MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpas
Yupasiienune oopaszoBanust aaMuHucTpanun Uianckoro paiiona

MBOY «Uaauckasa COLI Ne 41»

COI'’'TACOBAHO VTBEPX ; 2HO
3aMecpTens nupexTopa o YBP y SKT N

H. B. CennBanora JIchrcaﬂ COIII No41»
30. 0§2023 r Il Cenuena

ek 'wozgsqrsl 09.2023 r

.4

PABOYASA ITPOI'PAMMA
(MAEHTUD®UKATOP 2082017)

yueOHOoro npeamera « XumMus» (yriayojaeHHbId YPOBEHb)

1 oOydaromuxcst 8—9 kimaccoB

r. Mnanckuii, 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBAHUU K pe3yJbTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOIIHY YYUTENIO B CO3[JaHNU paboyeil mporpaMMbl IO y4eOHOMY IIPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenraMm M TeMaM, pachpelereHue 1o  KjaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobeHHOCcTel oOywaronuxcs. B mporpaMme 10 XUMHUM — yUWTBHIBAIOTCS
BO3MOXXHOCTH Y4Y€OHOTO MpeAMeTa B pealu3aldud TPeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIs BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHME XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
pPa3BUTHUSL YEIIOBEYECTBA — CBIPbEBOW, JHEPIETUUYECKOM, MPOJIOBOJIBCTBEHHOMN
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

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



3HAKOMUT CO CHEUU(PUKON 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 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHHUEM OTPEJICICHHOT0 3Tara Pa3BUTHSI XUMUHU.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAUYNMBIX IMOHATHUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OGe ATH CHCTEMBbI OPraHW30BaHBI O TPHHIUITY IOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[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 TeopeTHuecKHX 3HAHWUU TMOJOKEHBI SMIIUPUYECKU IOTYUYEHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX 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 (yTIIyOJIEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAST M TPAKTHYECKash HAMPaBICHHOCTh OOYUYCHHS] XUMHUH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



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

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(ecCUOHaTbHON OPUEHTALIMU U HAIIPaBJIEHO HA MPEJOCTAaBICHUE 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) NpeIHAa3HAuY€Ha IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMUHU, MU3y4yaeMOW Ha YIJIyOJIEHHOM 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 — BaXKHEUIIINX
(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 n3ydyeHus: XUMHHU OTPAXKAIOT HAMPABICHHOCTh OOYYEeHHS 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, CAMOCTOSTEIBHOMY MPUHATUIO PEHICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM 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 YMEHUH OOBSICHATH U OLEHUBATH SIBJICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



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

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

OCO3HAHUE IEHHOCTU XUMHUYECKUX 3HAHWUU B )KM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DJKOJIOTUYECKOW KYJIBTYPbl, HENPUATUE ACHUCTBUM, NPUHOCALIUX BpEX
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 kjaccax (4 4daca B HEJEN0), TO €CTh 2 Yaca B HEJEII0 3a CYET
oOs3arenpHorn yactu OOII OOO um 2 wyaca 3a cuér uvactu OOII OOO,
dopMupyemoii ydacTHUKaMu oOpa3oBaTelbHbIX OTHOLIEHUU. Beero 272 wyaca 3a
JIBa rojia OOy4eHHUS.



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 MW XMMUYECKHE CBOMCTBA BEILIECTB. ArperaTHbIe
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISTTUPOBaHMUE,
BbluncieHue. [IpeacraBieHnuss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHOoro oOpamieHusi c
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOJIHBIE BOJBI, TOPHBIE MOPOJBI U MUHEpasbl. [IoHSITHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OnpeaeneHue BaIECHTHOCTU 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHocuTeNnbHAs MOJIEKYIJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Moiib. MonsipHas macca. B3auMocCBsi3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcoBus MPOTEKaHUsSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MAacCChl BEIIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMudeckue ypaBHEHHUs. TUIIBI XUMUUECKUX pPeakinil (COCTUHEHUS, Pa3JIOKEHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpameHust ¢ JabopatopHbIM  oOopyaoBaHueM. M3yueHne u  oOmucaHue
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HeMmeTasioB. HaOniogenue ¢usmyeckux (ITUlaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHOM MPOBOJOKU, B3aUMOACHUCTBUE COJbI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiaudyecTBOM 1 wmosb. Halmronenwe ©  onucaHue NPU3HAKOB MPOTECKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjopusioM Oapusi, MoiaydyeHUe U paznoxeHue rujapokcuaa wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszaeneHus cMeced (C  TOMOIIbI0 Mar#uTa, (QUIBTPOBaHME,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHre M omuicaHuE OMBITOB, WUIIOCTPUPYIOMMX 3aKOH COXPaHCHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB BO3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
Omnpenenenne OTHOCUTEIBHON MOJIEKYIISIPHONW MacChl ra3000pa3HOro BEIIECTBa 10
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — snemeHT u mpoctoe BemecTBO. HaxokaeHue kuciopoaa B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHA).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTy4eHHs] KUCIOPO/ia B Ta0OpaToOpuu U npombinieHHocTH. [loHsTre o
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. (O30HOBBIA CIOW, €ro 3HAYEHUE [JISl IKUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUYEcKue peakuuu. Tomnuso. Mcronb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT M mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyuyeHud. [lonarue o kucinorax u coiisax. Mcrnons3oBaHue BOAOpPOAa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa BoAbl. Bonma kak pactBopurens. PacTBOpbI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHILEHTpauus. Poib pacTBOpOB B NpUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BOAbl B NOPUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennii. Oxcuasl. Kiaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICHCTBUE C BOJIOM, C KMCIIOTAMU U OCHOBAaHMSIMU, C JPYTUMH OKCHUIAMH).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccubukanus kucinor. MexayHapogHas HOMEHKJIATypa |
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJUIaMH, C OKCUJAaMU METAJJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHHUE BaXKHEUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 006 ampoTEepHBIX TUAPOKCHIAX (HA MPUMEpPEe TUAPOKCHIOB IMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YECHUE.

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

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIy4YeHue, COOMpaHue, paclio3HaBaHUE U M3YUYEHHUE CBOMCTB KUCIOpPOAA;

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



O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

MoJIy4eHHe, coOHMpaHue, paclo3HaBaHME W M3yYEHUE CBOMCTB BOJOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJISAPHOM KOHLEHTpALMEH
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO UHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuna meau (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIM HEUTPAITU3ALINY;

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

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

pelIeHne JKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

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

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [lepuognueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. W. Menxaeneena.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHBIX snep. M3otombl. PajinoakTUBHOCTS.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpymisl d5eMeHTa. CTpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



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

3aKOHOMEPHOCTH MU3MEHEHUS pajuyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuognueckon cucreme /. 1. Meneneesa.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3M: KOBAJCHTHAs TIOJSpHAas CBA3b, KOBAJIEHTHAs
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsA, aTOMHAas1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKHU.

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN MPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU IMOMOIIA PUCYHKOB, MOJEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMMX  MPUMEPbl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISICTCS. Yepe3 HCIIOIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiIacCu(uKaius, NEepUoJIUYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWUTPOH, HOH, MOJIEKYJa,



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

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

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
MOJIC3HBIC HCKOITaeMbIe, TOIIJTUBO, BOJTHBIC PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOiiCTBA aTOMOB  XMUMHUYECKMX  JBJEMEHTOB, MX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTame  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsIpHasi); OOMEHHBIM W  JOHOPHO-AKLENTOPHBIA MEXaHW3M O00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUINYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIA KPUCTALUIMYECKON PEIIETKU U BUIA XUMAYECKOMN CBS3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
W3MCHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakuur, TEPMOXMMHUYECKME YpaBHEHMs. 3akOH lecca M ero cieacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



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

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsTtue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIeHU B PA3JIMUHBIX YCJIOBHUSX HAa OCHOBE MPEICTABICHUN 00 M3yUYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUA. BakHble OKHCIMTENM U BOCCTaHOBUTENU. [lepmaHraHat kamus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexkTponUTHYECKOW  nuccoumanuu. PacTtBopeHume kak  (U3UKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanny, KOHCTaHTa Auccouuanuu. MIoHHOE NMpou3BENEHUE BOJIBI.
Bonoponueiii  mokaszatenb. MHAMKATOpPBL. DIEKTPONUTHYECKAs] IHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MonekynsipHble, OJHBIE U COKPAIICHHbIE MOHHBIE ypaBHEHU peakuuid. CBoWCcTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

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

OKCHNEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: 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 oOMeHa (00pa3oBaHME OcajiKa, BBIJICJICHHE Ta3a, 00pa30BaHUE BOIbI);



MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
ompeieNIeHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJICH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX PEaKIuil (rOpeHne, peakiuu pa3ioKeHus, COeIMHEHHUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

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

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAS XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
Xnopoogopon. ComnsHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, TOJy4YECHHE,
npuMeHeHue. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUST aTOMOB, XapaKTEpPHBIC CTENCHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMu, KOHLEHTPUPOBAHHBIMHU
a30THOM U cepHoil kucinotamu). CepoBojgopona, cTpoeHue, (Qusudeckue u
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MpeACTaBUTENsl Kiacca KuciaoT u crnenuduueckue). Conu CcepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
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 NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHEHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
MPEJOTBPAILICHHUS.



O6mas xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHbBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMoAeiCTBUE C METaUlaMH, BOAOPOJOM, KuciaopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, ero (U3MYECKHE W XHMHYECKHE CBOWCTBA (OKHCICHUE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHUS, WX (U3HYECKHE W XUMHYCCKHEC
CBOWCTBa (pasloKEHHWE ¥ B3aUMOJICHCTBHE CO IIeJI0YaMH), TPUMCHEHHE.
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),
NPUMCHCHHE. XUMUYECKHAC PEAKIUH, JIC)KAIIUe B OCHOBE TMOJYYCHHS a30THOM
KHCJIOTHI B MPOMBINIJICHHOCTH. HuTpaThl M HUTpHUTHL. KauecTBeHHBIC peakluy Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHUSMM a30Ta (KUCJOTHBIC JIOXAM, 3arpsA3HCHHE BO3JyXa, IIOYBBI H
BOJIOEMOB).

®ocdop, amnorponHbie Momudukanuum Qocdopa (Oenblii M KpacHBIM
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
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 raiorenugax docdopa (11, V).

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

O6mas xapaktepuctuka smemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoOIeiiCTBHE C METaIaM{, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMU a30THOM U
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYronbHas kucinora u ee coiu, HUX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH W CEIHCKOM
XO35IUCTBE.



[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTHI UX MEpPepabOTKU, UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKka. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIIUICHHOCTH. BaxkHellne CTpoUTeNbHBbICE MaTepualibl: KepaMHUKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61mue npeacTaBieHuss 0 GU3NYECKUX
Y XMMHUYECKHX CBOMCTBax. bopHas kucmnora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOAHBIX XJIOPUIOB (TaJOT€HUIOB);

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

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IPOBE/IEHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOpUJI-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNE PU3HAKOB X MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4eHNE XUMHUUECKHUX CBOMCTB pa30aBIeHHON CEPHON KHUCIIOTHI;

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

O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMU a3oTa, Gochopa u ux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX yI0OpEHUH;

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 B3aMMOJCUCTBUS KOHIIEHTPUPOBAHHOW a30THOUW KHUCJIOTBI C MENIBIO,
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, pacrlo3HaBaHUE M W3YUYEHUE 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 O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CHUJIMKATOB, 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 OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCTaJInuecKas pemierka (MpUMUTHBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MetauioB. OOmKe XUMHUYECKHE CBOMCTBA MeTauioB. O0Iue crocoObl MOTyIeHUS
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajab, YYT'YH, MIOPATIOMUHHM,
OpoH3za). [IpuMeHeHre METaNIOB U CIUIABOB B OBITY U MPOMBIILICHHOCTH.

Memannwet 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), MOJydeHHUE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



AnOMUHMI: IOJIO)KEeHUE B [leproanyueckoi CUCTEME XUMUYECKHUX 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

OO6mast xapakTepucTHKa MeTawioB b-rpynn (moOo4HBIX MOArpymHn):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOSHHSI aTOMOB XpoMa, MeJiu, cepeOpa. BalleHTHbIe COCTOsSIHUS aTOMOB
d-ayleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHH (Ha MpUMEpEe COCAMHEHUN Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUS O KOMIUIEKCHBIX COCMHCHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coJisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHAYHBIX KOMIUIEKCax cepedpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

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

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xenesa. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TosydyeHue. KadecTBeHHbIE peaklMd Ha KaTHOHBI keneza (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAaKOMJICHHE C oOpasllaMi METAJIOB M CIUIaBOB, UX (PU3NYECKUMH
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau () u
noauaa Kaiuvs, KOppo3UuH METAIIOB;

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

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

M3YUYEHHUE MPOILIECCOB TMOJYUYEHHUS] THUIAPOKCUIOB KeJle3a, UX XHUMHUUYECKUX
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 THIAPOKCHIA ATIOMHUHHS, THIPOKCHUIIA
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 MaTepualibl, 00JacTU UX NMPUMEHEHUs. be3omacHoe HCIOIb30BaHUE
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 JJIEMEHTOB U UX COCTUHEHMM NI (PYHKIIMOHUPOBAHUS
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHATHE
o ITJIK. Poibs XxumMuu B pelieHnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
0o0pa30BaHus KUCIOTHOTO JAOXKS, U3YYEHHUE €T0 BO3ACHCTBUS HA MAaTEPHAIIBI.

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

[Tepnoanueckuit 3akoH u [leprognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTHU B U3BMEHEHUHU CBOICTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

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

Knaccudpukanus XuMHUYECKUX peakuuid [0 pa3iMuyHbIM  [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. DJIEKTPOJIN3.



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
OCYLIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE 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,
HaOJIIO/IEHHE, HKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEpPEHUE, MOJEINb, TEXHOJOTHS,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH U TBEPAbIX (KPUCTANIMYECKHX) 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 0enoro cBeTa B CIEKTP.

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

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
H0JIE3HBIE NCKONIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IUTAHETA 3eMJIS.

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



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (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
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTH  OOyYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY M HMCTOPHUYECKOMY HACJIEAUI0, MOHMMAaHUE 3HAYEHUsI XUMHUYECKOMN
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, MPOSBICHUE KOMMYHUKATUBHOM KYJIbTYpbl 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 MOCJEACTBUN
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMUS CYIIIHOCTU HAYYHOM 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 MPUPOJIHON U TEXHOJIOTMYECKON CPENOM;

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, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COONIIOZIeHUs TMpaBwi O€30MacHOCTH TpU  OOpalleHuH ¢
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

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 €€ CYyIIeCTBOBAHUS;

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 MPUMEHATHh 3HAHUSA, MOJTydyaeMble
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, TEXHOJIOTHYECKOW W COUHUAIBHOW Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN AEITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

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

YCBOEHHE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHITUH, OTPaKAIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUAMM (ITO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsSTUBHBIMU ),Ba’KHBIMU TSt MTOBBILLICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTCHIUH, aTaKxe IIPOEKTHO-UCCIIE0BATEIbCKON NEATEIIbHOCTH
00y4YaromMXCAB Kypce XUMUU;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, 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 CYIICCTBEHHbBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIIC/ICTBEHHBIE  CBS3UM  MEXJy OOBCKTaMH W3YYCHUS, 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
OPUMEHATh B MPOIECCE TMO3HAHUS TOHATHS (MPEIMETHBIE W MeETalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKOW peakIuu — MpH PEelIeHUH YYeOHBIX 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 HaYyYHOI'O TO3HAHHWS BEILIECTB W SBJICHUN 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 ¢GopMyIupoBaTh MpoOJEeMYy, ONPENSATh IeIb M 3aJadd, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUUCICHUS, MOJCIMPOBAHUE, HAOMIOJCHUS U OSKCIECPUMEHTHI
(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 PA3IMYHBIX MCTOUYHMKAX MHGPOpPMALMHU (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 pelleHus y4eOHOM 3ajaud; YMEHUS NPUMEHSTh
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 BBIOUPATh ONTUMAJIbHYIO (OPMY MpPEACTABICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HaKU U CUMBOJBI, (HOpMYIbl, aOOpeBHATYpbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYCHHBIE Pe3yJbTaThl MO3HABATECIBHON JEATEIbHOCTU 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 3a7]aBaTh BOIPOCHI MO 0OCYKaeMOI TeMe U BbICKa3bIBaTh UICH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IJIAHUPOBATh OpPraHU3ALIMIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pa0OThI; pemiaTh BO3HHUKAIOIIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHre YHHUBEPCAIbHBIMU YYEOHBIMU PETYISTHUBHBIMU JEUCTBUSMHU
BKJIFOYAET PAa3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOonee MNOAXOASMIMI C YY4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHANMU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUHM OCHOBHOIO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACJNBHBIX KJAcCOB, TaK M B paMKax peaju3aldd HWHIAUBUIYAJIbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSATHI U METOJOB, pelIaTh 3a7jauu 00Jiee BBICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYEHHUIO HOBOTO 3HaHMS, €ro HHTEpPHpeTallud, NpeoOpa3oBaHUI0 U
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIENYIONINE TIPEIMETHBIC PE3YJNbTaThl H3YUYEHUS XUMUU Ha YIIyOJICEHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCUJl, aM(POTEPHBIH THUAPOKCHI, XUMHUUYECKas pEaKIus,



KJaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, PEeaKIuu
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
paanyc aroMa, XMMHUYECKasl CBsI3b, MOJISIPHAS. W HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSi3b, HMOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKUCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUSI (POPMYJ BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMNpPECICHHOMY KJIacCy COSAUHEHUN Mo popMysiaM, BUIbI XUMUYECKON
CBs131 (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJIpO U €ro CIEICTBUM, IPEACTABICHUN O HAYUYHBIX METOJAaX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETHUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoii
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH O0O3HA4YEHUs, KOTOpbIe UMEIOTCs B Tabiuie «llepumomnyeckas
cucrema xumuueckux anemeHroB J[. WM. Menneneesa», ¢ 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBs3b TMOJIOXKEHUs JJieMeHTa B llepuogmdeckoit cucreme c
pacnpenesieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHE peaklnu (10 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, 110
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJICH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKJasi MPUMEpPaMH MOJEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIKX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO JIEMEHTAa B COCIMHCHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEaKITUu;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBsI3€Ml — 11  M3y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PEeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPAaBHEHUSI MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKII
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYyTUX y4eOHBIX MPEAMETOB;

coOmomaTe mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO TOJYYCHHIO W COOMPaHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW TpPaMOTHOCTH,
BKJIIOYAIOIEH yMeHUs 0e30MacHOro oOparieHus C BeleCTBaMHU, UCTIOIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHWE TIPABWII TIOBEJICHHSI B IEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.

K koHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHUpOBaHbBI
CIICNYIONINE TIPEIMETHBIC PE3yJbTaThl H3YYCHUS XUMHUU Ha YIIyOJEeHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHCJICHUSI, XUMUYECKasi Peakius, TerIoBor 3(PeKT peakiuu, MoJib, MOJISIPHBIN
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHHE W BOCCTAHOBJICHUE, OJJICKTPOJIU3, aJUIOTpOIus, amM(OTEepHOCTH,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBaHHAs KyOuueckas, IpaHEIEHTPUPOBAHHAS KyOu4deckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUS (OPMYIN BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

ONpPEAEATh BAJCHTHOCTh U CTEICHb OKHCJIEHHUS XMMHUYECKUX JJIEMEHTOB B
COEOMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHA IO
XUMUYECKOU (hopMmylie, XapakTep Cpelibl B BOJHBIX PacTBOpaX HEOPraHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy lleproamdeckoit
CHCTEMBbl XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUA «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneneHueM SJEKTPOHOB TI0 JHEPreTHYECKUM YPOBHSIM, IOJAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHUJIOB W THIPOKCHUIOB) B TpeeiiaX MaJIbIX MEPUOJIOB U TJIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKphIBaTh CMBICIT TCOPHH JIEKTPOJUTHYECKON TUCCOIMAINK, 3akoHa [ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpPaBICHUS CMEIICHUS XUMHYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (aKTOPOB;

KJIaCCU(UIIMPOBATh XWMHUYECKHE JJICMCHTBI, HCOPTaHWMYECKUE BEIIECTBA,
XUMHYECKUE PEakIuu (10 YUCITy M COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3((EKTy, MO arperaTHOMy COCTOSIHHIO PEarcHTOB, 1O H3MCHCHHUIO
CTCTICHEH OKHCIICHUS XHMHYCCKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYacCTHIO
KaTaan3aTopa);

XapaKTepu30BaTh (ONMMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJEKYJSPHBIX U HMOHHBIX  ypaBHEHUH  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : SJICKTPOJUTUUECKOMN JTUCCOIMALINK KUCIIOT, IIeIouen
U COJIel; TIONHBIE W COKpAIlleHHbIE YPaBHEHHS pEaKIMi HWOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY
BEIECTBAMU PA3TUIHBIX KJIIACCOB;

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS KPAaTKUX MOHHBIX U MOJIEKYJISPHBIX YPaBHCHHH peakIvii, CyIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA  TIOCPEICTBOM  COCTAaBJICHHUSI
AJICKTPOHHOTO 0ajaHca ITUX PEaKIINA;

IpeACKa3bIBaTh XapakTep CPeabl B BOAHBIX PACTBOpaX COJICH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHE H XHMHYCCKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmas, KpeMHuid, 60p, a3ot, Gpocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) U 00pa3OoBaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOIOPOJI, cepoBoiopon, okcuabl yriepoxa (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CepHHUCTasi, cepHas, a30THasA, ¢dochopHas, yroiapHas, KpEMHHEBas KHCIIOTHI,
okcuabl U Tuapokcuabl MetamioB |A—IIA-rpynn, amomunus, meau (1), nunHka,
xenesa (11 u 111));



MOSICHATH COCTaB, OTAEIbHBIC CIOCOOBI TMONYUYEHHUS M CBOMCTBA CIOMXKHBIX
BEIIECTB (KUCIOPOACOAEpKAIIME KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCycHas
KHCIIOTBI U MX coiid, ranorenuasl kpemuus (1V) u gpocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMECHECHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
MCTIONb30BaHUE JIJISl CO3/IaHUS COBPEMEHHBIX MaTePHAIIOB U TEXHOJOTHH;

IIPOBOAUTEL PEAKIIUU, MOATBEPKIAIONINE KAYeCTBCHHBIM COCTAB Pa3IMYHBIX
BEIIECTB, PACMO3HAaBaTh OMBITHBIM IMyTEM COJEpKAIIHecs B BOJHBIX PacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaua-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE pPACCMOTPEHHBIX JJICMEHTOB XHMHYCCKOW KHUHETUKH M
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0O XMMHUYECKOTO 3JeMeHTa 1Mo ¢GopMmyse COeAUHEHHUS, MacCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMI0 BeEIIeCTBA B pAacTBOpPE, HAXOAWTh
IpoCTeNIyo (hOpPMyYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 10 YPABHEHHSIM XMMHYECKUX PEAKIUNA C YU€TOM HEJO0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOT'O BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOM  pabOTBl B JA0OpaTOpuu  IpHU
WCIIOJIb30BAaHUU XUMHUYECKON TIOCYIsl W 00OpyJOBaHUS, a TakkKe TMpaBuiia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YIJIEKUCIOTO Tra3a) W PEIICHUIO
OKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, TMPEeACTaBIsTh Pe3yIbTaThl
dKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHISABIATH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICTUTEIHHOU JEATEIBHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAaHMS (HAOJIOJeHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3YEMbIMA B TIOBCEAHEBHOM JKM3HM, IIpaBWja IMOBEAEHUS B IEJAX
cOepekeHusi 370pOBbS U OKPYKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEpPax CrocoObl YMEHBUIEHUS M MPEAOTBPAIICHUS UX BPEIHOTO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MHpelCcTaBlieHus O chepax npodeccrnoHanbHOU
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st poecCUOHaIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoGUIBHOTO TpeIMeTa NpH MPOAOCHKEHUM OOyueHHs Ha YpPOBHE CpPEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATEILCKON N1eATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, NPUOOPECTH OIbIT
NPOBEJICHUsI YIEOHBIX UCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbBIX OpraHu3aluii,
a TaKXe opraHu3anuil (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U (m¢poBbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 10 2
NeSITEeIbHOCTH YeJIOBEKa
BemectBa 1 xuMu4deckue
1.2 28 1
peakiumn
Hroro mo pazgeny 38
Pa3znen 2.BaxHeiime npeacTaBUTe I HEOPraHNYeCKNX 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

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. 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 U XuMHuyecKasi peakuus
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
Pa3nen 2.HeMeTa/JIbl M UX cCOeANHEHHUS
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, pochop 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




Paznen 3.MeTaJLIbI M UX COCIUMHEHUS
3.1 OO1ue cBoiicTBa METAIIOB 10
3.2 Baxneime MeTauibl 1 UX COSIUHEHUSI 22 2
Wroro mo pazueny 32
Pasznen 4.Xumus u okpyxkaiomias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI YKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Paznen 5.00001menne 3HaHUH
51 [ToBTOpeHue 1 0000ImIEeHNE 3HAHMI 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
YeJI0BEKa https://m.edsoo.ru/ff0d4614

5 [TonsTre 06 UCTOPUU BOZHUKHOBEHUS U 1 0 0 bubmuorexa [JOK
pPa3BUTHS XUMUH. XUMHS B CUCTEME HAYK https://m.edsoo.ru/ff0d4614

3 Tena u BemecTpa. PU3NUECKHUE U 1 0 0 bu6moreka [IOK
XUMHYECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d4614

bu6moreka [IOK

4 Ouznyeckue U XUMUYECKHUE SBIICHUS 1 0 0 httos://m.edsoo.ru/f0d4614
[IpencraBienust 0 HAay4YHOM MMO3HAHUH HA
SMIUPUYECKOM YpPOBHE: HaOIIOIEHUE,

s HU3MEpPEHHE, SKCIIEPUMEHT, MOJIECIMPOBAHUE. 1 0 0 bubnuoreka [JOK
[TonsaTue o MeTo1ax pabOTHl ¢ XUMUYCCKUMHU https://m.edsoo.ru/ff0d4614
BemecTBamMu. O00pyI0BaHHE MTKOJIBHOM
XMUMHYECKOH 1abopaTtopuu
[IpakTuueckas padota Ne 1 mo teme

6 "[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI 1 0 1 bubnunoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d4614
obopynoBaHuem"

bubnuoreka [JOK
/ HHCThIE BEMECTBa H CMeCH 1 0 0 https:// m.edsocl)_.[ ru/ff0d4614
8 IIpakTtuyeckas padora Ne 2 o reme 1 0 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

"Paznenenne cmeceil (Ha mpuMepe OUUCTKU
MOBapeHHOoM coJn)"

https://m.edsoo.ru/ff0d4614

9 XUMHUYECKHUE JIEMEHThI bubmorexa LHOK
https://m.edsoo.ru/ff0d4614
10 [IpocThie U cOXKHBIE BEIIECTBA bubnmorexa [TOK
https://m.edsoo.ru/ff0d4614
11 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d4614
12 OrnpezeneHrne BAJIGHTHOCTH aTOMOB TIO bubnuoreka [JOK
dhopmynam OMHAPHBIX COCTMHEHUM https://m.edsoo.ru/ff0d4614
13 OtHOcUTeNbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d4614
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM
14 MacChl BEIECTB, MOJISIPHOH MacChl, MacChl bubmorera [IOK
https://m.edsoo.ru/ff0d4614
BCIICCTB M KOJIMYECTBA BEIICCTBA
1s MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHNH https://m.edsoo.ru/ff0d4614
16 Brruncienus MaccoBoi 107U XUMHUYECKOTO bubnmuoreka [JOK
aieMeHTa 1o popMyJie COeAMHEHUS https://m.edsoo.ru/ff0d4614
17 Haxosxnenue npocreiiieit popmyis bubnunoreka [JOK
BEIIECTBA II0 MACCOBBIM JIOJIIM DJIEMEHTOB https://m.edsoo.ru/ff0d4614
Boruncnenus npocteiiieit hopmysisi
18 BEIICCTBA 10 MAaCCOBBIM MJIA MOJIbHBIM bubmotera [JOK
https://m.edsoo.ru/ff0d4614
JIOJISIM DJIEMEHTOB
bu6mmoreka [JOK
19 Komaectso semectrsa. Moss https://m.edsoo.ru/ff0d4614
20 MoJpHasg J0JISI XUMHYECKOTO DJIEMEHTA B bu6mmoreka [JOK

COCAMHCHNN

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Haxosxaenue npocreiiiei popMyIisl

bubmuoreka [JOK

21 BEIIECTBA MO MOJLHBIM J0JISIM 3JIEMEHTOB https://m.edsoo.ru/ff0d4614
29 XUMUYECKUE ABIECHUA. XUMUYECKas PEaKIUs bubnuorexa [JOK
" €€ NIPU3HAKU https://m.edsoo.ru/ff0d4614
23 3aKOoH COXpaHEHHUs MAaCChl BEIIECTB bubmorexa LHOK
https://m.edsoo.ru/ff0d4614
bubmmoreka [{OK
24 XUMIECKAC YpaBHeHits https://m.edsoo.ru/ff0d4614
25 THUIbl XUMHUYECKUX pPEaKIIHil bubmmorexa [TOK
https://m.edsoo.ru/ff0d4614
PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM
26 KOJIMYECTBA U MAaCCHI UCXOJTHBIX BEMIECTB bubmorexa HOK
https://m.edsoo.ru/ff0d4614
WJTU TIPOJTYKTOB PEAKITUN
Brrunciienus no ypaBHEHHSIM XUMHYECKON
57 pEaKIMn: KOJTMYECTBA BEIECTBA, MACCHI IO bu6mmoreka [IOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE https://m.edsoo.ru/ff0d4614
peareHTOB WJIH MPOIYKTOB PEAKIIUH
Brruncienus mo ypaBHeHUSIM XUMHYECKOM
)8 peaKrn: KOJMYECTBA BEIIECTBA, MACCHI 10 bu6mmoreka [JOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE https://m.edsoo.ru/ff0d4614
peareHTOB WIH MPOJTYKTOB PEAKIIUH
. bubmuoreka [JOK
29 O0o001IcHNEe B CHCTEMAaTH3alKs 3HAHUIT httos://m. edsoo.ru/ff0d4614
30 Kontponsnas padora Ne 1 mo teme bubnunoreka [JOK
"BemectBa u XuMu4eckue peakuuu" https://m.edsoo.ru/ff0d4614
Bo3ngyx — cmech razos. [lonsitue o
. . bubmuoreka [JOK
31 ra3ax.3akoH ABoraapo. MosipHblii 00BEM

ra3oB

https://m.edsoo.ru/ff0d4614
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Brrunciienus 00bEMa, KOJIMYECTBA BEIECTBA

32 rasa I10 U3BECTHOMY €ro KOJINYCCTB Bubmmorexa LIOK
n Y Y https://m.edsoo.ru/ff0d4614
BEIIECTBA, 00BEMY
OTHOCHUTENBHAS TUIOTHOCTh
33 ra30BBEIMHCICHUS OTHOCUTEITHHON bubmorexa LHOK
https://m.edsoo.ru/ff0d4614
IJIOTHOCTH Ta30B
Ornpenenenre OTHOCUTEIIBHON
34 MOJIEKYJISIPHOM Macchl ra3000pa3HOro bubnnorexa [JOK
BEIIECTBA MO U3BECTHON OTHOCUTEIBHOMN https://m.edsoo0.ru/ff0d4614
TJIOTHOCTH
35 Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO bubnuorexa [JOK
XUMUYECKON peaKnu https://m.edsoo.ru/ff0d4614
36 Kucnoposx — 31eMeHT u mpoCcToe BENIECTBO bubmorexa [TOK
P P B https://m.edsoo.ru/ff0d4614
bubnuoreka [IOK
37 OKcuanl nosmorexa L
https://m.edsoo.ru/ff0d4614
38 CriocoOplI MOTy4eHHST KUCITIOPOa B bubmuorexa [JOK
J1a00paTOPHUH B MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4614
[IpakTuueckast pabota Ne 3 o Teme
39 "[TonyyeHue u coOupanue KUCIOPOoaa Eubmorexa HOK
i 1P | posa, https://m.edso0.ru/ff0d4614
M3y4YEHHUE €ro CBOUCTB
20 KpyrosopoT kucnopoaa B npupoaeO30H — bubnunoreka [JOK
AJUTOTPOITHAS MOIU(PHUKAITUS KUCIOPOIa https://m.edsoo.ru/ff0d4614
TennoBoii 3 PeKT XUMHUIECKOH peakIuy,
41 TEPMOXUMHUYECKUE YPABHEHUS, K30~ U bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4614
SHIOTEPMHUUYECKHE PEAKIINU
" Borunicnenus no ypaBHEHUSIM XUMHYECKON bubnuoreka [IOK

pCaKknuu: KOJINYCCTBa BCUICCTBA, 06’béMa,

https://m.edsoo.ru/ff0d4614
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MAacCChI 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIIUU

KonTtposnsHas padota Ne 2 o teme "Bo3myx.

bu6mmoreka [{OK

43
Kucnopoa. Oxcuppr" https://m.edsoo.ru/ff0d4614
Boaopoa — anemMeHT u mpocToe
44 BGHIC(I))TBOCHOCO6BI 101 peHmI BOJIOPOJIa B bubmorera [JOK
i P https://m.edsoo0.ru/ff0d4614
J1a00paTOPHUH U MPOMBIIIIIEHHOCTH
[IpaxTnueckas padota Ne 4 o Teme
45 "ITonyuyeHue u cobupanne BOIOPOIa bubnmorexa LOK
i . P | POAds https://m.edsoo.ru/ff0d4614
M3y4YEeHUE €ro CBOWCTB
16 IlousTue o kucnorax u coisix. Cocras bu6moreka [IOK
KHCIIOT U COJIeH https://m.edsoo0.ru/ff0d4614
Brruucnenus o06b€Ma, KOJTMYeCTBa BEIIECTBA
47 rasa no U3BECTHOMY €ro KOJIMYECTB bubmorera [IOK
}’ y https://m.edsoo.ru/ff0d4614
BEIIIECTBA WK 00BEMY
48 Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHIO bubmuorexa [JOK
XUMHUYECKON peaKiuu https://m.edsoo.ru/ff0d4614
Brruncienus mo ypaBHeHUSIM XUMHYECKOM
peaKIuu: KOJM4eCcTBa BEIIeCTBa, 00BbEMA,
bu6mmoreka [JOK
49 MAaccChl 110 U3BECTHOMY KOJIMYECTBY
. https://m.edsoo.ru/ff0d4614
BEI[ECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB pEaKuu
50 ®dusnyeckue cBoMcTBa Boabl. Boga B bubnuoreka [JOK
pupoe https://m.edsoo.ru/ff0d4614
51 XHMHYECKHE CBOMCTBA BOBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d4614
52 CocTtaB ocHOBaHUM bubnmuoreka [JOK
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bubmuoreka [JOK

53 PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE httos://m.edsoo.ru/FfOdA614
CriocoObI BEIpaKEHUST KOHIICHTPAITUU

54 pacTBOPOB: MaccoBas J0JI1 paCTBOPEHHOIO bubnuorexa LIOK

' https://m.edsoo.ru/ff0d4614
BEILIECTBA, MOJISIPHAsI KOHIIEHTpAIUs
[IpaxTueckas padota Ne 5 o Teme
"[IpuroTtoBiieHHE PacTBOPOB C OMPEIEIEHHON

55 MAacCOBOM JI0JIEN paCTBOPEHHOTO bubnuorexa [JOK
BemecTsa.l [purotoBnenne pacTBoposB ¢ https://m.edsoo.ru/ff0d4614
ONpeAeTIEHHON MOJISIPHON KOHIIEHTpaluen
pacTBOPEHHOTO BemiecTBa"

56 Brrunciienust ¢ HCHOIb30BAHUEM TTOHSATHS bubmuorexa [JOK
«MaccoBas J0Jisl BEIECTBAa B PaCTBOPE» https://m.edsoo.ru/ff0d4614
Boruricnenus ¢ UConb30BaHUEM MOHATHS

57 «MOJIAIpHAsi KOHIIEHTPAIUS PACTBOPEHHOTO bubamorera LOK

https://m.edsoo.ru/ff0d4614
BEIIECTBA»
Ponb pacTBOpOB B mpupoe U KU3HU

cs yenoBeka. KpyroBopot Bo/ibl B bubnuoreka [JOK
npupoae3arpsi3HeHUE TPUPOIHBIX BO/I. https://m.edsoo.ru/ff0d4614
OxpaHa 1 04HCTKa MPUPOIHBIX BOJI.

Brruncnenus ¢ ucnonb3oBaHueM rpadukoB
R bubmuoreka [JOK

> PACTROPHMOCTH /UL PACHCTOR https://m.edsoo.ru/ff0d4614
PacTBOPUMOCTH BELIECTB T '

€0 Bobluucnenus ¢ ucnosib30BaHUEM NOHATHUS bubnuoreka [JOK
«maccoBas J0JIis1 BELIECTBa B PaCTBOPE» https://m.edsoo.ru/ff0d4614

61 Brluncnenus ¢ ucnosib30BaHUEM NOHATHUS bubnuoreka [JOK

«MOJIIpHasA KOHUCHTpAIHA paCTBopéHHOF o

https://m.edsoo.ru/ff0d4614
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BCIICCTBaA»

62 O0o01IeHre 1 cucTeMaTr3alus 3HaHU ! Bubmmorexa LIOK
B . https://m.edsoo.ru/ff0d4614
63 KonTtponeHas padora Ne 3 o teme bubmmoreka [IOK
"Bonopon. Boxa. PactBopbl. OcHoBanus" https://m.edsoo.ru/ff0d4614
64 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
TPUBHAJIBHBIC HA3BAHUS https://m.edsoo.ru/ff0d4614
[Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
65
OKCHJOB https://m.edsoo0.ru/ff0d4614
66 [TonsiTue 0 rUAPOKCUAAX — OCHOBAHUSAX U bu6moreka [IOK
KHCJIOPOJICOAEPIKAIUX KUCIOTAX https://m.edsoo.ru/ff0d4614
. bubmuorexa [JOK
67 du3nvecKrue 1 XMMUUECKHE CBOMCTBA KHCIIOT
https://m.edsoo.ru/ff0d4614
bu6moreka [IOK
68 IT
OHYACHHE XuCHoT https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
69 Kn i
accnpuiaius 0CHOBaHHH https://m.edsoo.ru/ff0d4614
70 [[€moun, UX CBOKMCTBA U CITIOCOOBI bubnuoreka [JOK
MOJIy4YCHUS https://m.edsoo.ru/ff0d4614
71 HepactBopumbie oCHOBaHMS, UX CBOMCTBA U bubnunoreka [JOK
CHOCOOBI OTYYCHHS https://m.edsoo.ru/ff0d4614
[Tonsarue 06 aMmpOTEPHBIX THAPOKCHIAX:
(bv P AP A bubmuoreka [JOK
72 XMUMHYECKHE CBOMCTBA U MOJIy4eHHE.
B . https://m.edsoo.ru/ff0d4614
[IpuMeHeHne BaXKHEHIIUX OCHOBAHUI
73 Conu: coctaB, knaccupuKanus, bu6mmoreka [JOK
TPUBHUAIIbHBIC HA3BAHUSA https://m.edsoo.ru/ff0d4614
74 dOu3nyecKrue U XUMUYECKHUE CBOMCTBA COJICH. bu6mmoreka [JOK

[Tony4yenue coien

https://m.edsoo.ru/ff0d4614
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I'enetnueckas CBI3b MCKAY KJIaCCaMU

bubmuoreka [JOK

& HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/ff0d4614
[Ipaktudeckas padora Ne 6. Pemmenue
76 SKCIIEPUMEHTAIBHBIX 3374 11O TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/ff0d4614
COCIMHEHUIN»
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peakiuu: KoJIM4YecTBa BellecTBa, 00bEMa,
77 MacCChI II0 U3BECTHOMY KOJIMYECTBY brbmmorexa [OK
. https://m.edsoo.ru/ff0d4614
BEIECTBa, 00bEMY, Macce peareHTOB WU
MPOJYKTOB PEAKITHH
Brruncnenust Macchl MpoyKTa peakiuu 1o
HU3BECTHOM Macce OJHOT0 U3 UCXOIHEBIX
78 BEIIIECTB, B3ATOTO B BUJIC PACcTBOPAa, bubmorexa [TOK
N https://m.edsoo.ru/ff0d4614
COJIEpIKalIEero ONnpeaeaEHHYI0 MaCCOBYIO
JIOJII0 PACTBOPEHHOTO BEIIeCTBA
KonTtponbnas padota Ne 4 o reme
79 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/ff0d4614
COEIMHEHUIT
%0 [TepBbie MONBITKH KIacCUpUKAITIT bubnuoreka [JOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/ff0d4614
81 [TonsiTHE O TpyNIIaX CXOIHBIX JIEMEHTOB bubmmorexa [IOK
https://m.edsoo.ru/ff0d4614
82 DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE bubnunoreka [JOK
OKCHJBI U TUIPOKCHUJIBI https://m.edsoo.ru/ff0d4614
83 Ilepnoanuecknii 3akoH. OTKpbITHE bubnuoreka [IOK
[Tepuonueckoro 3akoHa https://m.edsoo.ru/ff0d4614
84 KopoTkonepuoiHas u JIMHHOTIEPUOJHAS bubnunoreka [JOK
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¢dopwmel [leproanyeckoil cucTeMsbl
xuMmuueckux anemenToB /.M. MeHneneera

https://m.edsoo.ru/ff0d4614

85 OCHOBHBIE CBEJIEHUS O CTPOCHUN aTOMOB bubmorexa HOK
8 p https.//m.edsoo.ru/ff0d4614
86 CocTtaB aTOMHBIX /€ bubnmorexa [TOK
sIep https.//m.edsoo.ru/ff0d4614
g7 N30TO1BI KaK pa3sHOBUIAHOCTH aTOMOB bubnuorexa [JOK
XUMHYECKOTO dJIeMEHTa https://m.edsoo.ru/ff0d4614
bubmmoreka [IOK
88 ONeKTPOHBIDIEKTPOHHAS OPOUTAIIb
P P p https://m.edsoo.ru/ff0d4614
89 DNeKTpOHHBIE KOH(MUTYpAITUU U AIEKTPOHHO- bubmuorexa [JOK
rpadgudeckue GopmMysIbl aTOMOB https://m.edsoo.ru/ff0d4614
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
bu6mmoreka [IOK
90 nepBbIX 20 XUMUYECKHUX AJIEMEHTOB
. https://m.edsoo.ru/ff0d4614
[Tepuonnueckot cucremsl .M. Menaeneena
3aKOHOMEPHOCTH MU3MEHEHUS paanyca
91 aTOMOB XMMHYECKHX JJIEMCHTOB, bubmuorexa [JOK
METaJIMYECKUX U HEMETAJNINYECKUX CBOUCTB https://m.edsoo.ru/ff0d4614
10 TPyIIaM U Ieproiam
3Mmenenue cBOMCTB COEIUHEHNN
92 XAMHYECKHX DJIEMEHTOB B I[IEPHOIAX U bubmmorexa [IOK
P https://m.edsoo.ru/ff0d4614
rpymmax
XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA I10
93 ero noaoxeHuro B Ilepuoanueckoit cucreme bubmorexa LIOK
pHoA https://m.edsoo.ru/ff0d4614
.. MengaeneeBa
94 DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX bu6mmoreka [JOK
aneMeHToBKOBaneHTHas noJisipHast CBs3b https://m.edsoo.ru/ff0d4614
95 KoBanenTHas HenossipHas CBA3b bubnuorexa [IOK
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bubnmoreka [JOK
%6 Hontast cossb 1 https://m.edsocI)_.[ ru/ff0d4614
97 DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBI 1 bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/ff0d4614
bubmmoreka [{OK
%8 Crenetib OKHCICHHS 1 https://m.edsoo.ru/ff0d4614
99 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/ff0d4614
CocraBneHne ypaBHEHUN OKUCITUTEIBHO-
100 BOCCTaHOBHTEJILHBIX PEaKIIUi, METO]T 1 bubmorexa LOK
>MEKTPOHHOTO Ganatica https://m.edsoo0.ru/ff0d4614
. bubmuorexa [JOK
101 O00011eHNE ¥ cCUCTEMATH3ALINS 3HAHUN 1 httos://m.e dSO(E.Iru 1604614
102 KonTtponsnas padorta Ne 5 mo teme 1 bubnuoreka [IOK
"CTtpoenue atoma. XuMH4Y€eCKas CBA3b" https://m.edsoo.ru/ff0d4614
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 CrpoeHne aToMOB 1 0 0
P https://m.edsoo.ru/ff0d4614
ITocnemoBaTeNLHOCTE 3aII0THEHUS
2 SIIEKTPOHHBIX OpOUTANIEHl AaTOMOB MAaJIBIX 1 0 0 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0d4614
MIEPHOJIOB
3 Oco0eHHOCTH 3aMOJTHEHUSI DJICKTPOHHBIX 1 0 0 bubmuorexa [JOK
opOuTasneit aToMOB OOJIBIIUX TIEPHOJIOB https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
4 CTerneHn OKUcIIe AJIGHTHOC 1 0 0
TETCHDE ORHCICHIA 1 BUTCHTHOCTD https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
5 B €CKOH CBS3 1 0 0
THART XHMHHCCKOM CBASH https://m.edsoo.ru/ff0d4614
OOMEHHBIN ¥ JJOHOPHO-aKIIEITOPHBIHN
. bu6mmoreka [JOK
6 MEXaHU3M 00pa30BaHMsI KOBAJICHTHOU CBS3H. 1 0 0
g https://m.edsoo.ru/ff0d4614
MexMOJIEKYIIpHBbIC B3aMOICHCTBUS
THUIBI KPUCTALNTUYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOEHUS KPUCTAIIIMYECKUX 1 0 0 bubmnorexa [IOK
. P P https://m.edsoo.ru/ff0d4614
pemeéTox
3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA
8 KPUCTAIINYECKON PEIMIETKU U BUIA 1 0 0 bubmorexa LIOK
p . p a https://m.edsoo.ru/ff0d4614
XUMHUYECKOH CBI3H
9 Knaccugukanus XuMHUecKuX peakuuii mo 1 0 0 bubnuoreka [IOK

PAa3JIMIHBIM IIPpU3HAKaAM

https://m.edsoo.ru/ff0d4614
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10 DHepreTuka XUMUYECKUX PEaAKIUH. bubnmoreka [JOK
TennoBoit 3¢ eKT XUMUUECKOH peakuuu https://m.edsoo.ru/ff0d4614
bubmmoreka [{OK
1 3axon I'ecca 1 1o CrezCTRHA https://m.edsoo.ru/ff0d4614
Brruucnenust mo TepMOXUMHUYECKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
12 XUMHUYECKON PEAKIIUHU 110 KOJIMYECTBY bubnnorexa [JOK
BEI[ECTBA, Macce WIH 00bEMY https://m.edsoo.ru/ff0d4614
MIpOpearupoBaBILEro Wik 00pa30BaBIIETOCs
BEIECTBA
13 [ToHsiTHE O CKOPOCTH XUMUYECKOUN PEAKIINU. bu6moreka [IOK
3aKoH JEHCTBYIOMINX Macc https://m.edsoo.ru/ff0d4614
14 Oneprus aktuBanuu. llonsaTre o karanuse. bubnuoreka [IOK
®depmenTsl. UHTHOUTOPHI. https://m.edsoo.ru/ff0d4614
15 @DaKTOpBbI, BIUSIONINE HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKOHN peaKiuu https://m.edsoo.ru/ff0d4614
16 [ToHsiTHE O XMMUYECKOM PaBHOBECHH, bubnuoreka [IOK
npuniuin Jle [larense https://m.edsoo.ru/ff0d4614
@DaxTopsl, BIUSIOLINE HA COCTOSTHUE
XMUMHYECKOTO PAaBHOBECHS.
17 [IporHo3upoBaHre BO3MOKHOCTH bubmmorexa [JOK
. https://m.edsoo.ru/ff0d4614
MPOTEKAHUS XUMHUECKUX MPEBPAIllCHUH B
Pa3IUYHBIX YCIOBUAX
18 OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/ff0d4614
19 BaxxHble OKHCITUTENN U BOCCTAHOBUTEH. bubnunoreka [JOK
IlepmaHranar kanus https://m.edsoo.ru/ff0d4614
20 CBoiicTBa IPOCTHIX BEIIECTB — METAIOB U bubnunoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

HEMETAaJIOB, KUCJIOT U COJIEH — B CBETE
IPEACTaBICHUN 00 OKHCIUTEIILHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUAX

https://m.edsoo.ru/ff0d4614

[Ipaktuyeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe

bubmmoreka [{OK

21 «OKHCIIATENTHHO-BOCCTAHOBUTEIIHHBIC https://m.edsoo.ru/ff0d4614
peaKIum
Kontponsnas padora Ne 1 no teme
22 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHHS brbmmorexa [OK
. https://m.edsoo.ru/ff0d4614
XUMUYECKUX PEAKITUI»
23 PacTBopenne kak pU3NKO-XUMUYECKUIT bubnuoreka [IOK
po1iecc https://m.edsoo.ru/ff0d4614
24 DNEKTPOTUTH U HEAIEKTPOIUTHI bubmorera [JOK
https://m.edsoo.ru/ff0d4614
25 Teopust SNEKTPOTUTHUESCKON TUCCOITHAITAN bubmmorexa LOK
https://m.edsoo.ru/ff0d4614
26 HNonnoe npousBenenne Boabsl. Bogopoanbiil bubmuorexa [JOK
MoKasaTeib https://m.edsoo.ru/ff0d4614
97 DIIEKTPOJIMTUYECKAS JUCCOLUALINS KUCIIOT, bubnuoreka [JOK
OCHOBaHHMI U COJICH https://m.edsoo.ru/ff0d4614
bubnuoreka [JOK
28 Peaiunn HOHHOTO 0bMeHa https://m.edsoo.ru/ff0d4614
CBoliicTBa KHCJIOT, OCHOBAHUM M COJICH B
29 CBETE MPEACTABICHUI 00 bubmnorexa [IOK
N https://m.edsoo.ru/ff0d4614
ANEKTPOJUTUYECKON JUCCOLMAIIIT
30 KauecTBeHHbIE peakiii Ha HOHBI bubmmorexa [TOK
https://m.edsoo.ru/ff0d4614
31 IIpaktuyeckas pabora Ne 2. Pemenue bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
<<3HGKTpOHI/ITI/I‘-IeCKa$I JUuccolanusi»

https://m.edsoo.ru/ff0d4614

32 IMuaponms coneit bubmorexa LHOK
AP https://m.edsoo.ru/ff0d4614
33 HonnbIe YypaBHEHUS THIPOJIA3A COJICH brbamorexa LOK
yp AP https://m.edsoo.ru/ff0d4614
[IpaxTueckas padota Ne 3. Pemenue
34 9KCIIEPUMEHTAJIBHBIX 3aa4 I10 TeME bubmorexa HOK
P N A https://m.edsoo.ru/ff0d4614
«I'maponus conen»
Beramcnenus Macchl IPOAYKTa PEAKIIHH 110
HU3BECTHOM Macce OJHOTO U3 UCXOIHEIX
35 BEIIIECTB, B3ATOTO B BHJIE PACTBOPA, bubmorexa OK
THEETE, ep pa https://m.edso0.ru/ff0d4614
COJIEpIKAIIETO OTPEIEIEHHYIO
KOHIICHTPAIUIO PaCTBOPEHHOTO BEIIECTBA
KonTtponsnas padota Ne 2 o teme
36 "DIIEKTPOTUTHYECKAS TUCCOITUAITUS Bubmmorexa [IOK
P AHCCONHAN " https://m.edso0.ru/ff0d4614
XHUMHUYECKUE PEAKIIUU B PACTBOPax
bu6mmoreka [JOK
37 06 e eme
Tl RApAKTEPUUTIEG HEMETAILIOB https://m.edsoo.ru/ff0d4614
bu6mmoreka [JOK
38 06
HH1as XapaKTepHETHica rajloreHos https://m.edsoo.ru/ff0d4614
39 XUMHYECKHE CBOMCTBA raJIOrCHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA XJI0pa https://m.edsoo.ru/ff0d4614
bubnuoreka [JOK
40 X .C
HOPOBOZIOPOIL: LOILHA RUCIOTA https://m.edsoo.ru/ff0d4614
IIpakTtuyeckas padora Ne 4 o reme
" . , bubmuoreka [JOK
41 [lonydeHne coJITHOM KUCIIOTHI, U3y4EHHE €€

CcBOMCTB"

https://m.edsoo.ru/ff0d4614
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Ilonstue o KHCJIOPOACOACPKAIUX KHUCJIOTAX

bubmuoreka [JOK

42
XJIOpa ¥ UX COJISIX https://m.edsoo.ru/ff0d4614
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
43 €aKIUH, €CIIM OJTMH UX PEarcHTOB JIaH B brbmmorexa LOK
p ’ p https://m.edsoo.ru/ff0d4614
H30BITKE
44 Baxueline coeIMHEHUS XJI0pa U UX bubnuorexa [JOK
HAaxO’KJICHUE B IIPUPOJIE https://m.edsoo.ru/ff0d4614
45 OO6mast xapakTepucTuka 31eMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/ff0d4614
46 CtpoeHue u CBOMCTBA MPOCTOTO BEIIECTBA bubmuorexa [JOK
cepbl. AJUTOTPOTIHBIE MOAU(UKAIIH CEPhI https://m.edsoo.ru/ff0d4614
47 CepoBonopo, cTpoeHue, Pu3ndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
48 O
KEHIGL CepH https://m.edsoo.ru/ff0d4614
49 CepHucras KHCIIOTa U €€ COH Bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0d4614
bu6mmoreka [JOK
50 Ce ee
PHA KiC0Ta 1 60 coH https://m.edsoo.ru/ff0d4614
51 [IpoMbliITIEHHOE MTOTYyYEHUE CEPHOI bubnuoreka [JOK
KHUCJIOTBI https://m.edsoo.ru/ff0d4614
Haxoxpaenue cepbl U €€ coeTuHEHUI B
52 pupoJie. XUMHUYECKOE 3arpsi3HCHHE bubmmorexa [IOK
PHPOAE. N p https://m.edsoo.ru/ff0d4614
OKpPY’KaIoIlel Cpeibl COSAUHEHUSIMHU CEPhI
Brruncnenust Mmacchl IpoAYyKTa peakiuu 1Mo
53 W3BECTHON MacCcOBOM (13)62,}’;'1;\4%1:71) gﬂe (%) bubmiorexa LIOK
A ° https://m.edsoo.ru/ff0d4614
€ro BBIX0JIa OT TEOPETUYECKH BO3MOXKHOTO
54 Brruncnenus MmaccoBoit (00bEMHOI) n0IH bubnunoreka [JOK
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(%) BBIXOJIa POJIYKTA PEAKIIUU TIO
M3BECTHOH Macce (00BEMY) UCXOTHOTO
BEII[ECTBA U MPOIYKTa PEAKIIUU

https://m.edsoo.ru/ff0d4614

OO6mas xapakTepucTuka 31eMeHToB VA -

bubmmoreka [{OK

55
TPYIIIbI https://m.edsoo.ru/ff0d4614
56 A30T, pactipocTpaHeHue B IPUPO/IE, bubnuorexa [JOK
(u3nyueckrue 1 XMuMHUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d4614
57 AmMuax, ero puznyecKkue 1 XuMu4ecKue bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/ff0d4614
bu6moreka [IOK
58 C
O AMMOTHIA https://m.edsoo.ru/ff0d4614
[IpakTnueckas padota Ne 5 o Teme
59 "TTomryyeHne aMMuaKa, U3y4eHHEe ero bubamorera LOK
o | s https://m.edsoo.ru/ff0d4614
CBOIICTB
bu6mmoreka [IOK
60 Oxener asora (1, 11, 111, 1V, V) https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
61 A A
30THCTas KUCIOTA. A30THAs KHCIOTa httos://m. edsoo.ru/ff0d4614
62 [IpompblisIeHHOE MOTyYeHUE a30THOM bubnuoreka [JOK
KHCJIOTBI https://m.edsoo.ru/ff0d4614
Hwutpatsl 1 HUTpUTHI. XUMHUYECKOE
63 3arpsi3HEHUE OKPYKaIoIIel cpebl bubmmorexa [IOK
P PYMAIOMEL cpen https://m.edsoo.ru/ff0d4614
COEIMHEHUSIMU a30Ta
docdop, aUIOTPOIHBIE MOTUPUKALTUH bubnunoreka [JOK
64
docdopa https://m.edsoo.ru/ff0d4614
65 Oxcugst hocdopa (I, V) u pochopnas bubnunoreka [JOK
KHCJIOTa https://m.edsoo.ru/ff0d4614
66 [TonsiTHEe 0 MUHEPATIBHBIX YI0OPEHUSX. bubnuoreka [IOK
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3arpsi3HeHUE NPUPOIHBIX BOJIOEMOB
COeMHEHUsIMH a30Ta U pochopa

https://m.edsoo.ru/ff0d4614

Yriepos, ero aJuoTpoHbIe MOTU(MUKALINN U

bubmmoreka [{OK

67
CBOMCTBA https://m.edsoo.ru/ff0d4614
Oxcunpl yriaepoaa, ux Gu3ndecKue u
68 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YIilepoJa https://m.edsoo.ru/ff0d4614
(V)
[IpakTueckue padoTsl Ne 6 o Teme
69 "Monyuyenne okcuaa yriaepoaa (1V) u bubnmorexa LOK
yi g yz p https://m.edsoo.ru/ff0d4614
W3YYCHHE €ro CBOMCTB
N bubmuorexa [JOK
70 h%
FOTIBHAT KHE0TA 1 €€ COIH https://m.edsoo.ru/ff0d4614
71 [TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCMHEHUSX YIiIepoaa https://m.edsoo.ru/ff0d4614
7 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB M HX bubnuoreka [IOK
pOJTb B OBITY U MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4614
[TonsiTne 0 OMOJIOTUYECKU BAKHBIX
73 OpPraHUYECKUX BEIIECTBAX — XKHUpaX, OesKax bubmorexa HOK
P B Pax, https://m.edsoo.ru/ff0d4614
U YIIIeBOIaxX
74 KpemHwii, ero ¢puznueckne 1 XMMUIECKHE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/ff0d4614
75 Oxcup kpemuus (1V), kpeMHHEEBas KHCIIOTA, bubnunoreka [JOK
CUJIMKATBI https://m.edsoo.ru/ff0d4614
bu6mmoreka [JOK
76 bop. b
OP- bOpHad KuenoTa https://m.edsoo.ru/ff0d4614
77 IIpaktuyeckas pabora Ne7. Perenune bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TECMC

https://m.edsoo.ru/ff0d4614
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«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)

Brruncnenust maccsl (00b€Ma; H.Y.)
MIPOAYKTA PEaKLMK 110 JaHHOM Macce

bubmmoreka [{OK

8 (0GEmy) Hexomnoro Be,_meCTBa’ https://m.edsoo.ru/ff0d4614
COJIEPIKaLEro ONpPeAEIEHHYIO0 MAaCCOBYIO
JIOJTO IPUMECEHN
Kontponsnas padota Ne 3 no teme
79 «BakHele HeMeTauTbl i UX bubmorexa HOK
https://m.edsoo.ru/ff0d4614
COEJIMHEHUS.
OO0mmas XxapaKTepUCTHKa XUMUICCKIX
bu6moreka [IOK
80 AIIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX httos://m. edsoo.ru/ff0d4614
nonoxkerns B ITICXD JI.M. MenneneeBa
bu6moreka [IOK
81 Metanzst A- 1t b-rpynm https://m.edsoo.ru/ff0d4614
Mertannuueckas CBSI3b U METAJUTMYECKast
82 KpHUCTaJUIMYeCKas peiéTka. 3aBUCUMOCTD bubnuoreka [IOK
(hMBUYECKUX CBOMCTB METAIOB OT CTPOCHUS https://m.edsoo.ru/ff0d4614
KpHUCTAILJIOB
. bu6mmoreka [JOK
83 O01HMe XUMAYECKUE CBOMCTBA METAJUIOB https://m. edsoo.ru/ff0d4614
84 OO6mre crnocoObl MOTYYCHHUS METaIOB, bu6mmoreka [JOK
Metauryprus. CruiaBbl https://m.edsoo.ru/ff0d4614
85 DIEKTPOJIN3 PACIUIaBOB U paCTBOPOB COJIEH bubnnoreka [JOK
KaK OJTUH U3 CIOCOO0B MOTYYECHHS] METAIIOB https://m.edsoo.ru/ff0d4614
86 Brrurcnenus mo ypaBHEHUSIM SJIEKTPOIIN3a bubnunoreka [JOK
pacIiaBoB U paCTBOPOB BEIIECTB https://m.edsoo.ru/ff0d4614
87 [TonsTHE O KOPPO3UM METAIIIOB Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d4614
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Briuucnenns cocraBa cMmeceii ¢

88 WCTIOJIb30BAHUEM PEIICHHS CUCTEM bubmiorexa LIOK

. https://m.edsoo.ru/ff0d4614
ypaBHEHUI

89 Paznuunbie TUIIBI BEIYKCIICHUH HOV bubmmoreka [{OK
YPABHEHUSIM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d4614

bubnuorexa [JOK
90 Mertamner A-rpynm. 1llenouynsie MeTanibt httos://m.e dSO(])_.[ru 1604614

01 Haxosxnenue B npupone. CoiicTBa bubnuoreka [JOK
MIETOYHBIX METAJJIOB https://m.edsoo.ru/ff0d4614

92 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [OK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
93 [IlenouHO3eMENbHBIE METAILIIBI httos://m.e dsogru 1604614

94 Baxneiimme coeTMHESHHS KalIbIIHs, bubmuorexa [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/ff0d4614

N " bubnuoreka [IOK
95 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS httos://m.e dsogru 044614

96 [IpakTuueckast padota Ne 8 o Teme bubnnoreka [JOK
"YKEcTKOCTh BOJBI M METO/BI €€ yCTpaHEHUs " https://m.edsoo.ru/ff0d4614

. bubnmuoreka [JOK
o ATioMHHHi https:// m.edsoc%.I ru/ff0d4614

98 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJIPOKCHUIA ATTFOMUHUS https://m.edsoo.ru/ff0d4614

99 OO01as xapakTepucTuka MeTauioB b-rpymmn bubnnoreka [JOK
(MOGOYHBIX MOATPYIIIN) https://m.edsoo.ru/ff0d4614

100 IlepBoHauanbHbIE IPEACTABIECHUS O bubnuoreka [IOK
KOMILIECKCHBIX COeIUHEHHUIX https://m.edsoo.ru/ff0d4614

101 Mens 1 cepebpo bubnuoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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102 [IpencraBienust 00 aMMHAYHBIX KOMIUIEKCAX bubmuoreka [JOK
cepebpa u Meau https://m.edsoo.ru/ff0d4614
bubmmoreka [{OK
1
03 Humx https.//m.edsoo.ru/ff0d4614
104 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA [IMHKA https://m.edsoo.ru/ff0d4614
bubmmoreka [{OK
105 K
cIes0 https.//m.edsoo.ru/ff0d4614
Oxcunpl, THAPOKCUIBI 1 coytn kene3a (1) u bu6moreka [IOK
106
xenesa (1) https://m.edsoo.ru/ff0d4614
bu6moreka [IOK
107 q —
YIYH 1 CTallb = CIUIABbI AEiesd https://m.edsoo.ru/ff0d4614
[Ipaktrueckas padota Ne 9. Permenue
108 DKCIIEPUMEHTAJIBHBIX 3aJa4 [10 TEME bubmorexa HOK
p . a https://m.edsoo.ru/ff0d4614
«BakHeine MeTaJlIbl U UX COSTUHEHUS
Brrancaenus cocraBa cMecel ¢
109 HCIIOJIL30BAHUEM PEIIEHUS CUCTEM bubnmorexa [IOK
B p https://m.edsoo.ru/ff0d4614
ypaBHEHUH
110 Paznuunble TUIIBI BEIYUCICHUM 110 bubnuoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d4614
111 Kontponsnas padora Ne 4 o teme bubnunoreka [JOK
«Baxxuenime MeTayuIbl U UX COCIUHEHUI https://m.edsoo.ru/ff0d4614
112 Be3omnacHoe ncnonp30BaHKUe BEIISCTB U bu6mmoreka [JOK
XUMUYECKUX peaKIHii B OBITY https://m.edsoo.ru/ff0d4614
113 HoBele MaTepuaiisl 1 TEXHOJIOTHH. bubnuoreka [IOK
[IprHIUIIBI «3€TEHON XUMUMN https://m.edsoo.ru/ff0d4614
114 XUMUS U 3I0pOBBE bubnuorexa [IOK
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XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIEH

115 cpennl. IlousiTie 0 mpeaebHO JOYCTUMOM bubnmorexa LOK
PEAbL. P Y https://m.edsoo.ru/ff0d4614
koHueHTpauuu Beuiects (1K)
DKOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
116 COEIMHEHUSIMU YTJIEPOJa, a30Ta, CEPHI, bubnuorexa [JOK
TSKENBIX METAJUIOB. POJIb XMMUH B pelIEHHH https://m.edsoo.ru/ff0d4614
9KOJIOTMYECKUX MPoOIeM
[Tepuonnueckuii 3akoH u [lepuoanueckas
bubmmoreka [{OK
117 CHCTEMa XMMHUYECKHX DJIEMEHTOB B CBETE
https://m.edsoo.ru/ff0d4614
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
118 XUMHYECKHUX DJIEMEHTOB 1 UX COSTMHEHUN B bubmmorexa [OK
https://m.edsoo.ru/ff0d4614
MepuoJax M rpynmnax
Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
119 ra31())06 a3HOM COCTOSIHUU pBI/II[BI bubmorexa LOK
p N ’ https://m.edsoo.ru/ff0d4614
XUMUYECKOHN CBSI3U
120 Kiaccudukanus XuMuuecKuX peakiui 1mo bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/ff0d4614
[IporHo3upoBaHre BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAILICHU B
121 A3JIMYHBIX YCIOBHUSIX HA OCHOBE bubmmorexa [IOK
p Y = N https://m.edsoo.ru/ff0d4614
MPEACTABICHUN XUMHYECKON KHHETUKH U
TEPMOJMHAMUKH.
122 XUMHUYECKUE PEAKIIUU B pACTBOPaX. bubnunoreka [JOK
I'mpoponus coneit https://m.edsoo.ru/ff0d4614
123 CBolicTBa KHCJIOT, OCHOBAHMI U COJIEH B bubnuoreka [JOK

CBETE MpeCTaBICHUN 00

https://m.edsoo.ru/ff0d4614
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BHCKTpOHHTHqCCKOfI JUucconmuanumn

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

124
peakiuu. IIEKTPOIIHU3. https://m.edsoo.ru/ff0d4614
[Ipaktuyeckas padora Ne 10. Pernenne
125 IKCIIEPUMEHTAJILHBIX 32/1a4 110 TEME bubnmorexa LOK
p A https://m.edsoo.ru/ff0d4614
«XMMHUYECKUE PEAKLIUN»
I1 3] Ne11.P
195 | oxencpuenTambmmy oot no Teme uGmorera L1OK
p a https://m.edsoo.ru/ff0d4614
«MeTamiel, HEMETAIIbI M UX COETUHCHUSY
bu6moreka [IOK
127 P i
C3CPBHBIM YPOK https://m.edsoo.ru/ff0d4614
. bubmuorexa [JOK
12 P
8 C3CPBHBIM YPOK https://m.edsoo.ru/ff0d4614
. bu6mmoreka [IOK
129 PesepsHbiit ypox https://m.edsoo.ru/ff0d4614
. bu6mmoreka [IOK
130 PesepsHbiit ypox https://m.edsoo.ru/ff0d4614
. bu6mmoreka [JOK
13l Pesepibiii ypox https://m.edsoo.ru/ff0d4614
. bu6mmoreka [JOK
132 Pesepsibiii ypox https://m.edsoo.ru/ff0d4614
. bubnuoreka [JOK
133 Pesepabiit ypok https://m.edsoo.ru/ff0d4614
bubnuoreka [JOK
134 P I
C3CPBHEI YPOK https://m.edsoo.ru/ff0d4614
N bubmuoreka [JOK
135 P
C3CPBHEI YPOK https://m.edsoo.ru/ff0d4614
136 PesepBHblil ypok bubnuoreka [IOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






