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1. ITosicHuTEIbHAS 3aNIMCKA

IIporpamma cocTtaBieHa Ha OCHOBE CIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB:

e ®depnepanbhbiii 3akoH oT 29.12.2012 1. Ne 273-03 «OO0 obpa3zoBaHuUU B
Poccuiickoit @enepannmn;

o  denepanbHblil TOCYAapCTBEHHBIM 00pa30BaTEbHBIN CTaHAAPT OCHOBHOTO
o0111ero 00pa3oBaHus, YTBEPKIAEHHBIA TPUKa30M MUuHUCTEPCTBA 00pa30BaHUs U HAYKH
P® ot 17.12.2010 r. Ne 1897 (¢ U3MEHEHUSIMU U JTIOTIOJTHCHUSIMH );

e @epnepanbHas  oOpa3oBarenbHas  OporpaMma  OCHOBHOIO  OOIIEro
oOpazoBaHusi, yTBEep>KIAeHHas npukazoM Munmnpocsenienus Poccun ot 18.05.2023 No
370;

e OCHOBHas obOpazoBarenbHas mnporpamma OOO IO «MenuuuHcKuit
npeaynuBepcapuiny CI'MY um. B.U. Pazymorckoro (PI'OC);

e aBropckas mporpamma no xumuu B.B. Epemuna, H.E. Ky3smenko, A.A.
Hpo3znosa, B.B. Jlynuna nox penakuueit H.E. Ky3smenko, B.B. JIynuHa, BeinyiieHHON
U3JIaTEIbCKUM LEeHTpoM «Jlpoday, 2020 r

N3yyenue XxuMuM Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAHO
Ha OOIIEKYJIbTYPHYIO MTOATOTOBKY, HEOOXOAUMYIO JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX
OPUEHTHPOB, Pa3BUTHUS MHTEIUICKTYATbHBIX CIIOCOOHOCTEH U MHTEPECOB 00 yJIaIONTUXCS,
Ha NPOJOJKEHNE O0YyUYEeHHS HA YPOBHE CPETHETO 00IIero o0pa3oBaHus.

3HaHMEe XUMHHM CIY>KUT OCHOBOM Juisi (OPMHUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeacTaBlIeHUd 0 MaTEPUATILHOM €MHCTBE MHUpPA, BAXHYIO POIb
urparot GopMHUpyeMble XUMUEH MPEICTABICHHUS O IPEBPAILEHUX SHEPT U U BEIIECTB B
Opupojse, O TMyTSIX peleHus Tia00ambHBIX MPOOJeM YCTOWYUBOTO  Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOH, TPOIOBOJILCTBEHHOM MPO0OIeM, TPOOIEMbI
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET peayu3alii BO3MOXHOCTEH sl caMOpa3BUTHS U (HOPMUPOBAHUS
KYJIbTYPBl TUYHOCTH O0YyJaIOIIUXCs, UX 001IeH 1 (hyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUpPOBAHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOM  JesITeNbHOCTH,
DKCIIEPUMEHTATBHBIX M  HCCIEIOBATEIIbCKUX YMEHUW, HEOOXOAMMBIX KakK B
MTOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHenu(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEJCTABICHUN O E€IWHCTBE NPUPOJABI M YEJIOBEKA, SBISETCS KIKOUEBBIM ATAlOM
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYarOIIUXCS;

crocoOcTByeT (hPOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAaYYHbIM
3HaHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTMYECKOE 00pa3oBaHUE
00yYaroIIUXCA.

VYrnyOnéHHbIN Kypc XUMUHA OCHOBHOT'O 00111eT0 00pa30BaHUs OpUEHTUPOBAH Ha
OCBOCHHE OOYYAIOMIMMHCS CHCTEMBl TEPBOHAYAIBHBIX TMOHATUH XUMHUH, OCHOB
HEOPraHUYECKONM XHMMHUHU, OCHOBOIOJATAIOIIUX NPEACTaBICHUNA OOIIe XUMHH W
OTJI€JIbHBIX 3HAYUMbBIX MTOHSATUM OPraHUYECKOU XUMHUH.

CrpykTypa colepxaHus HporpaMMbl MO XUMHUU C(HOPMUpPOBAHA HA OCHOBE
CHUCTEMHOI0 ITOAX0/1a K €€ n3yueHnto. CoepKaHue CKIabIBACTCS U3 CUCTEMBI TIOHITUI



0 XMMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHSATUN 0 XUMUYecKoi peakuuu. O0e
AT CUCTEMBbI OPTaHU30BAHbI MO MPHUHIMUITY MOCIEI0BATEIBHOIO PAa3BUTUSI 3HAHUW Ha
OCHOBE TEOPETUYECKUX MPEACTABICHUNA Pa3HOTO YPOBHS:

- ATOMHO-MOJIEKYJIAPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [lepnoanueckoro 3akona .M. MenneneeBa kKak OCHOBHOI'O 3aKOHA XMMUU,

- YYEHHS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

- IPEJICTABIICHUI 00 AIEKTPOJIUTUIECKON JUCCOIMAIIMK BEIIECTB B paCTBOPAX;

- 0 XUMHYECKOM KUHETUKE U TEPMOJIUHAMUKE.

B ocHOBy TeOopeTMUYECKHX 3HAHHUM TOJOKEHBI SMIIUPHUYECKH TOJTYyYECHHBIE
dakTel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K
JIPYromMy 1 00ecreunBaroT 00y4arouMcsi BO3MOXHOCTb OOBSICHATh U MPOTHO3UPOBATH
CBOMCTBa, CTPOEHUE U 00JIaCTH MPAKTUUECKOTO MPUMEHEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue coaepx’aHusi MPOrpaMMbl MO XUMHUM TMPOUCXOJUT C MCIOJIb30BAHUEM
3HAaHUW W3 paHee W3YUYCHHBIX YYEOHBIX NPEAMETOB: OKPYKArOIIUH MUp, Ouojorus,
busuka, MmaTemMaTrka, reorpadus, TEXHOJIOTHSI, HCTOPHUS.

[IporpamMmma ocHOBHOTO 001IEero 00pa3oBaHHs IO XUMHHU (YTIIIyOJIEHHBIN
YpOBEHB) OPUEHTHPOBAHA HA COXpaHeHUE (DYHIAMEHTAIBHOTO XapaKTepa 00pa3oBaHus,
crienugukn yaeOHOTO TIpeMeTa U 00eCIeuyeHne YCIeITHOTO 00yUeHHS Ha CIEYIOIEM
ypoBHE oOpa3zoBaHus. B mporpamMMe Mo XuUMHUM peagu3yercs pa3BUBAIOMIAs |
IpakTUYecKass HaNpaBICHHOCTh OO0ydeHuss xuMuu, auddepeHumanus oOydeHuUs,
BKJIFOYAromass  MpoWIbHYI  TOJATOTOBKY  OOyYalwoImMUXCS ©  MOCIeayroIIee
caMOOTIpe/IeJICHUE B BEIOOPE HAMPABICHUST 00yUeHHs B TPOPUIBLHBIX Kaccax.

Yrny6néunoe M3y4eHUE XUMUHU CIOCOOCTBYET peanuzanuu 3a7a4
npodeccroHaIbHON OpHEHTAIlMU W HANpaBJIeHO Ha MPEeJOCTaBJICHHE BO3MOXKHOCTHU
KOKJIOMYy OOydYarIieMycsi TpOSBUTh CBOM HHTEIUICKTYalbHbIE M TBOPUYECKHUE
CITOCOOHOCTH MPU H3YYCHUH Y4eOHOro MpeameTa, HeOOXOIUMBIS IS MPOJIOIKEHUS
00pa3oBaHUs U TaJIbHEHUIIICH TPYAOBOM JAEATEILHOCTH.

N3ydeHune XMMUU HaMpPaBJICHO HA TOCTHXKEHUE CJICAYIONIUX 1eIeH:

dbopmupoBaHue MHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM0oOOpa30BaHUI0, COTPYIHUYECTBY, CaAMOCTOATCIBHOMY TIPUHSATHUIO pEIICHUH,
CITOCOOHOM aIaNTHPOBATHCS K OBICTPO MEHSFOIIMMCS YCIIOBUSM JKU3HU;

dbopMupoBaHUE CHCTEMBbl XHMHYCCKHX 3HAHUNW KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YyHOW KapTHUHBI MUpPa, KaK OCHOBBI JIJIsl IOHUMAHHUS XUMHUYECKON CTOPOHBI SIBIICHUI
OKPY’KAIOIIEr0 MUpPa, OCBOCHHUE SI3bIKA HAYKU;

npuoOIeHrue  oOydJaromuxcss K CaMOCTOSITEIbHOM — IMO3HAaBaTEIbHOH U
HCCIIeIOBATEILCKON JICATEILHOCTH, K HAyYHBIM METOJIaM IO3HaHMS, (HOPMUPOBAHUE
MOTHBAIIMH U PA3BUTHE CITIOCOOHOCTEH K M3YYCHUIO XUMUM;

dbopmupoBanue 001IeH (HYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSICHATH U OIEHUBATH SABJICHUS OKPYKAIOIIEr0 MUpPa, UCTIOJIb3YS
3HAHUS U OMBIT, MOJYUYCHHBIC MPU HU3YYCHUM XUMHH, MPUMEHATh UX MPHU PEIICHUU
Mpo0OJIeM B TOBCEIHEBHOM KM3HU U TPYAOBOM JESITEILHOCTH;

pa3BUTHE y OOYYAIOIIMXCA MHTEpeca K U3yYCHUIO XUMHUHU U cpepaM JesSTeTbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHUBALMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npoQuiIsl ¥ HAMPaBICHHOCTH JaJIbHEHIIEro 00yUueHus;



OCO3HAHME EHHOCTH XUMHWUYECKUX 3HAHWM B )KM3HU YEJIOBEKA, NTOBBIIIEHUE YPOBHS
DKOJIOTUYECKON KYJIBTYpBI, HENPUATUE NEUCTBUM, IMPUHOCALUUX BpPE OKpYXKaIOLICH
cpelie ¥ 3J0POBBIO JIIOEH;

npuoOpeTeHre OO0y4YaloIUMHUCS OIbITa CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTI0YEeBBIX KOMIIETEHLIMI ), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIBHOCTH.

Ha yrny6nénnoe uzydenue ydeOHOTo npeaMera «Xumus» oTBoaAuTcs mo 102
yacoB B 8 u 9 knaccax (3 yaca B Hezelno), Bcero 204 Jaca 3a Ba rojia 00ydeHus.

2. [lnanupyemble pe3yabTaTbl OCBOEHHS NMPOrPaMMbl 0 XMMHUM HA YpPOBHe
OCHOBHOT0 0011ero 00pazoBaHus (yr.iy0JieHHbI YPOBEHb)

JInuHOCTHBIE pe3yJbTaThI

JIM4HOCTHBIE PE3YIBTAThl OCBOCHHUSI POTPAMMBI OCHOBHOT'O 00111€T0 00pa3oBaHMs
JIOCTUTAIOTCA B XO0Ji€ OOyYEeHHS XMMHUU B €IUHCTBE Y4e€OHOW W BOCIUTATEIbHOU
NeATeIbHOCTH 00pa30BaTeIbHOW OpraHu3allid B COOTBETCTBUHU C TPAJUIIMOHHBIMU
POCCUHUCKHUMHU  COIIMOKYJIBTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU  IIEHHOCTSIMH,
NPUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMAaMHU IIOBEJICHUS M CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIIXCS.

JIn4HOCTHBIC pe3yabTaThl OTPaXKarOT TOTOBHOCTH oOydJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PaCIIUPEHUE
OMbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpMOTHYECKOT0 BOCIIUTAHMS:

IPOSIBJIEHUE LEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACIEIUIO, IOHUMAHNE 3HAYEHUs XUMUYECKON HAyKU U
TEXHOJIOTUU B >KMU3HU COBPEMEHHOTO OOIIEeCTBa, B Pa3BUTHU HKOHOMUKU Poccuu u
CBOET0 PETUOHA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTABICHUE O COLMATBHBIX HOPMAX U MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHU I
B KOJUICKTHBE, TMPOSBICHHE KOMMYHUKATHUBHOW KYJIBTYpPhl B pPa3zHOOOpa3HOM
COBMECTHOM JESATCIILHOCTH;

CTpeMJIeHHE K B3aWMOIMOHMMAHHWIO U B3aWMOIIOMOIIM B Tpoliecce y4eOHOU
BHEYUYEOHOH JCATEITLHOCTH;

FOTOBHOCTh OLIEHUBATh CBOE MOBEJACHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) popMupoBaHHUSI HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKHM U HEOOXOAUMBIE st
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTH HAaY4YHOTO MO3HAHUA ISl Pa3BUTHUSL KaXJOTO YEJIOBEKA U
MIPOU3BOUTENbHBIX CUJI OOIIIECTBA B 1IEJIOM, POJIM M MECTa HAYKU «XUMHUSI» B CUCTEME
Hay4YHBIX MPEJCTABICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBSI3SIX
YeJI0BEKa C MPUPOJHON U TEXHOJIOTUYECKOU CPEIoi;

MO3HaBaTEIbHAS MOTUBALIUS U UHTEPEC K OOYUYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH
K CaMOpa3BUTHI0O M CaMOOOpPA30BaHUIO, K UCCIEA0BATEIbCKON JESTEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HaIpaBJICHUSI M YPOBHS JaJIbHEHIIero o0yueHus;



4) BOCIMTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKa Ha 37J0pOBBI 00pa3 KU3HHU, OCO3HAHHUE MOCIEACTBUI U HENMPUATUE BPEIHBIX
NpUBBIYEK (YyHNOTpEOJICHHsSI aJIKOroJisi, HApKOTUKOB, KYypeHHUs), HEO0OXOJIUMOCTH
cOOJI0IeHUsI PaBUJI 0€30MAaCHOCTH NP OOpalleHUH C XUMUYECKUMH BELIECTBAMU B
y4eOHBIX U KU3HEHHBIX CUTYAIHIX;

5) Tpy/10BOr0 BOCIIUTAHUSI:

(opMHUpOBaHME LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOW JEATEIBHOCTH KakK
€CTECTBEHHON MOTPEOHOCTH 4YEJIOBEKA M K HCCIEN0BAaTENbCKON JeATEIbHOCTH KakK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTRBE;

pa3BuUTHE HMHTEpeca K MPOQEcCHsiM, CBSI3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiMm HaydHOU cdepbl, OCO3HAHME BO3MOXKHOCTH CaMOpeajau3alud B 3TOU
chepe;

6) 7K0J10rH4ecKOro BOCIIUTAHUS:

OCO3HAaHUE HEOOXOIMMOCTH OTHOIICHHS K TMPHUPOJE KaK MCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

TIOBBIIICHWE  YPOBHS  DKOJOTHYECKOH  KYJIbTYphl: INPHOOPETEHHE  OTbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX IOCIIEJCTBUH ISl OKPYIKAIOIICH
Cpellbl; OCO3HaHHWE TJIOOAIBHOIO XapakTepa HSKOJIOTHYECKHMX MpoOsiieM U MyTedl ux
peIleHusT; CTOCOOHOCTh TPUMEHSTh 3HAHUS, MOJlydaeMble MPH HU3yUYECHUH XUMUH, JJIs
pelleHus 3a7a4, CBSI3aHHBIX C OKPY’KaIOILIEH Cpe/ioi; aKTUBHOE HENPUATHE JEHCTBUH,
INPUHOCSIIKX BpeJ OKpYXalolle cpelie; 0OCO3HAHUE CBOEH pOJIM KakK IpakJaHUHA U
HOTpeOUTENs B YCIOBUSAX B3aMMOCBSA3HM MPUPOAHOMN, TEXHOJIOTHUYECKON M COIIMANIbHOM
Cpell; TOTOBHOCTh K YYaCTHUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJOTHYECKOU
HarpaBJIeHHOCTH.

MeTtanpeaMeTHbIe pe3yJbTAThl

MertanpeaMeTHbIC Pe3yIbTaThl 00YJaIONUXCsl, OCBOMBIIHMX ITPOTPAMMY 10 XUMHUHU
OCHOBHOTO 00111eT0 00pa30BaHus, BKIIOYAOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXKMIPEAMETHBIX) MOHSATUM, OTpa)karolux
MaTepuaIbHOE €MHCTBO MHUpPa U MPOIECC MO3HAHUs (BEIIECTBO, CBOMCTBO, YHEPTHS,
SIBJICHUE, HAYYHBIM (paKT, 3aKOHOMEPHOCTH, THIIOTE3a, 3aKOH, TEOPHSs, HAOJIOJICHHE,
W3MEpEHHE, NCCIIeIOBaHNE, SKCIIEPUMEHT U IPyTHE);

OBJIQJICHUE YHUBEPCAJIBbHBIMH YyYCOHBIMH JICHCTBUAMH (TI03HABATCIHHBIMH,
KOMMYHHUKAaTHBHBIMH, PETYISATUBHBIMH), BAXKHBIMH IS TIOBBIMICHHUS 3()(PEKTUBHOCTH
OCBOCHHS COJCPKaHUS y4eOHOro mpeameta, (OPMUPOBAHUS KOMITCTCHIIMH, a TaKXKe
MIPOCKTHO-UCCIIEA0BATEILCKOM ICATEIHHOCTH 00yJaIOMUXCs B Kypce XUMUU,

CIIOCOOHOCTh WX MCIIOJIB30BaTh B Y4eOHOH, IMO3HABATEIBbHOW M COIHMAIBHOM
MpaKTHUKE.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE JeiicCTBUS
ba3oBbIe JJoruuyeckue JelcTBUSA:
YMEHUSI UCIOJIb30BATh MPUEMBI JJOTMYECKOTO MBIILUICHUS] TPU OCBOCHUM 3HAHUM:
PaCKpBIBATh CMBICI XHMHYECKUX TOHSTHH (BBIACISATh UX CYIIECTBEHHBIE NMPU3HAKU,
yCTaHaBIMBATh B3aUMOCBSI3b C APYTMMHU IOHATHSMH); aHAJIU3UPOBATH, CPABHUBATD,
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0000111aTh, BEIOMPATH OCHOBAHUS JJIsI KIaCCU(DUKAIMKU U CUCTEMATU3AIIUU XUMUYECKUX
BCIIECTB W XUMUYECKUX PEAKIMN; YCTaHABIWBATh MPUUYUHHO-CJICIICTBCHHBIC CBSI3U
MEXIy OOBEKTaMH H3YYCHHsI; CTPOUTH JIOTHYCCKHUE PACCYXKICHHs (MHIYKTUBHBIC,
JIeAYKTUBHBIC, TIO aHAJOTWH), TMpeayiaraTh KPUTCPUH U  BBIABIATH  OOIIHE
3aKOHOMEPHOCTH W MPOTHUBOPEUHS B M3YYaEMBIX MPOIECCaX U SBICHHUIX;, MTPOBOIUTH
BBIBOJIBI W 3aKIIOYCHUS;, YMEHHUS TPUMEHSTh B TIPOIECCEe TIMO3HAHMS TOHSTHS
(mpenMeTHbIE W METalpeIMETHbIE),  CHMBOJMYECKHME  (3HAKOBbIE)  MOJENH,
WCITOJIb3yeMbI€ B XUMHH, TIPEOOPA30BBIBATH MOJICIBHBIC TIPEICTABICHUS — XUMUYCCKUN
3HAK (CMMBOJI 3JIEMEHTA), XUMHYecKas (hopMysia U YpaBHEHUE XUMUIECKON pPEeaKIuu —
NpH  pEeHICHUH YYeOHBIX 3a7ad4; C YYETOM OTHX MOJCIBHBIX MPEACTaBICHUN
XapaKTepHU30BaTh U3ydaeMble XHMHUYCCKHE BEIIECCTBA U XUMHYCCKUE PEAKITUH.

Ba3oBble uccienoBare/bckue 1eiicTBUs (METOAbI HAYYHOI'O MO3HAHUSA BeleCTB
U SIBJIEHH):

YMCHHS TPUMEHATH METOABl HAYYHOT'O TIO3HAHUS BEIISCTB W SIBJICHUH Ha
SMITUPUYECKOM M TCOPETUYCCKOM YPOBHSAX B YUCOHOW MO3HABATEIBHOW M MPOCKTHO-
UCCIIeIOBATEILCKOM JICSITCIIbHOCTH;

YMCHHS HCIIOIb30BaTh TIOCTABJICHHBIC BOIPOCH B KAadyeCTBE WHCTPYMCHTA
MO3HAHUS M CAMOCTOSITEILHO CTaBUTh BOIPOCHI, aHAIIM3UPOBATH (DAKTHI, BBISBISATH W
dbopMyITHpOBaTH MPOOJIEMY, ONIPEACIATh IIE)Ib U 33/1a4l, COOTBETCTBYIOIINE PEIIICHUIO
npoOJIeMBl; TIpeajaraTb OMNHMCATCIBHYIO WM  OOBSICHUTCIBHYIO THUIIOTE3y U
OCYIIECTBIISITH €€ MPOBEPKY; yMEHHsS TMPOBOJUTH M3MEPEHUS HEOOXOAMMBIX
napaMeTpoB, BEIUMCICHUS, MOICIMPOBAHKE, HAOTIOACHHUS U SKCIIEPUMEHTHI (peabHbIe
U MBICICHHBIE), CaMOCTOSITEIBHO MPOTHO3UPOBATh PE3YyJIbTaThl, (HOPMYIUPOBATH
00001IeHHsT U BBIBOJBI IO pe3yJibTaTaM TMPOBEACHHOTO OIBITA, HCCIEI0BaAHUSA,
COCTaBIIATh OTYET O MPOJIEIAHHON paboTe;

Pab6ora ¢ undgopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WHGOpMAIUK (HAY4IHO-
NOMYJIsIpHAS IUTEpATypa XUMUUYECKOTO COJEPKaHUs, CIIPABOYHBIEC MTOCOOUS, PECypChl
WNurtepnera); aHanu3upoBaTh HH(POpPMAIMIO W  KPUTHYECKA  OIICHUBATH €€
JI0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTh, OTOMPATh U HHTEPIIPETUPOBATH HH(OPMAITHIO,
3HAUYMMYIO JUIsl pelieHus] y4eOHOU 3a/1auu; yMEHHs PUMEHSTh Pa3InIHbIe METO/bI U
dbopMyIHpOBaTh 3ampPOCHl MPU IMOUCKE M OTOOpe WHGOPMAIUHA, HEOOXOIUMOU IS
BBITIOJTHEHUS YYEOHBIX 3aj[a4;, HCIOJIb30BaTh HH(DOPMAIMOHHO KOMMYHHUKATHBHBIE
TEXHOJIOTUM W PA3JIMYHBIE TIOMCKOBBIE CHCTEMBI; CaMOCTOSATEIBHO BBIOUPATH
onTUMaJIbHYI0 (hopmy mpeacTaBieHUs MHGOPMAIMKU (CXEMBbI, TpaQUKU, AUATPAMMBI,
TaOJIUIIBI, PUCYHKH W Jpyrue (OpMbI); YMEHHUS HCIOIb30BaTh HAYYHBIA S3BIK B
KauecTBE CPEJICTBA pabOTHI C XUMUUYECKON HH(POPMAIIUCH; TPUMEHSITH MEKITPEIMETHBIC
(pusnueckne M MaTeMaTWUYECKHWE) 3HAKHM W CHMBOJBI, (OpMYIbl, ab0peBUATYPHI,
HOMEHKJIATYpy, UCTIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEIICTBA
HaTJISTHOCTH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:
1) ymenust oOiienust (IMCbMEHHON U YCTHOM KOMMYHUKAIINK):
MPEACTABIISATH [TOJYUYCHHbIC PE3YJIbTaThl I03HABATEIbHON AESTEIbHOCTU B YCTHBIX
M TIUMCBMEHHBIX TEKCTaX; MYyOJMYHO BBICTYNaTh C MpPe3eHTAUUEeH pe3yabTaToB
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BBINIOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (HMCCIeAoBaTebCKOW Ia00paTOpHON Hiu
MPaKTUYECKON paboThl, y4eOHOro MpPOEKTa); B XOJ€ Juajora U (Wiau) AUCKYCCUU
3a/1aBaTh BOIIPOCHI MO 0OCYKJAEMOI TEME U BbICKa3bIBaTh UAEH, POPMYIINPOBATH CBOU
MPEI0KEHHS] OTHOCUTENIBHO BBINIOJIHEHUS MPEIOAKEHHOMN 3a1a4H.

2) ymMeHusl yueOHOro COTpyIHUYECTBA (TpynIoBasi KOMMYHHUKALINS):

y4acTBOBAaTh B TPYNINOBBIX (opMax paldoOThl: IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThI, ONPENEIATh CBOIO POJIb, PACHPEAEIATh 3aJa4l MEXAY YJICHAMU
IpYNIBL, BBIIOJHATH CBOIO 4YacTh pabOThl, KOOPAMHUPOBATH CBOM JIEUCTBUS C
JNEUCTBUSMU JIPYTUX YJIEHOB KOMAHJbI, ONPEAENSITh KPUTEPUH IO OLIEHKE KayecTBa
BBIMIOJTHEHHOM Pa0OThI; pelaTh BO3HHUKAIOIIKME MPOOJEMbl HA OCHOBE yuyeTa OOIIHX
MHTEPECOB U COTJIACOBAHUS MO3UIIMHI, y4aCTBOBATh B 00CYKI€HNU, 0OMEHE MHEHUSIMH,
«MO3TOBOM IITYpME» U ApYrux (popmMax B3auMOJEHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC ACHCTBHS

OBnaseHne yHUBEPCAIbHBIMU YU€OHBIMU PETYJISTUBHBIMU IEUCTBUSIMU BKIIOYAET
pa3BUTHE CAMOOPraHU3aLMKU, CAMOKOHTPOJISL, CAMOKOPPEKLUH, B TOM YUCIIE:

YMEHHS pelaTh Y4YeOHbIE M HCCIENOBATENbCKHE 3aJadd: CAMOCTOSATEIBHO
BbIOMpaTh croco0 pemieHusi yueOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelIeHus], BBIOUpaTh HanboJsiee MOIXOAIINNA C YIETOM CaMOCTOATENbHO BBIEICHHBIX
KpUTEpUEB), IUJIAHUPOBATh CBOIO  pabOTy TpH  peuleHuH  y4yeOHOW  Wiu
UCCIIEZIOBATEIbCKON 3aJjauM; HAa OCHOBE IOJYUYEHHBIX PE3yJbTAaTOB (HOPMYJIHPOBATH
0000LIeHNsT Y BBIBOJBI, IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IPOLIECCOB;
AQHAJIU3UPOBATh PE3YJIbTATBI: COOTHOCUTH CBOM JEUCTBUSA C IUIAHUPYEMBIMU
pe3yiabpTaTaMy, OCYIIECTBIIATH CAMOKOHTPOJIb ACATEIBHOCTH; KOPPEKTUPOBATH CBOIO
NEeATEIBHOCTD Ha OCHOBE caMoaHau3a U CaMOOLICHKH.

IIpeaMeTHBIE pe3yabTaThI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUU OCHOBHOTO OOIIETO
oOpa3oBaHus Ha YriayOJIGHHOM YpOBHE HMEIOT O0O0IIee coJepKaTeabHOe SIAPO
C IPEIMETHBIMU pe3yibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBaHBI MEXAY COOOH, YTO
MO3BOJISIET PEATM30BhIBATh YIITYOJICHHOE U3yUeHHE KaK B paMKax OTJEIbHBIX KJIACCOB,
TaK U B paMKax pealu3alii WHIUBUIYaJIbHBIX 00pa30BaTEIbHBIX TPACKTOPHIA, B TOM
YHCJIE UCTIOIB3YS CETEBOE B3auMoelcTBIE opranu3auui. [1o 3aBepieHnu peannzanumu
MpPOrpaMMbl  YIITYOJIEHHOTO YpPOBHSA OOydYaromMecs: CMOTYT JIeTalbHEE OCBOUTH
MaTepHall, OBIaJeTh PACIIMPEHHBIM KPYTOM MOHITHI U METOJIOB, PEIIaTh 3a7a4u Oojee
BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpeameTHble pe3yJabTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOMIMMHUCA HAyYHBIX
3HAHWA, YMEHUN U CIOCOOOB JEUCTBUH, CICHM(PUIECCKUX JJIsT MPEIMETHONH 00JIacTh
«XUMHUs; OCHOBBI HAYYHOTO MBIIUICHUS; BUbI AEATEIbHOCTH M0 MOJYYEHUIO HOBOTO
3HAHMSI, €T0 MHTEPIIPETAINH, MPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUIHBIX YUYCOHBIX
U pealbHBbIX KU3HEHHBIX YCJIOBHUAX; OOECINEYUMBAIOT BO3MOXKHOCThH YCIEIIHOTO
0o0y4eHHs Ha CIIEIYIOIEM YPOBHE 00pa30BaHMUs.

K xoHiy o0yuenus ¢ 8 knacce y oOydaromerocs 0yayT copMupOBaHbI CICAYIOIIHE
MIPEAMETHBIC PE3YJIbTAaThl H3YUCHUS XUMHH Ha yriyOJICHHBIM YPOBHE:



pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKMX TIOHATHH: aTOM, MOJEKYIa,
XUMHUYECKHUI 3JIEMEHT, METAJIJI, HEMETAJJI, aJUIOTPOIHUS, IPOCTOE BELIECTBO, CI0XKHOE
BEILIECTBO, CMeCh (OJHOpPOAHAsT W HEOJHOPOJHAs), BAJCHTHOCTh, OTHOCHUTEJIbHAS
aTOMHAsi M MOJIEKYJIIpHAsT Macca, KOJHWYECTBO BEMIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JIOJIsl XMMHYECKOrO0 »JJIEMEHTa B COCJIUHEHHHU, MOJSIPHBIM 00BEM,
OTHOCHUTEJIbHASI TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJib, aM(pOTEPHbIN
oKkcuJl, aMm(GOTEPHBIM THAPOKCHU, XUMHUYECKas peakius, KiaccuUKaius peakiiuii:
peaKIuu COeAMHEHUS, PEaKIIUU Pa3IoKeHUsI, PEaKIluu 3aMeIlIeHus, peakiiuu oOMeHa,
9K30- M DHIOTEPMHUYECKHUE PEAKIUU; TeraoBor 3ddexT peaknuu; Sapo aToma,
AJICKTPOHHBIN CJIOW aroma, aToOMHas OpOuUTalb, paguyc aroMa, XUMUYEcKas CBS3b,
NOJISIpHAs. M HEMOJSIpHAsT KOBAJEHTHAsl CBSI3b, MOHHASA CBA3b, MOH, KAaTHUOH, AHUOH,
pacTBOp, MaccoBasi J10J1s BEIIECTBA (MPOIEHTHAsI KOHIIEHTPAIKs ) B PACTBOPE, MOJISIpHAs
KOHIIEHTpAIIMs BEIIECTBA B PACTBOPE; AJIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHHUS,
OKHCIIMTEIIM ¥ BOCCTAHOBHUTEIIM, OKHCICHHME W BOCCTAHOBJICHHE, OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIC PEAKIIUU, METO] AJICKTPOHHOTO OaiaHca;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUI U TPUMEHSATH 3TH
MOHATHS TIPY OMUCAHUU BEIIECTB U UX MPEBPAICHUM;

UCIIOJIH30BaTh XUMUUYECKYI) CHUMBOJIUKY JJIsI COCTaBJICHHS (POPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIPENICIIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, CTCTICHb
OKHCJICHHUS JJEMEHTOB B OWHAPHBIX COCIMHEHUSX, IMPUHAIJICIKHOCTh BEIIECTB K
OTIPENICICHHOMY KJIacCy COEIMHEHUH 1o QopMynaMm, BHIbI XUMHYECKOW CBS3U
(KOBaJIEHTHOW U MOHHOM) B HEOPTAaHUYECKUX COSTUHCHHUSIX;

pPacKpbIBaTh CMBICJ 3aKOHOB COXpPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa,
[Tepuonnueckoro 3akoHa /. 1. MenaeneeBa, aTOMHO-MOJICKYJISIPHON TEOPHH, 3aKOHA
ABOTaJIpO U €ro CIEJICTBUM, MPEACTABICHUI O HAy4YHBIX METOAAaX MO3HAHUSA, B TOM
YUCJIE DKCIEPUMEHTAIbHBIX M TEOPETHYECKUX METOAAaX MCCIIEIOBAHMS BEIIECTB U
W3YUYCHUSI XUMUYECKUX PEaAKIU;

JEMOHCTPUPOBATh  MOHUMAHUE  TEPUOJUYECKONM  3aBUCHUMOCTU  CBOICTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKEeHUs B [lepruoanueckoit cucteme:

OMMCBHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy I[leproguyeckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jiiuyarh MOHATHS «TJIaBHas moarpynna (A-rpymma)» u
«mmoboyHas noarpynna (b-rpynma)», «Majbie TepruoIb» B «OOIBIITNE TIEPUOIBI;

COOTHOCUTb 0003HAau€HHUsA, KOTOphle HMerTcs B Tabnuie «llepuonnyueckas
cucremMa  xumuueckux  anemeHtoB  J[. WM. MenpgeneeBa», C€  4YHCIOBBIMH
XapaKTEePUCTUKAMM CTPOCHHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsjl sSapa,
o011Iee YnCIo JIEKTPOHOB U paCIpe/IeIICHUE MX 10 JICKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TOJNIOKCHUS dJeMeHTa B Ilepuogmyeckoid  cHucTeme
C pacupeaelIeHUEeM D3JIEKTPOHOB 10 HHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM U
OpOHUTAJIIM aTOMOB IEPBBIX YETHIPEX MTEPHUOJIOB;

KIacCU(PUIIUPOBaTh XUMHUYECKHE DJIEMEHThI, HEOPraHMYECKHUEe BEIECTBa,
XUMHUYECKHE peakiuu (10 YHUCIy U COCTAaBy YUYaCTBYIOIIMX B PEAKIUM BEIIECTB, IO
TermnoBomMy 3ddexry);

XapaKTepu3oBaTh (OMUCHIBATh) (PU3NYECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX U
CIOXXHBIX BEIIECTB: KHCIOPOAa, BOAOPOJA, BOJBI, OO0IIHE XUMHUYECKHE CBOMCTBA
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OKCUZOB, KHMCJIOT, OCHOBAaHHM U COJEW, TEHETUYECKYIO CBA3b MEXIAY HUMH,
MOJATBEPKIAS IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMHAYECKUX
pEeaKLHnii;

OIKCBIBATH POJIb KUCIIOPOAA, BOAOPOAa U BOABI B IPUPOJIHBIX MPOLIECCAX, B ) KUBBIX
OpraHu3Max, UX MPUMEHEHUE B PA3JIUYHBIX OTPACIAX IMPOMBIIIIEHHOCTHA, BO3MOXKHOE
HCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUAX;

OOBSICHSITH U MTPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHMS, BO3MOXHOCTH IIPOTCKAHUS XUMHUUYECKUX MPEBPALICHUN B pPa3IMYHBIX
YCIIOBUSX;

BBIUHCIISATH OTHOCUTEIIBHYK) MOJIEKYJISIPHYO U MOJSIPHYIO MAacCChl BEIIECTB,
MOJIAPHYIO MAacCy CMECH, MOJIBHYIO JOJIK0 XMMHUYECKOTO JJIEMEHTA B COECAWHEHUH,
MAacCOBYIO JIOJII0O XHUMHYECKOrO0 »dJeMeHTa 1Mo (opMysie COEIUHEHUs, HaXOIUTh
npocTeniyo (GopMysny BellecTBa MO MAaCCOBBIM WM MOJIBHBIM JOJISIM DJIEMEHTOB,
MAaCCOBYKO JOJIKO BEIIECTBA B PAcTBOPE, MOJSPHYK) KOHIEHTPALMIO BELIECTBA
B pACTBOPE, MPOBOJIUThH PACUETHI 10 YPABHEHUAM XUMHUUYECKOU pPEaKIUH;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 H
CHUHTE3, CpaBHEHHE, O00OIIEeHWEe, CHUCTeMATH3alluio, KIacCHU(UKAIUIO, BBISBICHUEC
MIPUYUHHO-CJICJICTBEHHBIX CBSI3€M — ISl M3YYEHHS! CBOMCTB BEIIECTB M XHUMHUUYECKUX

peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHHUA — Ha6J'IIO)1€HI/I€, HN3MCPCHUC,
MOICIIUMPOBAHUC, SKCIICPUMCHT (peaJIBHBIﬁ )51 MLICHGHHLIﬁ) — IJId OCBOCHUA y‘{€6HOFO
COACPIKAHUSA,

pPacKphIBaTh CYHIHOCTH IPOIIECCOB OKHUCIECHHUS U BOCCTAHOBJICHHS, COCTABJISATH
YPaBHEHHsSI MPOCTHIX  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakuuid  (METoIoM
AIIEKTPOHHOTO OanaHca);

YCTaHABJIMBATH CBSI3M MEXK/y PeaIbHO Ha0OJ10/1aeMbIMU XUMUUYECKUMHU SIBJICHUSIMU
U TIpOIleCCaMH, MPOUCXOAIIMMU B MaKpO- U MHKPOMHUPE, OOBSICHATH MPUYUHBI
MHOT000Opa3us BEIIECTB, COOTHOCHUTh XHMHUYECKHE 3HAHHUS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX TIPEIMETOB,;

cobiromaTh TpaBmiia 6€30macHON paboThl B J1TAOOPATOPUHU MPU HCIOJIH30BAHUHU
XUMHYECKOM TIOCYBI M1 000pYIOBaHUS, a TaKKe MpaBuiia oOpalieHus ¢ BelecTBaMH B
COOTBETCTBHH C MHCTPYKIIUSIMU BBIITOJIHEHHS JaOOPATOPHBIX OMBITOB M MIPAKTUYECKUX
paboT 1Mo MOYYEHUIO M COOUPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA U KUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEIACICHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEI[ECTBA, PEIICHUIO SKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «(OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUN;

JIEMOHCTPUPOBATH BJIaJICHUE OCHOBAMHU XUMHYECKOW IPAMOTHOCTH, BKITIOUYAIOIIEH
yMeHHUsl 0€30MacHOr0 OOpaIleHus C BEMECTBAMH, MCIIOJIb3YEeMBbIMH B TOBCEIHEBHON
KU3HU, a TaKXKE 3HAHUE TMPABUJI TOBEJICHHUS B IENAX COEPEKCHHs 3I0POBbS U
OKPY’KAIOIIEH CPEBbI.

K xoHiy o6yuenus ¢ 9 knacce y oOydaromierocs 0yayT copMUpOBaHbI CICAYIOIINE
MIPEAMETHBIC PE3YJIbTAaThl M3YUCHUS XUMHH Ha yriyOJICHHBIM YPOBHE:



PacKphIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHUI: XUMHYECKHHN 3JIEMEHT,
aToOM, MOJIEKYJa, UOH, KATUOH, aHUOH, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIIEHUS,
XHUMHYECKasl peakuus, TeIoBoi 3 (PeKT peakiuu, MoJib, MOJIIPHBIM 00BbEM, pacTBOD;

AJEKTPOJUTBI, HEBJEKTPOJIUTHI, SJIECKTPOJUTHYECKAS JUCCOLUMAIUSA, PEAKIUU
MOHHOTO OOMEHa, THUAPOIU3 cojell, oOpaTuMble U HEOOpaTUMble peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE ~ PEAKIUHM,  OKUCIUTENb,  BOCCTAHOBUTEIND,
OKHCJIEHHUE ¥ BOCCTAHOBJICHHE, AJIEKTPOJINU3, AJIOTPOIHUs, aM(DOTEPHOCTh, XUMUYECKAas
CBs3b (KOBaJICHTHAsl, HIOHHAsI, METAJNINUECKas), MEKMOJICKYJISIPHbIC B3aUMOJECHCTBUS
(BomoponHasi  CBsA3b, CWIbl BaH-nep-Baanbca), KOMIUIEKCHBIE  COCIMHEHUS,
KPUCTAJUTMYECKUE PEIICTKU (MPUMUTHUBHAs KyOudeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOudeckas, rpaHelleHTPUPOBAHHAS KyOudeckas, rekcaroHajabHas
IJIOTHOYTIAKOBAHHAs ), KOPPO3HUsl METAILIOB, CIUIABBI; CKOPOCTh XMMHUUYECKON PEaKInu,
KaTaJn3, XUMUYECKOE PABHOBECUE, FJIEMEHTHI XUMHYECKOW TEPMOIMHAMHUKHU KaK OJHOMN
U3 TEOpEeTUYECKUX OCHOB xumuu; 111K

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSATUN U IPUMEHSITh 3TH
MOHATHS TIPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIB30BaTh XUMUUYECKYI) CHUMBOJIUKY JJIsI COCTaBJICHHS (POPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpPEAEsATh BAJICHTHOCTh M CTENEHb OKMCJIEHHUS XHUMHUYECKUX DJJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OIPEICICHHOMY
KJIacCy COeIMHEHUH 1o (popmysaM, BUBI XUMUUECKON CBS3M (KOBAJECHTHON, HOHHOM,
METaJUTMYECKON) B HEOPTaHMYECKHUX COCJAMHEHUAX, 3aps] HOHA [0 XHUMHUYECKOU
dbopmyrie, xapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTaHUYECKHX COCIMHEHUM, THII
KPUCTAJUIMYECKOUN PEIIeTKH KOHKPETHOT'O BEIIIECTBA;

packpbiBaTh  cMbicn  I[lepmommueckoro 3akona J[. U. MennmeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAaHHUE:

OMHCBHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy Illeproguyeckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATUS «A-rpynmna» u «b-rpymnma», «Malble
NIEPUOJIBI» U «OOJIBIITUE TIEPUOJIBIY;

OOBSCHATH CBS3b TOJIOKEHUS dJeMeHTa B Ilepuoamdeckoid  cucreme
C pacupeaelIeCHUEeM D3JICKTPOHOB 10 HHEPreTUYECKUM YPOBHSAM, MOAYPOBHAM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

BBIJICIATh OOIME 3aKOHOMEPHOCTH B H3MEHEHHWHM CBOMCTB JJIEMEHTOB W HX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX M OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX CBOWCTB
OKCHJIOB M THJIPOKCH/IOB) B MpeJiesiaX MajbIX IEPHUOI0B U IJIaBHBIX MOATPYMI C YYETOM
CTPOCHUS UX aTOMOB;

PaCKpBIBaTh CMBICIT TEOPHUH DJICKTPOJUTUUECKON IHCCOLMALNM, 3aKOHa ['ecca u
€ro CIEJICTBHH, 3aKOHA JIEMCTBYIONIMX MAacC, 3aKOHOMEPHOCTEN M3MEHEHUS CKOPOCTHU
XUMHUYECKOW pEaKIHUW, HANpaBJCHHUS CMEIICHUS XUMHYECKOrO PAaBHOBECHS B
3aBUCHMOCTH OT Pa3IMYHbIX (PaKTOPOB;

KIacCU(PUIIUPOBaTh XUMHUYECKHE DJIEMEHThI, HEOPraHMYECKHUEe BEIECTBa,
XUMHUYECKHE peakiuu (10 YKUCIy W COCTAaBY YYaCTBYIOIIMX B PEAKIIUM BEIIECTB, IO
TeIoBoMY 3(pheKTy, 1Mo arperaTHOMY COCTOSTHUIO PEareHTOB, 110 M3MEHECHHIO CTEIICHEH
OKHUCJICHUSI XUMUYECKHX AJIEMEHTOB, 110 0OPAaTUMOCTH, 10 YYACTHUIO KaTaln3aTopa);
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XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOWCTBA  BEIECTB
pPa3IUYHBIX KJIACCOB HEOPraHWYECKUX COCIWHEHUM, MOATBEPKAas HATO OMNHCaHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX
peaxkuuu;

COCTaBJISITh YPAaBHEHMUSI: DJIEKTPOJIUTUUECKON JUCCOLMAIMU KHUCIIOT, IIeJIoYel u
COJICH; TIOJIHBIE U COKpAIlCHHBIC ypaBHEHUS PEAKIUid HOHHOTO OOMEHa; peakIlui,
MOATBEPKAAIONIUX CYIIECTBOBAHWE TEHETHYECKOM CBSA3M MEXAY BeIleCTBaMU
Pa3IMYHBIX KIACCOB;

pacKphIBaTh CYIIHOCTh MPOLIECCOB T'MPOJIM3a COJIEH MOCPEACTBOM COCTABIEHUS
KpPaTKUX HOHHBIX W MOJIEKYJISPHBIX YPaBHEHHUH pPEaKIUil, CYINIHOCTbh OKHCIUTEIIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHS JICKTPOHHOTO OaaHca dTUX
peaxkuuu;

IpeICKa3bIBaTh XapaKTep Cpeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepu30oBaTh (OMUCHIBATH) (PU3MUECKHE M XUMUUYECKUE CBOMCTBAa MPOCTHIX
BeIECTB (KUCIOPO, 030H, rpaduT, anmmas, KpemHuii, 60p, a3ot, pocdop, cepa, xjop,
HATPUH, KaJuii, MarHWi, KaJbIUH, AJFOMUHHM, *KeJIe30, MeAb, LHUHK, cepedpo) u
00pa30BaHHBIX UMHU CJIOKHBIX BEIIECTB, B TOM YMCJIC UX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOJIOPOA, cepoBojopoa, okcuabl yriepona (I, IV), kpemums (IV), a3zora
(I, 1, 1,1V, V) 1 dochopa (111, V), cepur (IV, VI), cepuucras, cepHas, a30THas,
dbocdhopHasi, yrojibHas, KpeMHHEBAsI KUCJIOThI, OKCUJIBI U TUIPOKCUIBI MeTaIoB [A—
HHA-rpynm, amomunust, menu (II), nunka, xenesa (11 u I11));

MOSICHSTh COCTaB, OT/IETBHBIE CIIOCOOBI MOJTYYEHHUS U CBOMCTBA CIIOKHBIX BEIIECTB
(xuciopoicoaepKaliue KUCIoThl XJI0pa, a30TUCTast, OOpHas, YKCYCHAsl KUCIOThI U UX
coiu, ranorenuasl kpemuus (IV) u pochopa (111 u V), okeng u rugpokcus xpoma (111),
NEpMaHraHaT KaJus;

OMUCHIBaTh POJIb BAXXKHEHIIMX HM3Y4Ya€MbIX BEUIECTB B IMPUPOAHBIX IMPOIECCAX,
BJIUSIHUE HA YKUBbIE OPraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACISAX SKOHOMHKH,
UCITIOJIb30BAHUE JJIS CO3JaHUsI COBPEMEHHBIX MAaT€pUAIOB U TEXHOJIOTUI;

IPOBOJIUTh PEAKIHUH, MOITBEPKIAIOIINE KAUYECTBEHHBIM COCTaB pPa3JIMYHbIX
BEILECTB, PACIIO3HABATh OMNBITHBIM ITYTEM COJEPKAIMECS B BOJHBIX PACTBOPAX MOHBI:
xjopun-, opomua-, moauna-, cyibdar-, gocdar-, kapOoHAT-, CHIMKAT-, CYIbPUT-,
Cynb(du-, HUTPAT- U HUTPUT-UOHBI, TUJIPOKCUI-UOHBI, KATUOHBI aMMOHHUS, MarHUf,
KaJIbLIMS, aTIOMHUHMS, Kene3a (2+) u xene3a (3+), menu (2+), HMHKa;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BAXKHEHIINX HM3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT HX
CBOMCTB, BO3MOXHOCTb TPOTEKaHUA XUMHUECKUX TMPEBPAIICHUNA B Pa3IUYHBIX
YCJIOBHUSIX Ha OCHOBE pAaCCMOTPEHHBIX JJIEMEHTOB XHWMHYECKOM KHHETHUKH H
TEPMOJANHAMUKH;

BBIYUCIISITh OTHOCUTENIBHYIO MOJEKYISIPHYIO M MOJISIDHYIO MacChl BEIECTB,
MAaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa N0 (PopMyJie COSAUHEHHUS, MAaCCOBYIO JIOJTIO
BEIllECTBA B pAcCTBOpPE, MOJIBHYIO JOJII0 XMMHYECKOTO JJIEMEHTAa B COCIMHEHUHU,
MOJISIPHYIO KOHLIEHTPAIIMIO BEILIECTBA B PACTBOPE, HAXOAUTH MPOCTEHIy0 (popmyiy
BEILIECTBA IO MACCOBBIM WJIMA MOJIBHBIM JOJISIM 3JIEMEHTOB, MPOBOJAUTH PACUETHI IO
YpPaBHEHUSIM XUMHUYECKUX PEAKIUA C Y4EeTOM HEJOCTaTKa OJHOIO0 M3 PEareHToB,
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NPAaKTHYECKOTO BBIXOAA TPOAYKTa, 3HAUEHHUS TEIUIOBOTO dJ(deKra peaxiu,
OTIPENIETATh COCTaB CMECEH;

coOmroaTe npaBuia 0e3onacHoil paboTel B Ja0OpaTOPUU MPHU UCIOJIB30BAaHUU
XUMHAYECKOHN TIOCYABI M 000PYAOBaHNUs, a TAK)KE MpaBUiIa OOpaICHHsI C BEIIECTBAMH B
COOTBETCTBHH C MHCTPYKIUSIMU BBITIOTHEHHS JIAOOPATOPHBIX OIBITOB M MPAKTUYECKUX
paboT MO MOJYYCHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKUCIOTO
raza) M pEIICHUI0 SKCIEPUMEHTAJIbHBIX 3a7ad IO TeMaM Kypca, MpeICTaBiIsITh
pe3yabTaThl dKCIepUuMeHTa B ()OopMe BBIBOJOB, J0KA3aTENIbCTB, TpaduKOB, TAOIHUI] U
BBISIBIIATH YMITUPUUYECKUE 3aKOHOMEPHOCTH;

PUMEHSTH OCHOBHBIE OTIEPAIIMU MBICTUTEILHON AESATEIFHOCTH (aHAIN3 U CHHTE3,
CpaBHEHHE, O0OOIICHHEe, CHCTEMAaTH3aIUI0, BBIABICHUE TNPUIUHHO-CIICICTBEHHBIX
CBsI3CH) TpU W3YyYCHUH CBONCTB BEIIECTB M XHUMHUYECKUX pEaKIUd, BIAJCTh
€CTeCTBEHHO-HAYYHBIMH  METOJaMu  Mo3HaHus  (HaOirogeHwe,  HM3MeEpeHHue,
MO/JICTHPOBAHKE, YIKCIIEPUMEHT (peabHBIN U MBICICHHBIN ),

NPUMEHSTH MpaBuiia 0€30MacHOr0 OOpaIIeHHsI C BEIIECTBAMH, HCIIOJIb3yEMbIMH B
MOBCETHEBHOW JKM3HM, TpaBHUja TMOBEICHHUA B MEIIX COEpPEeKEHUs 370pPOBbI |
OKpY’KaroIen MpUpoHOM Cpeibl, MOHUMATh Bpe.l (OMacHOCTh) BO3/ICHCTBHUS Ha KUBBIC
OpPTaHM3MBI OTIPEICIICHHBIX BEIIECTB, MOSCHATH HA MPUMEPAX CIIOCOOBI YMEHBIIICHHSI 1
NPeOTBPAIICHHUS NX BPEIHOTO BO3/ICHCTBUS, 3HAUCHUE KUPOB, OCITKOB, YTIEBOIOB JISI
OpraHM3Ma YeJIOBeKa;

UCIIOJIb30BaTh IOJYyYEHHBIE TMpeACTaBiIeHus O cdepax mnpodeccuoHamIbHON
JESITEIbHOCTH, CBSI3AHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJOTUSIMU, KAaK OCHOBY JJIs
npodeccuoHaIbHON OpUEHTALMH U JIJISl OCO3HAHHOTO BBIOOPA XMMHUH KaK MPOGUILHOTO
npeaMeTa Mpu NpoAoJKEHUN 00yUYeHHs Ha YPOBHE CpeHEro o01ero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUYHOW MPOEKTHO-UCCIEAOBATENbCKON JeATEIbHOCTH
XUMHYECKOM M  XHMHKO-DKOJOTUYECKOW HAIMpPaBICHHOCTH, MPUOOPECTH  OIBIT
NPOBEJICHUs YUYEeOHBIX MCCIIEOBAaHUI B YCIOBUSX 0Opa30BaTENbHBIX OpraHU3alN, a
Tak)Ke OpraHu3anuii (IEHTPOB) MTOTOIHUTEIHLHOTO 00pa30BaHus JAETEH.

3.Conep:xanne 00yuyeHust
8 kiace

(1024, 34 B HEAeNIO)
Tema 1. IlepBonavajibHble XUMHUYECKHEe MOHATHS (214.)

MecTo XMMUM Cpeau €CTECTBEHHBIX HayK. V3MeHeHus, mnpoucxomsumue c
BellleCTBAaMU. XUMHUYECKHUM 3JIEMEHT KaK BHJ aToMa. ATOMHO-MOJIEKYJISIpPHAST TEOPHSI.
Mornekyna kak MeJbYaiilias 9acTHIla BEIIeCTBa, O0JAaromias €ro XWMHUYECKUMH
cBoiictBamu. IIpocTeie U cliokHBIE BellecTBa. Maccbl aTOMOB M MOJEKYd. 3aKOH
COXpPaHEHHUSI MacChl BEIIECTB TP XUMHUYECKUX PEAKIIUSX.

JIaGopaTopHBIE OMBITHI:

1.1i3yueHue CBOWCTB BELIECTB.

2.Pa3nenenne cmecu.

3.DOu3NYECKUE ABICHUS U XUMUUYECKHUE PEAKIIUU.
4.03HaKkoMJIeHHE ¢ 00pa3laMy MPOCTHIX U CIOKHBIX BEIIECTB.
5.Peakuus coeAuHEHUS.

6.Pazioxxenune Mmanaxura.
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7.Peakuys 3ameleHus.

8.Peakius oOMeHa

[IpakTnueckue padboOThI

1.IlpaBuna 6e3omacHOCTU MpU pabOTE B XUMHUYECKON Jabopatopuu. 3HAKOMCTBO C
71a60paTOPHBIM 000PYAOBAHUEM.

2.04ucTKa 3arpsI3HEHHON IOBApPEHHOM COJIH.

JleMoHCTpauuu

1.ITpumepsl TEN U BELIECTB.

2.00pas31pbl cMecen.

3.Pa3nenenue cmecen.

4.00bIThl, WUTIOCTPUPYIOIIUE TPU3HAKA M YCJIOBHUS MPOTEKAHUS XUMHUYECKOM
pEaKInu.

5.IIpumepsl BE1ECTB MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUS.

6.00pa3Isl MPOCTHIX U CIIOAKHBIX BEIIECTB.

7.0O1bIThI, TOATBEPXKIAAIONIUE 3aKOH COXPAHEHHUSI MACChI BEILIECTB MPU XUMUUYECKHUX
peakuusx.

8.'openune maruus.

9.BriTecHeHHE MENIU KEJIE30M U3 PAacCTBOpa MEIHOTO KyIopoca.

PacueTHble 3a1aun

1.Bbiuucienne OTHOCUTENBHONU MOJIEKYJIIPHOM Macchl BellecTBa 1o ¢hopmyiie.

2.BprunciaeHue MacCoBOM JJOJIM XUMHUUYECKOTO 3JIEMEHTa B XUMUYECKOM COEIMHEHHH.

KonTpoabnas padora Ne 1.

Tema 2. Kucsiopoa. Bogopoa. PactBopsi (304.)
Kucnopon: pacmpocTpaHeHHOCTh B TpHUPOAE, (PU3MYECKHE U XUMHUYECKUE
CBOICTBA, IOJy4YE€HUE B TaOOPATOPUU U TIPUMEHEHUE.

Oxkcunpl MeTaiioB W HeMetauioB. BanentHocts. CoctaBienue ¢GopMmyn 10
BaJIECHTHOCTU. Bo3ayx-cMech ra3os.

['openne BemecTB Ha BO3AYXE.

Bogopon: pacnpocTpaHeHHOCTh B MpuUpojie, PU3NYECKUe U XUMUYECKHUE CBOWCTBA,
MoJiyyeHue B JlabopaTopuu u npuMeHeHue. [lonstre o psiae akTUBHOCTH METAJLJIOB.

Kucnotet u comu. CocraBnenue (opmyn coseir. Conu, HUCHOIB3yEMbIE B OBITY.
KuciaoTHbBIE OKCUIEBL.

Bona: ¢usudeckue cBoiictBa. Ileperonka kak cmoco0 pasleleHusi CMECei.
[Tony4yeHne TUCTUIIMPOBAHHOM BOABI. KpyroBOpOT BOJBI B PUPO/IE.

PactBopbl. PacTBOpUMOCTH BEIIECTB B BOJIE. 3aBUCUMOCTb PACTBOPHUMOCTH OT
TeMnepaTypbl. MaccoBas 0151 paCTBOPEHHOTO BELIECTBA.

Xumuyeckue cBoMcTBa BOJBL. [lomydyeHne KHCIOT mpu B3aMMOJEUCTBUU OKCUIOB
HeMmeTaioB ¢ Boaou. Ilonstue 00 ocHoBanusax. Ilonmydenuwe mwienoueld npu
B3aHMOJICMCTBUU C BOJOW AKTHBHBIX METAJUIOB WM MX OKCUIOB. lIpeacraBnenue o
KMCJIOTHO-OCHOBHBIX MHAMKATOpax. [lernaparamnus HEpaCTBOPUMBIX OCHOBAHUM.

JIaBopaTopHbI€ OMBITHI

1.ITomydyenune KuCaopoa pa3inoKeHUEM MEPOKCUIA BOIOPOAA.

2.B3anMoeiCcTBUE KUCIOT C METAJUIAMM.

3.IlonyyeHue BogOpO/ia U U3YYEHHUE €r0 CBOMCTB.
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4.BoccTaHOBIICHUE OKCHAA MEJIH BOAOPOIOM.
5.03HaKOMIIEHHE CO CBOMCTBAMM COJITHOM M CEPHOW KUCIIOT.
6.PacTBOpUMOCTBH TBEPABIX BEUIECTB B BOJIE.
7.0O3HaKOMJIEHUE CO CBOMCTBAMU LIEJIOYEH.
8.[erunparamus ruipoKCuIa MEeau.
[IpakTyeckue ONbITHI:
1.ITony4yeHue u cBOMCTBA KACIOPOJA.
2.1IpuroroBneHne pacTBopa ¢ 3aJaHHOW MacCOBOW J10JIE€N PACTBOPEHHOT'O BELIECTBA.
JlemoHcTpanus:
1.Ilony4yeHue kuciopoia, coOupaHue ero B COCYI.
2.I'openue yris, cepsl, hocdopa, xene3a B KUCIOPOJIE.
3.0npeneneHne coctaBa BO31yxa.
4.IlpuemMbl TyLICHUS TUIAMEHH.
5.Ilonyuenne Bogopoaa B anmnaparte Kunra, ropeHre Bogopo/ia Ha BO3AyXe.
6.B3pbIB rpemyuero rasa.
7.BoccTaHOBIEHHE OKCHIAa METAJIJIa BOJIOPOIOM.
8.00pa3iibl KUCIIOT.
9.BzaumoneiictBue okcuaa gpochopa ¢ BoJoi.
10.ITonyueHre AUCTUIITMPOBAHHOM BOJIbI IEPETOHKOM.
11.3aBUCUMOCTH PACTBOPUMOCTH COJIM OT TEMIIEPATYPHI.
12.B3auMoieiicTBHS HaTpUsl C BOJIOM.
13.T"amienue u3BeCTH.

KonTpoabnas pabora Ne 2.

Tema 3 OcHOBHBIE KJIACCHI HEOPTAHNYECKUX coeqnHeHuit (20 4.)
Oxkcuasl: K1accuduKanms, B3auMOJICHCTBUE C BOJOW, KUCIOTaMH M IIEJIOYaMHU.
B3aumopelicTBrue MeXy KUCIOTHBIMUA U OCHOBHBIMU OKCUJIAMHU.

Kucnotsr: knaccudukaius, B3auMOJeHCTBUE ¢ METaJNIaMH, OCHOBHBIMH OKCHJIaAMH,
OCHOBAHUSIMM U COJISIMH. Peakius HedTpau3ann.

YcnoBus, Mpy KOTOPBIX MPOTEKAOT PeakIuu oOMeHa.

OcHoBaHus: K1acCU(UKAINS, B3aUMOJICHCTBHUE MIEI0UCH C KUCIOTHBIMU OKCHIaMH,
KUCJIOTaMU U COJIAMHU. PasjokeHue HepacTBOPUMBIX B BOJIE OCHOBAaHUW TIpHU
HarpeBaHUMU.

Comnu: peakiiuu ¢ KUCJIOTaMH, IIeJI0YaMHu U JIPYTUMHU COJISIMHU.

['eneTnueckas CBsA3b MEXK1y OCHOBHBIMH KJIACCAMU HEOPTAaHUYECKUX COCTMHCHUMU.

JIaGopaTopHbI€ OMBITHI:

1.O3HakomIIeHUE ¢ 00pa3aMu OKCHIIOB.

2.Peakuyst HeUTpaIu3aluu.

3.B3anMo1eicCTBME€ OCHOBHBIX OKCUIOB C KUCIIOTAMMU.

4.Peakuus o0OMEHa B BOJIHBIX PacTBOpax.

[IpakTrueckue pabOTHI:

1.IlonyyeHne MeHOrO Kynopoca.

2.0KcnepUMEHTalIbHOE  pemieHne 3amgady  no Teme  «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCTMHECHUI.

JlemoHcTpanys:
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1. Hetpanmszanus KUCIOTHI IETOYBIO.
2.XMMHYECKHUE CBOMCTBA PACTBOPOB KUCIIOT, COJIEH, IIETOYEH.
KounTpouabnas padora Ne 3.

Tema 4. Ilepuoguyeckuii 3akoH u Ilepuoguyeckas cucreMa XMMHUYECKHX
sjemenToB /[.U.MenpaeseeBa. Crpoenue aroma. Xumu4ieckasi cBsisb. CTpoenne
BelIeCTB B TBEPAOM, "KMJIKOM M ra3000pa3Hom cocrosinuu (31 4.).

[lepBble TOMBITKK KJIacCUPUKAIUK XUMHUYECKHX 3yeMeHTOB. CemeilicTBa
XUMUYECKUX JJIEMEHTOB CO CXOJAHBIMH CBOMCTBaMH. AMQOTEpHBIC OKCUIBI HU
runpokcuabl. Ilepmomnueckuii 3axkoH u llepuomnueckas cucremMa XUMHYECKUX
anemenToB JI.M.MenneneeBa. Ctpykrypa Ilepuonndeckoid CUCTEMbl XUMHUYECKUX
AJIEMEHTOB: Majible W OOJIBIIIME TMEPUOJbI, TPYMIbI, MOATYIIbI. XapaKTepUCTHKA
XUMHYECKOr0 3JIEMEHTA IO €ro mnojoxeHuw B llepuognueckoint cucreme. HayuHbiit
noasur MenpaeneeBa. IlpeackazaHue CBOMCTB €HI€ HE OTKPBITBIX 3JIEMEHTOB.
[InanerapHas Mozenb CTpoeHUst atoma. ATomHoe sApo. M3oronbl. [lopsankoBeiii HOMep
XUMHUYECKOTO DJJIeMeHTa -3apsan sapa ero aroma. CoBpeMeHHas (QopMyIHpOBKa
ITepuonnueckoro 3akoHa. IlpencrtaBnenue o sAepHbIX peakuusix. CTtpoeHue
AJIEKTPOHHBIX O000JIOYEK AaTOMOB XHMUUYECKHUX JJIEMEHTOB IEPBBIX TPEX MEPHOJIOB.
XapakTepucTuka XUMHYECKUX 3JeMEHTOB 1-20 Ha OCHOBAaHMM HX TOJIOKEHHUSA B
[lepuonnyeckoid cuctemMe MW CTPOEHHUST aTOMOB. MeTamiasl W HEMETaulbl B
[lepuoanueckoii cucteme. DNEKTPOOTPULIATENBHOCTh. KOBalIeHTHAs CBSA3b: MEXAHU3MBbI
oOpa3oBaHus, NOJSIipHAsl U HEMoJiApHas CBsi3b. CBOMCTBA KOBaJIEHTHOH cBsi3u. MoHHas
cBa3b. Koopaunannonnoe uucino. Crenenb okucieHus. CTpoeHue TBEPbIX BEIIECTB.
Kpucramnmuueckue u amopdHbie BemiecTBa. ATOMHBIC, MOJIEKYJISpPHbIE M HOHHBIE
BellecTtBa Kparkue cBeleHUsI O CTPOCHUU U CBOMCTBAX XUIKOCTEM M ra3oB. JKuakue
KPUCTAJLIBL.

JlaGopaTopHBIE OIIBITHI.

1.Ilonyyenue amdpoTepHOTro rUIPOKCH A U U3YUYEHHUE €T0 CBOMCTB.

2.Bosronka #ona.

JlemoHcTpanus:

1.006pa31ibl MEIOYHBIX METAIIJIOB U TAJIOTEHOB.

2.1lonyyeHue OKCHJIOB HEKOTOPBIX XMMHYECKHX 3JIEMEHTOB TPETHEro MEPHO/a W3
IIPOCTHIX BEILIECTB, PACTBOPEHUE UX B BOJE U UCIBITAHUE PACTBOPOB MHINKATOPAMHM.

3.Mojienu KpUCTAINTIMYECKUX PEIIETOK HOHHBIX U KOBAJICHTHBIX COEMHEHU.

HNToroBasi KOHTpPOIBLHAN padoTa.

Conep:xkanmne TeM yueOHOro npeaMera XuMus
9 kiaacc

(1024, 34y B HeeN10)
Tema 1. Crexuomerpus. KosinuecTBeHHbIe OTHOIIEHUSA B Xumuu (16 vac)
PacueTs mo xumMudeckuM GopMynaM — HaXO0KJIEHWE MAaCCOBOW JOJHU dJIEMEHTA B
coenuHeHuu. BoeiBoa hopmynibl coequHeHus. Moab — eIMHHIIA KOJIMYeCTBa BEIIECTBRA.
3akoH ABoraapo. MousipHblii 00beM HAEaTBHOTO ra3za. AOcCoNoTHas U
OTHOCHUTEJIbHAS INIOTHOCTH T'a30B.
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PacueTsl o ypaBHEeHUsIM peakuuil. Beiuncienne maccel, 00beMa WM KOJUYeCTBa
BEIECTBA [0 H3BECTHOM Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJHOIO H3
pEeareHToB Wik NpOAYKTOB. PacueTbl 0ObEMHBIX OTHOLIEHUH Ta30B B PEAKLIHSIX.

PacyeTsl 110 ypaBHEHMAM peaklUi B Clly4yae, KOrJa OJHO U3 BEIIECTB HaXOAUTCS B
HEIOoCTaTKe. BpruncieHrue Macchl OAHOTO U3 MPOIYKTOB PEAKLUU 110 MACCE UCXOIHOIO
BEILECTBA, CONEPIKALIErO ONPEAEICHHYIO OO IPUMECEH.

Beixon xumuueckoi peakuuu. OnpenesieHue BbIX0Aa.

Lemoncmpayuonnvie oneimoel. 110ka3 HEKOTOPBIX COEOUHEHHUN KOJIMYECTBOM
BemecTBa 1 Mok, JleMoHcTpalus MoJIIpHOTO 00beMa UealbHOro rasa.
Koumponvnaa paboma Ne 1.

Tema 2. Xumnueckasi peakuus (27 yac)

Teopust 2NEKTPOIUTUYECKON OUCCOLUMALMHU. DNEKTPOJIMTHI U HEIJEKTPOIMUTHI.
Jluccoumanust KUCIOT, cojiel u ocHOBaHM M. CUIIbHBIE U clla0bie 3JIEKTPONIUTH. CTeNeHb
nucconmanuu. MoH runmpokconus. JOHOpPHO-akIENTOPHBI MeXaHW3M O0pa30BaHUS
KOBAJICHTHOM CBSI3M. Peakiimu nOHHOTO 0OMEHA U YCIOBHS UX IIPOTEKAHUS.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakund. CreneHb okucieHus. IIporeccel
OKHUCJIeHHsI-BoccTaHOBNeHUs. (CocTaBieHue dIeKTpOHHOro Oamanca. TunuuHbie
OKUCJIUTEU U BOCCTAaHOBUTENU. [IpyHUIMN NEMCTBUSI XUMUYECKUX MCTOUYHUKOB TOKA.
DIIEKTPOIIU3.

TennoBoit 3¢ dext xumuueckoil peakuuu. [loHSATHE O CKOPOCTH XUMHYECKOU
peakiuu. KaranuszaTopsl.

Knaccudukanuss XuMUYeCKUX peakiii MO pa3jiudHbIM MPU3HAKAM: U3MEHEHHUIO
CTENEHU OKUCJIEHUSI XUMUUYECKUX IJIEMEHTOB, MOTJIONIEHUIO WIHN BBIACICHUIO SHEPTUU,
HAJIUYUIO WM OTCYTCTBUIO KaTaanu3aTopa.

Llemoncmpayuonnsie onvimul. DIEKTPOINPOBOIHOCTH BOJbBI U BOAHBIX PACTBOPOB
pa3lIMYHBIX COEIUHEHUH. Pa3ioxkeHune auxpomara aMMOHHUA. DK30TEPMHUYECKUE H
OSHAOTEPMHUYECKHE peakiuu. BrnusHue pasnuyHbix (aKTOpoB (TeMIeparypa,
KOHLIEHTpAalLMs, CTENEHb W3MEIbYEHUs TBEPAOrO BEHIECTBA) HA  CKOPOCTh
B3aMOJEHUCTBHS [IMHKA C COJISTHOM KHUCJIOTOM.

JlabopamopHvie oneimei.  [lpoBeneHne peakmuwii oOMeHAa B pacTBOpax
ANEKTPOIUTOB. OmpeeNeHne KUCIOTHOCTH CPellbl pacTBOPOB PA3IMYHBIX BEUIECTB.
Karanutnueckoe pas3noxkeHue nepoKCcu1a BOAOPOA.

Ilpaxmuueckaa paboma Ne | «IKCTepUMEHTAIILHOE PEIICHHUE 3a7ad 10 TEME
«INEKTPONUTHYECKAS TUCCOLINAIUS.

KontpoabHas padora Ne 2.

Tema 3. Xumus HemeTas10B (32 yac)

OnemeHThI-HeMeTasIbl. OCOOEHHOCTH JIEKTPOHHOT'O CTPOEHUSI, OOIIIME CBOMCTRA.

I"anorensr — anemenTsl riaBHoM noarpynnsl VII rpynmel. OO1ast xapakTepucTuka
noarpynmnel. Bo3mokHble cTenmeHu okuciaeHus. OcoOeHHocTH ¢Topa. XJop, €ro
pPacrpoOCTpaHEHHOCTh B MPUPOJE, MOTydYeHUE, PU3NUECKUEe U XMMHUYECKHUE CBOMCTBA,
npuMeHeHne. XaopoBoaopoa. CoisiHasg KucioTa U ee conu. KauectBeHHas peakuus Ha
xJiopu-uoH. Onpenenenue noaa kpaxmainom. [Iopsaok BEITECHEHUST OJTHOTO TaJIOTeHA
IPYTUM U3 PACTBOPOB rajJOT€HUOB.
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Cepa, ee HaxOXJIE€HHE B MPHUPOJE, ALIOTPOIHUs, (DU3NUYECKUE U XUMHUUYECKHE
ceoiictBa. CepoBogopoa. Cynwsdunbl. Cepuuctoii raz. Oxcun cepbl (VI) (cepnbiit
aHTUAPUI) U cepHas KuciaoTa. OKUCIUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM
KUCIOTHI. [losyueHne u npuMeHeHrne CepHO KUCIOTHI (0€3 TEXHOJIOTUYECKON CXEMBbI).
KauecTBeHHast peakiys Ha Cyab(aT-uoH.

A30T, €ero Hax0XJAEHUE B MPUPOJIE, BAJIECHTHBIE BO3MOKHOCTH aToMa a30Ta. A30T
Kak nmpoctoe BemecTBo. Dusznueckue W XUMUYECKHME CBOMCTBA, MOJy4YECHUE,
npumeHenue. [IpoOnema cBs3bIBaHUS aTMocdepHoro azorta. lIpeacraBienue o
MUHEPAJIbHBIX yI0OPEHUSX.

AmMmuak. CTpoeHrue MOJIEKYIbl, GU3UUECKHE U XUMUYECKUE CBOWCTBA, MOJYyUYCHHE
(6e3 TexHonornyeckoi cxemol) u npuMmeHeHue. Conu ammonusi. KauecTBeHHas peakiius
Ha UOH AMMOHHSI.

Oxcunpl azota. AszoTHas kuciota. llomydenwe, ¢uznueckue M XUMHUYECKHE
CBOWCTBA, peakuus c MetauiamMu. IIpuMeHeHne a30THOW KUCIOThl. HwuTpaTsl.
Kpyrosopor a3ora.

®docdop. benwiit hochop. Tonyuenue u npumenenue kpacHoro dochopa. Okcua
docdopa (V) (pochopuslii anruapum) u pochopHast KUCIOTA.

Anma3s u rpaduT — ajIOTPOIHbIE MOAU(UKAIIMY yriiepoaa. AncopOuus. Y rapHblii
ra3, e€ro CBOMCTBa W (DU3MOJOTUYECKOE ACHCTBUE HA OpPraHU3M. YTJIEKHCIBIN Tas,
yroyibHasi kuciota u ee conu. Kpyrosopot yriepozaa. [lapHukoBeiii addext u ero
MOCJIEICTBUSI.

Kpemunii. Okcupn kpemuusa (IV), kpemHueBas KucioTta W cuiaukatbl. CTEKIIO.
Kepamuxka. Llement u 6eron. Ctekio — npumep aMoppHOro MaTepuarna.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpelibl OKCUIIAMH CEPBI U a30Ta.

Jlemoncmpayuonnvie onvimul. [1oilydeHue xjaopa U U3y4eHHUE CBOMCTB XJIOPHOM
BoAbl. KauecTBeHHAs peakuys Ha XJIOPUI-UOHBI. Peakius coeJuHEHUs CEPBI U KEe3a.
JletficTBre KOHIIGHTPUPOBAHHOW CEpHOM KHMCJIOTHI HAa MeIb U caxapo3y. OOyriuBaHue
JYYUHKH KOHLIEHTPUPOBAHHOU cepHOM KuciioToil. ['openne cepoBogopoaa. OcaxnaeHue
cynbdunoB metamoB. I[lomyuenue cepHucroro rasza. KaudecTBeHHas peakuus Ha
CEepHUCTHIM Tra3. PacTBopeHHe ammuaka B Boje. AMMuauHblli (poHTan. IlomydeHue
aMMHaKa U3 XJIOpHJa AaMMOHHMSI M €ro B3auMOJAECHUCTBHE C XJIOPOBOJIOPOJIOM.
BiaumoneiictBue mean ¢ pa30aBlIeHHON M KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTOM.
B3anmopeiicteue dochopHoro anruapuaa ¢ Bojoul. Iloriomenne akTHBUPOBAHHBIM
yIJIEM Ta30B U BEIIECTB, PACTBOPEHHBIX B BOJI€. 3HAKOMCTBO C KPHUCTALUIMYECKUMH
pemeTkamu rpaduTa u anmasa.

Jlabopamopnvie onvimei. VI3ydeHne CBONCTB COJSHOW KUCIOTBHL. 3HAKOMCTBO C
oOpasmamu cephl U CyiIbGuI0B MeTaT0B. KauecTBeHHas peakius Ha CEPHYIO KUCIOTY
u ee comu. Pacno3naBanue cynbpuToB. Paznmoskenue xmopuma ammonwus. CBoicTBa
oprodocopHOii KHCIOTHI W €€ cojield. 3HAKOMCTBO C oOpaslaMu MHHEPaIbHBIX
ynoopennii. O3HaKOMJICHHE CO CBOWCTBaMH KapOOHAaTOB U THIPOKapOOHATOB.
KauectBenHast peakuusi Ha kapOoHaT-uoH. CBOWMCTBA KPEMHHUEBOM KHUCIOTHI M
pacTBOpoB cuiukaToB.  O3HaKkOMJIEHHME C OOpa3liaMu MPUPOJHBIX CHJIMKATOB,
CTPOUTENbHBIX MaTepUaiOB, MEJIOM, H3BECTHSIKOM, MpPaMOpOM, KBaplieMm, TJIMHOW,
MOJIEBBIM IIIIATOM.
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Ilpakmuueckue pabomoer. No 2 «IKCIEpUMEHTANIbHOE PEIICHHE 3a7a4 M0 TeMe
«Hemeranns, Ne 3 «Ilomyyenne ammuaka u onsITel ¢ HUM», Ne 4 «Ilonydyenue okcuaa
yriepoaa (IV) u usydenue ero cBoiicTB. Pacno3sHaBanue kapOOHATOBY.

Kountposabnas padora Ne 3.

Tema 4. Xumus metasioB (14 yac)

ITonoxenne MmerawioB B llepuoanyeckon cucremMe XUMUYECKUX 3iieMeHTOB [[.1.
MenneneeBa. CTpoeHue aToMoB MeTailioB. [loHsiTHE 0 MeTauTnueckoit cBsa3u. Oo1ue
cBoiicTBa MeTaiioB. CriocoObl mosydeHust MetayioB. [lonstue o meramtypruu. Psi
HaNpsHKEHUA METauloB. BhITeCHEHME OAHOTO MeTaljia JPYyrMM U3 pacTBOpa COJM.
3HaYeHHUE METAIIJIOB B HAPOJHOM XO3SICTBE.

[Mlemounsie meTayuibl. OOmIas xapakTepucTuka mnoarpynmnbl. Hartpuii, ero
dbu3nUeckue CBOMCTBA, B3aUMOJICUCTBUE C HEMETAUIAMH U BOJOU. XJIOpUJT HATPUS —
noBapeHHas cojib. KapOboHat u ruapokapOOHAT HATpUsl, UX MPUMEHEHUE U CBONCTBA.
OkpanmBaHue IJIaMEHU COJIIMU HATPUSL.

Kampiuii — mpencraBuTeslb  CEMEMCTBA  IIEJIIOYHO3EMEBHBIX  METAJIOB.
®du3nyecKue CBOWMCTBA, B3aMMOJCHCTBUE C HeMeTauiaMu U Bojou. CoenuHeHus
kaiblua. Mpamop. T'mnc. U3Bectb. CtpoutenbHble Marepuanbl. OkpaliuBaHue
MJIAMEHU COJISIMU KaJIbIIUSL.

Amomunuii. ®u3nyeckre U XUMMUYECKHE CBOMCTBa, MpuMeHeHne. AMGOTEPHOCTh
OKCHJIa U TUAPOKCUIA aTtOMUHUS. JlypaatOMUH KaKk OCHOBA COBPEMEHHOW aBUALUU.

Kenezo. Ouznyeckne U XMMHUUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KHCIOPOIOM,
kuciotamu, xjaopom). Coenunenus xenesa (I1) u xxenesa (I11). KauecTBennas peakims
Ha woH xene3a (II1). Uyryn u cramp — BakKHEHIIIME CIUIABBI kKeje3a. 3aKajeHHas U
OTIyIIEHHas cTanb. Koppo3us xenesa.

Ilemoncmpayuonnvie onvimwvi. B3anMOJIENCTBUE HATPUS W KaJblUid C BOJOM.
l'openne HaTpust B xyope. OKpalllMUBaHWE IUIAMEHU COJSIMH HATpUSl U KaJbLUA.
B3aumoneinictBue  aiMtOMHHMSA € BOJOM, pacTBOpAaMU KHUCIOT H  IIEJIOYEH.
BoccranoBnenue okcupa kene3a (III) amomunumem. «CaTypHOBO — J€pEBO»
(B3auMozeiiCTBUE IIMHKA C pacTBOPOM HHTpara CBUHIA). lloilyyeHue »kene3HOro
KyIopoca pacTBOPEHHUEM KeJie3a B cepHOM Kuciore. OKUCIEHHUE TUIPOKCUIA Kee3a
(IT) na Bo3nyxe. Koppo3sus xenesa.

JlabopamopHule onvimwl. 3HAKOMCTBO ¢ 00pa3IlaMy METaJUIOB U CIIaBOB (paboTa
C KoJulekuusimMu). PacTBopeHune MarHusi, *ejie3a U I[UHKa B COJITHOW KHUCJIOTE.
BriTecHeHue 0IHOr0 MeTailla APYruM U3 pacTtBopa coyid. OcaxkIeHHe U pacTBOPEHUE
ruapokcuaa amomunus. Onpenenenue coeauHenuil xenesa (III) B pactBope mpu
MTOMOIIIM POJAHU/IA KaJIHSI.

Ilpaxmuueckaa paboma Ne 5 «IKCHEepUMEHTAIFHOE PEIICHHUE 3a7ad MO0 TEME
«MeTtannby.

Tema 5. O0001IeHNe cBeleHUIT 00 3J1eMEeHTaX U HeOPraHu4YeCKMX BellecTBax
(4 gac.)
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MPOCTHIX BEUIECTB B IJIaBHBIX
MOATPYNINAX U B MaJlbIX MepuoAax. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB CIIOKHBIX
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COCI[I/IHCHI/Iﬁ 9JICMCHTOB — BBICHIMX OKCHAOB W T'MAPOKCHUIOB, JICTYYUX BOJOPOJIHBIX

COE€TMHEHUN.
Jlemoncmpayuonnvie  onvimeol.

HEMETAJJIOB 2-TO U 3-T0 NEPUOJIOB.

Tema 6. HauanbHble cBeleHHsI 00 OpraHuvdecKuX coeuHeHusx (9 yac.)

O6pa3ubl

Knaccuduxanus u cTpoeHre OpraHM4eCcKrUX BeIeCTB. Y TJIEBOIOPO/IbI.

Kucnopoaconepxaiiue opraHn4eckue CoOeTMHEHHUS.

HNrorosasi koHTpobHAsA padora B popmarte OI'D 3a Kypc OCHOBHOM

IIKOJbI.
4.TemaTnuyeckoe IJIaHUPOBaHMe MO XUMHH § KJ1acc
Ne HaumenoBanue VYuebnnl | Kontponbn | [Ipaktuueckas
pasaen pa3aenoB U TeEM e bI€ 4acTh
a ¥ TeM 4achl paboThI
1. [lepBoHauanbHbIE 214 1 2
XUMHUYECKUE TOHSATUS
2. Kucnopon. 30u. 1 2
Bopopona. PactBopsl
3 OCHOBHBIE KJIACCHI 20 4. 1 1
HEOPraHUYECKUX
COEMHEHUN

IMPOCTBIX BCHICCTB-MCTAIJIOB U
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[Tepnonnueckui
3aKOH U
[Tepnonnueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB
J.M.Menneneena.
Ctpoenue aroma.
XUMHYECKas CBS3b.
CtpoeHue BelecTB B
TBEPJIOM, KUIKOM U
razoo0pa3zHom
COCTOSIHHH.

31 4.

HTto
o

4

105

TemaTuueckoe IJIAHUPOBAHHUE IO XUMHH 9 kaacc

Ne
pasnen
a ¥y TEM

Haumenosanue
pas3aesoB U TeM

VYuebu
ple
4yacel

KoHTponbHbI
e
paboThI

[IpakTruecka
A
4acTh

1

Crexuomerpus.
KonuuectBennbie
OTHOIICHUS B XUMHH

16

1

XUMHAUYECKas
peaxuus

27

HemeTamiel

32

MeTtanisl

14

O0o0menue
CBeIIeHUI 00
DJIEMEHTaX U
HEOPraHUYECKUX
BEIECTBAX

HaugannHblie
CcBezieHus 00
OPTraHUYECKUX
COEIMHEHHUIX

3aKIIr0ueHUE
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HUrtoro p 102 4 5

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

YMK «Xumus. 8 ximacey

l. Xumus. 8 kmacc. YueOnuk (aBropel B. B. Epemun, H. E. Ky3smenko, A. A.

Hposnos, B. B. JIyaun u ap.). 272 c.

2. Pabouas Terpanp. 8 kimacc (aBropsl B. B. Epemun, A. A. JIpo3nos,
[Mumapesa). 176 c.

YMK «Xumus. 9 xknace»

1. Xumus. 9 knacc. YueOnuk (aBropel B. B. Epemun, H. E. Ky3pMmenko,
Hpo3nos, B. B. JIyaun). 256 c.

2. Pabouas Terpanb. 9 wmacc (aBropsl B. B. Epemun, A. A. JIpo3nos,
[Mumapesa). 176 c.

I.

A.
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METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. IIporpamma kypca xuMuu ajis 8-9 ki1accoB 0011e00pa30BaTEIBHBIX YUPEIKICHUM
(aBTopsl B. B. Epemun, H. E. Ky3smenko,B. B. Jlynun u ap.). 64 c.

2. Metonuueckoe nocobue k yueOHukam B. B. Epemuna, H. E. Ky3bpmenko, A. A.
Hpo3nosa u apyrux «Xumus». 89 knacc - A. A. JIpo3nos

3. Epemun B. B., Ky3smenko H.E., JIpo3nos, A. A. Jlynun B. B. Ilporpamma.
TemaTtnueckoe W MOYpPOYHOE IUIAHMPOBAHUE C METOJWYECKUMHM PEKOMEHAALUSMH.
Xumus. 8 knace. — M.: «KOHUKC 21 Bex» 2020r.

4. Epemun B.B., lIpo3noB A.A. «Xumus. 9 kinacc. KoHTposibHBIE U TPOBEPOYHBIE
pabots». M.: IIpoda, 2020.

5. Epemun B.B., lIpo3noB A.A., Kepumon 3.10. «Xumus. 9 knacc. Meronuueckoe
nocobue». M.: IIpoda, 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

http://www.mon.gov.ru MuarcTepcTBO 00pa3oBaHUs M HAYKH

http://www.fipi.ru ITopran ®UIIN — denepaibHblii HHCTUTYT IIEAarOTHYECKHX
U3MEPEHUM

http://www.ege.edu.ru ITopran EI'D (undopmarnmonnoit mogaepxku EI'D)

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe oOpazoBaHHE»

https://chem-oge.sdamgia.ru/ TToaroroska k OI'D

https://lesson.edu.ru/catalog Bubmuorexa IIOK
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	2. ​Методическое пособие к учебникам В. В. Еремина, Н. Е. Кузьменко, А. А. Дроздова и других «Химия». 8–9 класс - А. А. Дроздов
	3. Еремин В. В., Кузъменко Н.Е., Дроздов, А. А. Лунин В. В. Программа. Тематическое и поурочное планирование с методическими рекомендациями. Химия. 8 класс. — М.: «ОНИКС 21 век» 2020г.
	4. Еремин В.В., Дроздов А.А. «Химия. 9 класс. Контрольные и проверочные работы». М.: Дрофа, 2020.
	5. Еремин В.В., Дроздов А.А., Керимов Э.Ю. «Химия. 9 класс. Методическое пособие». М.: Дрофа, 2020.

