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PaGouasi mporpamMMa OIpefie/isieT COfepskaHue XMMMUUYECKOH MOATOTOBKM YUAIIMXCS B
MBOY COIII N°25 r.VibsHOBCKa M COCTaBjeHa Ha OCHOBE IIPUMMEPHOM M aBTOPCKON
nporpammbel M.H.AdanacweBoii miia yuebunkos I'.E.Pynsutuca, ®@.I'.denpamana. 10-11 kaacchbl
M.: IIpocsemienne», 2019 r. ¢ yuetom @enepaabHOi paboyeit TporpaMmbl.

VYueGHbIt mpenmer usyuaercs B 11 kiacce, paccumtaH Ha 34 yaca (lu B Hemeso).
ba3oBpiM yueOHBIM IMOCOOMEM IjIs1 M3yueHus IpeaMera sBasieTcss yuyeOHMK 11 kmacca pjist
ob1ieob6paszoBarenbHbIx yupexxaenuii Pyasutuc I'. E., @enpaman @. I'. «Xumns. 11 kmace.» -
M.: ITpocsemienne, 20119r;

Pabouass mporpamMma obecrieunMBaeT JOCTVIKEHME TUIAHMPYEMBIX Pe3YJIbTAaTOB OCBOEHMS
OCHOBHOJ 00pa30BaTeIbHON IPOrPaMMbl OCHOBHOI'O ODIIEro 06pa3soBaHMs.

TemaTnueckoe IJIAHMPOBAHME COCTABJIEHO B COOTBETCTBMM C 0a30BbIM yueOHMKOM 11
KyIacca. ABTOpCKasi mporpaMma yruioTHeHa Ha 1 vac.

IlaHHbIe M3MEHEHMs aBTOPCKOM IPOrpaMMbl ObLIM OCYIECTBJIEHBI B COOTBETCTBUM C
Y4YeOHBIM TIJITAHOM IIIKOJIbI, B KOTOPOM Ha u3yueHuu xumuu B 11 kimacce BoimesseTcs 1 yac B
Henmemo (34 4. B y4. ropn).

Kypc «Xumusi» mMmeeT KOMIUIEKCHBIM XapaKTep, BK/IIOYAaeT OCHOBBI OOIIEl, HeOpraHN4eCKOu
xyuvy. ['J1aBHOM mpeen SIBJISeTCsl Cco3maHue 6a3oBOro KOMILJIEKCA OMOPHBIX 3HAHMM IO XUMMUMA,
BbIPaKEHHBIX B (hOpMe, COOTBETCTBYIOIIEN BO3PACTY YUAILMXCS.

Benyiiast posib B pacKpbITHM CofiepsKaHus Kypca Xxumum 11 Kiacca mpyuHaaIeskuT
3JIEKTPOHHOV TEOPUU, TIEPUOANYECKOMY 3aKOHY U CUCTEME XMMMUUECKUX JIEMEHTOB KaK
HauboJIee OOIIMM HayYHBIM OCHOBaM XMMUM. B maHHOM Kypce CCTeMaTU3UPYIOTCS,
00600111at0TCST U YITYOJISTIOTCST 3HAHMSI O paHee U3YYeHHbIX TeOPUSIX M 3aKOHAX XUMUYECKOM
HayKy, XMMUUYECKUX Tpolieccax 1 mpousBoacTtBax. ComepikaHue 3TUX pasiesioB XUMUN
PacKpbIBAETCS BO B3aMMOCBSI3Y OPTaHMUECKUX ¥ HEOPTaHMUECKMX BEIeCTB.

IlaHHas mporpamMma mpeaycMaTpuBaeT GOpMUPOBaHME Y yUaIMXCS 0OIeyYeOHbIX YMEHUI U
HAaBBIKOB, YHMBEPCAIbHBIX CITOCOOOB AESTETbHOCTY M KITFOUEBbIX KOMITETEHIIVIA.
IlaHHBIN KypC HaMpaBJieH Ha:

® OCBOEHMEe 3HAHUI O XMMUYECKOI COCTABJISIIOIIEN eCTeCTBEHHO-HAYyYHOM KapTUHBI MUPa;

® OBJIa[ieHME YMEHUSIMM PUMEHSITh TIOJyUYeHHbIEe 3HAHMS [IJIT OO'bSICHEHUST Pa3HOOOPa3HbIX
SIBJIEHUI OKPY3KaIOILIEro MMUpa;

® pasBUTHMeE MMO3HABATEIbHBIX MHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEN B IIPOIIecce
CaMOCTOSTEJIbHOI'O HpMO6p€T€HI/I$[ XMMHUNYECKUX 3H3.HI/II‘/JI C UCITOJIb30OBaHMEM pPa3/IMYHbIX
MCTOYHMKOB MHMOpMaIu;

L BOCIITaHNE Y6E)KJ1€HHOCTI/I B HOBI/ITI/IBHOI‘/JI PO/ XMMUN B 3 KM3HU COBPEMEHHOI'O
OOIIIeCTBa;

® TIpUMeHeHMe TOJTyYeHHbIX 3HAaHMIA M YMEHUN /1J1s1 6€3011aCHOTO MCITOIb30BaHMs BEIIIECTB
M MaTepuayioB B ObITY U Ha MTPOU3BOACTBE, IJIS IPEAYTPEKAEHNS SIBJIEHMI, HAHOCSIIINX
BpeJ, 3M0POBbIO UesIOBEKA 1 OKPYIKAIOIIEN cpefe.

[Temarornueckas 1e1eco06pasHOCTb UCIOJIb30BaHNSI aBTOPCKOM ITPOrpaMMBbl TTOT,
pykoBoactBoM M.H.AdaHacbeBoi 3aK/II0Ya€TCS B TOM, UTO B paMKaX U3YUYEHUs] XMMUU €CThb
BO3MOXXHOCTb CO3[1aTh YCJIOBUS AJ1s1 DOPMMUPOBAHMS KJIIOUEBbIX KoMIieTeH1mit. [Iporpamma
obecreunBaeT COBpeMeHHOe KaueCTBO 0Opa3oBaHMs 10 XMMUY HAa OCHOBE YCBOEHMSI
006s13aTeIbHOr0 MMHMMYMa cofiepykaHusi 0Opa3oBaTeIbHOM IMPOrpaMMbl CpefHero (MOJTHOTO)
006I111ero 06pa3’oBaHMsI.

ITINIAHUPYEMDBIE PE3VYJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPEJHETI'O OBLIEI'O OBPA3OBAHUSA



JIMYHOCTHBIE PE3VJIbTATbBI

®I'OC COO vycraHaBiMBaeT TpeOOBaHMSI K pe3yJibTaTaM OCBOEHMSI OOYYarOLIMMMUCS
MporpamMm CpegHero o6Iiero o6pasoBaHus (JIMYHOCTHBIM, METANPeIMETHBIM M TMPEIMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOV /Jis pa3spaboTKM IJIAHMPYEMbIX pe3yJIbTaTOB OCBOEHUS
Mporpamm CpeJHero o611ero o6pa3oBaHMsl SIBJSIETCSI CUCTEMHO-IeSITEIbHOCTHBIN TOIXO]I.

B cooTBeTcTBMM C CHUCTEMHO-IESITeJIbHOCTHBIM IOAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3y/JIbTaTOB OCBOEHMSI TmpeaMera «XWMUSI» Ha YpOBHE CpemHero ob61iero o6pa3oBaHMS
BbIZIeJIEHbI CJIEIYIOLIME COCTABJISIIOLINE:

OCO3HaHME OOYYaAIOIMIMMMUCS POCCUICKOM TPasKIAHCKOM MAEHTUYHOCTM — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU U CaMOOTIpeie/IeHNIO;

HaJIM4yie MOTUBAIY K OOYUYEHUIO;

1[eJIeHaITpaBJIeHHOe Pa3sBUTHE BHYTPEHHMX YOEXKIEHMI JUYHOCTM Ha OCHOBE KJTIOUEBBIX
IIEHHOCTEN ¥ MCTOPUYECKUX TPaguULIMiA 6a30BO HAYKU XVMUM;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOIIMXCSI PYKOBOACTBOBATHCSI B CBOEN [eATETbHOCTU
[IEHHOCTHO-CMbBICJIOBBIMY ~ YCTAHOBKAM¥, TMPUCYIIMMM LIEJIOCTHOM CUCTEME XUMMUYECKOTO
06pa3oBaHms;

HaJIMuMe IPABOCO3HAHMSI SKOJIOTMUYECKON KYJIbTYPbl M CIIOCOOHOCTM CTaBUTh ILEIN U
CTPOUTD >KM3HEHHbIE TIJIaHbI.

JIMYHOCTHBIE pe3y/bTaThl OCBOEHMSI IpeamMera «XMMMS» JOCTUTAIOTCI B eIMHCTBE
y4eOHOM ¥ BOCIUTATEJIbHOV [ESITEJIbHOCTM B COOTBETCTBUM C TyMaHUCTUYECKUMM,
COLIMOKYJIbTYPHBIMM, TyXOBHO-HPAaBCTBEHHbIMM II€EHHOCTIMM ¥ UAeaJaMi POCCUIICKOTO
IPAKIAHCKOTO OOIIEeCTBa, IPUHSTBIMM B OOIIECTBE HOPMaMy M IIpaBWIaMU IOBEIEHNS,
CIOCOOCTBYIOLIMMM TPOLIeCCaM CaMOIO3HaHMsI, CAMOPa3BUTHS M HPABCTBEHHOT'O CTaHOBJIEHMS
JIMYHOCTM OOYYaIOILIMXCSI.

JIMYHOCTHBIE pe3y/bTaThl OCBOEHMS TpeaMeTa « XMMHUS» OTpaskaroT CHOpPMUPOBAHHOCTD
OTbITa TIO3HABATENbHOM U TPAKTUYECKON MAesITeTbHOCTY OOYYaIoIMXCS M0 pean3alumn
MIPUHSITBIX B OOIIIECTBE IIEHHOCTEN, B TOM YMCJIE B YACTU:

1) rpa)kAAHCKOT0 BOCIIUTAHMSI:

OCO3HAHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX MTPaB U 0OSI3aHHOCTEMN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIIKY;

MPEeICTaBJIeHNsT O COIMAJbHBIX HOPMAaxX M IpaBMjaX MEKJIMYHOCTHBIX OTHOIIEHUI B
KOJUIEKTUBE;

TOTOBHOCTHM K COBMECTHOJ TBOPYECKOI AesITeTIbHOCTU TP CO3[aHUM YUeOHBbIX MTPOEKTOB,
pereHny yu4eOHbIX ¥ TI0O3HABaTeIbHbIX 3a/1au, BHITTOJTHEHNN XMMUUYECKUX SKCITEPUMEHTOB;

CIIOCOGHOCTY MMOHMMATh ¥ IPUHUMATh MOTUBbI, HAMEPEHMS, JIOTUKY M apT'yMEHTbI APYIUX
P aHa/IM3e Pa3IMIHbBIX BUIOB YUEOHON OesITeTbHOCTY;

2) NaTPpUOTUUECKOT'0 BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIEHMS K MCTOPUYECKOMY M HAyYHOMY HaCAedui0 OTeYeCTBEHHON
XUMUU;

YBaKEHMS K TIPOIECCY TBOPYECTBA B 00JIACTM TEOPUM M IMPAKTUUYECKOTO IMPUMEHEHMS
XUMMUM, OCO3HAHMSI TOTO, UTO IOCTVDKEHMS HAyKM €CTb Pe3yJbTaT IJIUTEIbHBIX HaOJIOHeHWI,
KPOIIOT/IMBBIX SKCIIEPUMEHTAIbHBIX ITOMCKOB, TOCTOSTHHOTO TPYIa YYEHBIX U TTPAKTUKOB;

MHTEepeca ¥ T[O3HaBaTeJIbHbIX MOTMBOB B TIOJYYEHMM W TOCJEIYIONIEM aHaju3e
MHdopMaIM O epeqoOBbIX AOCTUKEHMUSIX COBPEMEHHON OTEUECTBEHHOM XVMUM;

3) AYyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMUSA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TMIOBEIeHNSI;



CITOCOOHOCTYM OILIeHMBaTh CUTYyallMM, CBSI3aHHbIE C XUMWYECKUMM SIBJIEHUSIMMU, WU
MPUHMMATh OCO3HAHHBbIE peIeHNUsI, OPMEHTUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMbI U
LIEHHOCTH;

TOTOBHOCTY OII€HMBATh CBOE IIOBEIEHME M IIOCTYIKM CBOMX TOBapUILE C IO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HaHME MOCAEICTBUI 3TUX MOCTYIIKOB;

4) hbopMUPOBaHUSA KYJIbTYPbI 310POBbSI:

TOHMMAaHUS IIeHHOCTe 3[0pPOBOro 1 0Oe3omacHOro oOpasa >KU3HU, HeoOXOOVMOCTU
OTBETCTBEHHOT'O OTHOIIIEHNSI K COOCTBEHHOMY (DM3MUEeCKOMY U IICUXUUYECKOMY 3I0POBbIO;

cobstofieHsi TIpaBuUJI 6Ge30IMacHOro OOpallleHus1 C BellleCTBaMy B OBITY, MOBCEIHEBHON
SKMU3HU U B TPYAOBOV IeSTeIbHOCTH;

MMOHMMAaHUS I€HHOCTM TMPaBUI MHIAMBUAYAJIBHOTO ¥ KOJUIEKTMBHOTO 6e30I1acHOro
MIOBEIeHNST B CUTYaIMSIX, YTPOXKAIOIIMX 3[0POBbIO U SKU3HU JIIOJIEN;

OCO3HaHMSI TOCJIEICTBUI UM HENPUSITUS BPEOHBbIX IPUBbIUEK (YIOTpeOeHMUsI aJKOroJIs,
HapKOTUKOB, KypeHUsl);

5) TpymoBoro BocnuTaHuUA:

KOMMYHMKATUBHOM KOMIIETEHTHOCTM B Y4YeOHO-MCCIeN0BaTeIbCKOM IesTeIbHOCTH,
0O0I11IeCTBEHHO I10JIE3HOM, TBOPUECKOM U IPYTUX BUAAX IeSITeTbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTHe B pelIeHUM MPaKTUUEeCKMX 3amad COLMAIbHON
HampaB/IeHHOCTH (B paMKaxX CBOEro KJjacca, IIKOJIbI);

MHTepeca K IPaKTUMYECKOMY M3Yy4YeHMIO Mpodeccuii pasjMYHOrO poja, B TOM uMC/Ie Ha
OCHOBeE IIPUMEHEeHMsI ITPeIMEeTHbIX 3HAHUM 110 XUMUH;

YBaKEHUSI K TPYLY, JIIOISIM TPYIa M pe3yJIbTaTaM TPYIOBOM NeSTeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOPY WHIOMBUAYAJIbHON TpPaeKTOpuUM 0OOpa3oBaHMs,
Oynmyliei mpodeccuy U peaausalyy COOCTBEHHbBIX JKM3HEHHbIX IIJIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUM, MHTEPECOB U IIOTPEOHOCTEN OOIIEeCTBa;

6) 3K0JIOTMYECKOT0 BOCIIUTAHMUS:

9KOJIOTMYECKHU 11eJIeECOOOPA3HOr0 OTHOIIEHUS K TIPUPOJie, KaK MCTOYHMKY CYII€CTBOBAHMS
SKM3HU Ha 3emJie;

MMOHMMAaHMS TJI00AJbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM, BIUSIHUS SKOHOMUUECKUX
MPOLIECCOB Ha COCTOSIHME MPUPOSHONM U COLMATBLHONM Cpelbl;

OCO3HaHMST HEOOXOIMMOCTY MCIIOIb30BaHMS JOCTVKEHUI XUMUU JIJIST peIlieHns] BOITPOCOB
PalOHAILHOT'O IIPYPOIOII0Ib30BaHMSI;

aKTMBHOTO HENpUSITUSI IeCTBUIA, TPUHOCIIIMX Bpel OKpY’Kalollleil MPUPOITHOM cpele,
YMEHMSI MMPOTHO3MPOBATh HEOJIArOMPUSITHbIE SKOJIOTMYECKME TOCAEACTBUS MPeOIIPUHMMAEMbIX
IEeVICTBUIA U MPeOTBPAIlaTh UX;

Ha/IMuMsg PasBUTOTO SKOJOTMYECKOTO MbIIIEHNS, 5KOJOTMYECKOM KYJIbTYphI, OIIbITa
IeITeJIbHOCTM  3KOJIOTMUECKOM HaIpaBJIeHHOCTYM, YMEHMSI PYKOBOACTBOBATbCSI MMM B
MTO3HABaTeJIbHOM, KOMMYHMKATUBHOM M COIMAIbLHOM MPAKTUKE, CITOCOOHOCTY M YMEHUST aKTUBHO
MIPOTUBOCTOSITh UAEOJIOTUU XeMODoOWH;

7) e HHOCTU Hay4YHOI'0 II03HAHUS:

chOpMMPOBAHHOCTY  MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUS HAYKM U OOIIIECTBEHHON MTPAKTUKIA;

MOHMMaHMs CreuMPuKM XUMUM KakK HayKyu, OCO3HaHus €€ posu B (HOpMUPOBAHUM
paIMOHaJIbHOT'O HAyYHOT'O MbIIIJIEHNSI, CO3IaHUY 11€JIOCTHOTO MPeCTaBaeHNus] 00 OKpYsKaroleM
MMpe KaK O €OMHCTBE IMPUPOIbl U YeJOBeKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEN U
pereHn Mpo6IeM COXpaHeHs IPUPOTHOTO PaBHOBECHS,;

YOEKIEHHOCTM B OCOOOM 3HAUMMOCTM XMMWM IJISI COBPEMEHHOV IMBUIM3AIUU: B €€
T'YMaHMCTUYECKOM HAIpaBJ€HHOCTM M Ba)KHOM POJIM B CO3MaHMM HOBOM 6asbl MaTepuaibHOM



KYJIbTYPbI, PEIIeHN! II00aJbHBIX MPOOJIEM YCTONYMBOIO Pa3sBUTUSI UEJIOBEUYECTBA — ChIPbEBOM,
SHEPreTMYeckol, IMIIEBOM U 9SKOJOTMUYECKOM Oe30MacHOCTM, B Pa3sBUTUM MEIUIIMHEI,
obecrieueHMM YCIOBMIA YCIEITHOTO TPYAa M SKOJIOTMYECKM KOMMOPTHOM SKU3HM KaXKAOTO YieHa
OOl1IeCTBa;

€CTeCTBEHHO-HAyYHOM TI'PaMOTHOCTM: TIOHMMAaHMSI CYI[HOCTM METOJOB TIO3HaHMSI,
MCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTY MCIIOJIb30BaTh MOJTyYyaeMble 3HAHUS JIJISI
aHa/M3a ¥ OOBSICHEHMS SIBJIEHUI OKPY’KAIOIIEro Mypa M IMPOMCXOMASIIMX B HEM M3MEHEHWI,
yMeHMsI ejlaTb 0O0CHOBAaHHbIE 3aK/IFOUEHMSI HA OCHOBE HayUYHbIX ()aKTOB U MMEIOIIMXCS JaHHbIX
C 1IeJIbIO TIOJTYUeHMsI TOCTOBEPHBIX BbIBOJIOB;

CITOCOOHOCTY CaMOCTOSITE/IbHO MCIO0JIb30BaTh XMMUUECKME 3HAHUS IJIS1 pelleHus Mpobjiem
B peaJIbHbIX JKM3HEHHbIX CUTYyaIUSX;

MHTepeca K ITO3HAHMIO U MICCIeA0BATEIbCKOM AesITe/IbHOCTH;

TOTOBHOCTM ¥ CIIOCOOHOCTM K HEIpepbIBHOMY OOpPasOBaHMIO M CaMOOOpPa3OBaHMIO, K
aKTVMBHOMY TIOJTYYEHMIO HOBBIX 3HAHMII IO XUMMM B COOTBETCTBUM C SKM3HEHHBIMU
MMOTPEOHOCTSIMU;

MHTepeca K OCOOEHHOCTSIM TpyAa B pasaMuHbIX cdepax mpodeCcCHOoHaTbHON
IesTeJIbHOCTM.

METAITPEAMETHBIE PE3VJIBTATBI

MeranpenmeTHble pe3yJIbTaTbl OCBOEHMSI ydyeOHOro mpeamera «XuMMusi» Ha YpOBHE
cpemHero ob1iero o6pa3oBaHus BKJIIOYAIOT:

3HauMMble [J11 (OPMMPOBAHMS MMUPOBO33PEHMST OOYUYAIOMIMXCS MEXIVCIUIUIMHAPHbIE
(MeXXTIpeMeTHbIE) OOIIeHayYHbIE TTOHSITHSI, OTPasKaloIIye 11eJIOCTHOCTb HAYYHOM KapTUMHbI MUpa
n cneumbm(y METOOOB IIO3HaHMs, UCIIOJIb3YEMbBIX B €CTE€CTBEHHbBIX HayKaxX (MaTepm{, BelIeCTBO,
SHEeprus, SIBJeHNe, MPOIEeCC, CUCTEMA, HAyUHbIM (AKT, IPUHIMIL, TUIIOTE3d, 3aKOHOMEPHOCTb,
3aKOH, TeOpUs, MCC/IeOBaHMe, HabJIoieHe, U3MepeHye, SKCIIEPUMEHT U IPyTHe);

YHUBepCaIbHbIE yuebHble  JEeMCTBUS (o3HaBaTeIbHbIE, KOMMYHMKaTUBHbIE,
peryJIITUBHbBIE), oObecreunBaiomme GopMupoBaHe (QYHKIVMOHAIBHOM TPaMOTHOCTU U
COLIMA/IbHOV KOMITETEHIIMY O0YYaIOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOLIMXCSl ~ MCIOb30BaTh  OCBOEHHbIE  MEXIMCIUIUIMHAPHBIE,
MMPOBO33pEeHYECKMe 3HAHUSI UM YHUBEpCAJbHble YuyeOHble AEMCTBUSI B ITO3HABATEIbHOW U
COILIMA/IbHOM IPaKTUKeE.

MeranpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJIEHME YHUBEPCAIbHBIMU YUE€OHBIMU
MMO3HaBaTeIbHbIMM, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU IE€/CTBUSIMMU.

OB1asieHye YHUBEPCAIbHBIMM YU€0HbIMM IT03HABATEIbHBIMM JAE/CTBUSIMMU:

1) 6a3oBbIe JIOTMUECKIE NECTBUS:

CaMOCTOSITeJIbHO (POpMY/IMPOBaTh ¥ aKTyaJM3upoBaTh IMpobIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpefeNsTh ILeau OesATeJIbHOCTY, 3aJaBas IlapaMeTpbl M KPUTEPUM UX TOCTUKEHMS,
COOTHOCUTD Pe3YJIbTaThl AESITETbHOCTH C TIOCTaBJIEHHBIMMA LIEJISIMIA;

MCIIOJIb30BaTh IPU OCBOEHUM 3HAHUM TPUEMbBI JIOTMUECKOTO MBIIIJIEHUS — BBIIEISITh
XapaKTepHble TMPU3HAKM TIOHATUM UM YCTAaHABJMBATh WX B3aMMOCBSI3b, MCIIOJb30BATh
COOTBETCTBYIOIIME TTOHITUS 151 OO'bSICHEHUS OT/IeJIbHBIX (DAKTOB M SIBJIEHMUIA;

BBIOMPATb OCHOBAHMS M KPUTEPUM IJIS1 KJIaCCU(MUKAIIMM BEIIECTB Y XMMUUYECKUX PeaKIInii;

YCTaHABIMBATbh MPUUMHHO-CJIEICTBEHHbBIE CBSI3U MEKY M3yuaeMbIMU SIBJIEHUSIMU;



CTPOUTb JIOTMUYECKME pacCyXaeHus (MHAYKTUBHbIE, [eOyKTMBHbIE, IO aHAJIOTUN),
BBISIBJISITb 3aKOHOMEPHOCTM ¥ TPOTMBOPEUMs] B PAaCCMaTPUBAEMBbIX SIBJIEHUSX, (POpPMYJIMPOBATDH
BBIBOJIbI M 3aKJTIOUEHMST;

MPUMEHSTb B MpOIeCcce MO3HAHMS, UCIIOIb3yeMbIe B XMWY CUMBOJIMYECKME (3HAKOBbIE)
MOZeJN, Tpeo6pa3oBbIBATh MOJE/IbHbIE MPEACTABAEHNST — XMMUYECKII 3HaK (CMMBOJI) 3JIEMEHTA,
xumMmueckas (opmysia, ypaBHEHME XMMMUUYECKON peakuuy — TpU pelieHnn YyueOHbIX
MMO3HABATEJIbHBIX ¥ TMPAKTUUYECKUX 3a[a4, IMPUMEHSITh Ha3BaHHbIE MOJEeJbHbIE TPeICTaBIeHMS
IJ1S1 BBISIBJIEHVST XapaKTEPHbBIX MPU3HAKOB M3yUaeMbIX BEILIECTB ¥ XMMMUUECKUX PEaKIIMIA.

2) 6a30BbIe MCC/IEA0BATEIbCKIE TeCTBUS:

BJIaJIeTh OCHOBaMM METO/IOB HAyUYHOT'O TIO3HAHMS BEILIECTB ¥ XMMMUUECKUX PeaKIINii;

dbopmynupoBaTh 1€ M 3amauM  MCCAEAOBAHMS, MCIIOAb30BaTh IIOCTaBJIE€HHbIE U
CaMOCTOSITEJIbHO C(hOpMY/IMPOBaHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
1151 GOPMMPOBaHMSI TUITOTE3bI TI0 MMPOBEPKE MPABMIIBHOCTY BbICKA3bIBAEMBIX CYKAEHWI;

BJIIeTh HAaBbIKAMM CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS M TIPOBENEHMS] YUEHUUECKUX
SKCIIEPMMEHTOB, COBEpPIIIEHCTBOBATh YMEHMS HAOII0aTh 32 XOJOM ITPOIIeCcca, CaMOCTOSITEIbHO
MPOTHO3MPOBAThb €ro pe3ysabTaT, (OPMYIMPOBaTb OOOOIIEHMS ¥ BBIBOABI OTHOCUTEIBHO
IOCTOBEPHOCTH PE3yJIbTaTOB MCCJIEHOBaHMsS, COCTAB/ISATh OOOCHOBAHHBIV OTUET O PO eTaHHOMN
pabore;

MpMOGpPeTaTh OMNBIT YUYEHUYECKOM MCCAeNOBaTeIbCKOM UM IIPOEKTHOM MHesITeIbHOCTH,
MPOSIBJISITH  CITIOCOOGHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOMOB peIleHus
MPaKTUUECKNX 3a[1a4, TPUMEHEHUIO Pa3IMYHbIX METOOB MTO3HAHMS.

3) pa6oTta ¢ uHpOpMaIMe:

OPMEHTMPOBATBHCSI B PA3IMUYHBIX MCTOYHMKAX MHOoOpMauyuy (HAyIHO-TIOMYJIIpPHASI
JUTEpaTypa XMMMUECKOTO COHepykaHusl, CIpaBOYHble MOCoOwMs, pecypchl VIHTepHeTta),
aQHAJIM3MPOBATh MHGOPMALMIO Pa3IMYHbIX BUIOB ¥ (OpPM MpencTaBieHuss, KPUTUUYECKU
OIIEHMBATDb €€ TOCTOBEPHOCTb ¥ HEITPOTUBOPEUMBOCTb;

dbopmyupoBaTh 3ampochbl M TPUMEHSTh pas3/MUHble METOIbl TP IIOMCKE U OTOOpe
mHdopmaIu, Heo6XOAMMOV IJIsI BBITIOJHEHMS YUeOHbIX 3a/1a4 OIPeIeJIEHHOTO TUTIA;

MprOOGPEeTaTh OMbBIT MCIOJIb30BaHMs MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMAaIbHYIO (DOPMY IIpeacTaBieHus MHGoOpMaImu (CXeMbl,
rpaduKu, gyuarpaMmbl, TabJIUILIbI, PUCYHKU U IPYTHUE);

MCITO/Ib30BaTh HAYYHBIM SI3bIK B KaueCcTBe CpPeACTBa TNpu paboTe C XUMUYECKON
nHbopmalMeii: TPUMEHSITh MeEXKIpeaMeTHble ((Gu3nMYecKrue ¥ MaTeMaTuueckue) 3HaKu U
CUMBOJIbI, (DOPMYJIbI, 806 pEBUATYPbI, HOMEHKIATYPY;

MCITOJTb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKIE CPEICTBA HATJISIAHOCTM.

OsaseHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMM AECTBUSIMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCY’KIAeMOJ TeMbI B XOJle IMayiora M/VIu OUCKYCCUN,
BbICKa3bIBaThb uaeu, GOPMYJIMPOBATb CBOM IPENJIOKEHUSI OTHOCUTEIBLHO  BbITTOJTHEHUS
MpeIJIO’KEHHOM 3a1aul;

BBICTYIIaTh C IIpe3eHTallMell pe3yJIbTaTOB IM03HABaTeJIbHON NeSTeJbHOCTH, MOJyYeHHbIX
CaMOCTOSITeJIbHO WMJIM COBMECTHO CO CBEPCTHMKAMM TIPY  BBITIOJIHEHUM  XUMMUUECKOTO
9KCIIEPMMEHTa, IPAaKTUYECKOi paboThl IO WMCCIeMOBAHUIO CBOVICTB M3Y4YaeMbIX BEIIECTB,
peanusaiyy ydyeOGHOro MpoekTa U (OpMyaMpPOBaTh BHIBOMbI MO pe3yJbTaTaM IPOBEIEHHBIX
MCCJIeOBAaHU ITyTEM COTJIAaCOBAHMSI TIO3ULIUI B XOJie OOCYKAeHMs U 0OMeHa MHEHUSIMMA.

OBJiaieHye YHUBEPCATIbHBIMM PEryISITUBHBIMU HeACTBUSIMM:

CaMOCTOSITEJIbHO TJIAaHMPOBAaTh M OCYILIECTB/ISITb CBOIO TTO3HABATEJIbHYIO NIEeSITeIbHOCTD,
ompenessisi €€ e M 3aJauyy, KOHTPOJIMPOBATh U IO Mepe HeOOXOAMMOCTY KOPPEKTMPOBATb



MpeJIaraeMblil aJITOPUTM AEMCTBUIA TIPU BBITIOJHEHMM YUYeOHBIX M MCCIeIOBATENbCKUX 3a7ad,
BbIOMpaTh HanboJsiee 3bdEKTUBHBIN CIIOCOO UX pelIeHMs] C YUYETOM MOJTyYeHMs] HOBBIX 3HAHUM O
BeIlleCTBaX M XMMUUECKUX PeaKIMsIX;

OCYIIECTBJISITb CAMOKOHTPOJIb CBOEM AeSTebHOCTM Ha OCHOBE caMOaHaM3a U
CaMOOLIEHKM.

INMPEIMETHDBIE PE3VJIbTATbI

11 KJIACC

[IpenmeTtHble pe3ynabTaThl OCBOeHMsT Kypca «OOmiasi ¥ HeopraHmyeckass XUMUSI»
OTpakaroT:

chOpPMMPOBAHHOCTb TPEACTABAEHUN: O XUMUUYECKOM COCTABJISIIOLIEN eCTeCTBEHHO-
Hay4yHOM KapTMHBI MMpPA, POJIM XUMUM B TIO3HAHMM SIBJE€HUI TPUPOAbI, B (PopMUpOBaHUM
MBIIIUIEHUSI U KYJIbTYDPbl JIMYHOCTY, €€ (YHKUMOHAIBbHOM TPAaMOTHOCTM, HEOOXOIMMOW [Jis
peuieHuss IMpPaKTMYeCKMX 3aga4 UM 3SKOJIOTMYECKU O6OCHOBaHHOI‘O OTHOILIIEHNA K CBOeMYy
3I0POBbIO U MIPUPOIHON Cpeie;

BJIaJleH/e CUCTEMOM XMMUYECKMX 3HaHUM, KOTOpas BKJIOYAET: OCHOBOIOJIaraliye
MOHATUS (XMMUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, pP-, d- 3JIEKTPOHHbIE OPOUTAIM aTOMOB, VIOH,
MOJIEKYJIa, MOJIb, MOJIAPHBII OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIbBHOCTh, CTEIeHb
OKMCJIEHUSI, XMUMMUYecKass CBsI3b (KOBaJieHTHasl, MOHHAs, MeTa/ulMueckas, BOAOPOLHAas),
KpUCTA/UIMYECKass  peIleTKa, TUIbl XMMMYECKMX  peaklMid, pacTBOp, 3JIEKTPOJIUTBHI,
HE3JIEKTPOJIUTDI, SJIEKTPOJUTUYECKAs AMCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XMMMYECKOM  peakuMy, XMMMUUYECKOe  paBHOBECME); TeOpuM U  3aKOHbI  (Teopust
3JIEKTPOJIUTUYUECKON Oyuccoumanuy, nepuogndeckuii 3akoH J[I. WM. MeHpgeneeBa, 3aKoH
COXpaHEeHUsI MacChl BeIeCTB, 3aKOH COXPaHEHUS! U TpeBpallleHUs] SHEPTrUM MpU XUMUYECKUX
peakiusx), 3aKOHOMEPHOCTM, CUMBOJIMYECKMI SI3bIK XUMUM, MUPOBO33PEHUECKME 3HaHUS,
JieKalaye B OCHOBE€ IIOHMMaHMs TIIPUYMHHOCTU U CUCTEMHOCTU XMMMYECKUX HBJ’IGHI/If/i,
(daxkTosOrMYeCcKMe CBeEHUSI O CBOMCTBAX, COCTaBe, IMOJyYeHMUM U Ge30MMacHOM MCIOJIb30BaHUN
BOKHEMIIINX HEOPTaHMYECKMX BEIIeCTB B ObITY U MPAKTUUYECKO eSITeTbHOCTY YeIOBeKa;

chOpMMPOBAHHOCTb YMEHMI BBISIBJIATh XapaKTepHble MPU3HAKM TMOHITUM, YCTaHABIMBATD
MX B3aMMOCBSI3b, VICIIOJIb30BaThb COOTBETCTBYIOIIVE TMOHSTUS TPU OINMCAHUM HEOPraHMUYECKUX
BEIIIeCTB U UX TpeBpallleHNI;

chOpMMPOBAHHOCTb YMEHMUIA MCIOJIb30BaTh XMMMUUECKYIO CMMBOJIMKY JJISI COCTaBJIEHUS
dbopmyn BellleCTB M ypaBHEHUM XUMMUYECKMX peaklyid, CUCTEeMaTUUeCKyl0 HOMEHKJIATypy
(IUPAC) m TpuBMasibHble Ha3BaHWUSI OTIE/NbHBIX HEOPraHMYEeCKMX BellecTB (yrapHblil ras,
VIJIEKUCIIBIM Ta3, aMMMaK, Talll€éHasi M3BEeCTb, Herami€éHas WM3BeCTb, NMUThEeBas COMa, MUPUT U
Apyrue);

copMMUPOBAHHOCTb YMEHUI OMPEesSITh BAJIEHTHOCTD U CTETIeHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSIX Pas3/IMYHOIO COCTaBa, BUI, XMMMUUECKON CBSI3M (KOBaJIEeHTHAsI, MIOHHAsI,
MeTaJuTMyeckast, BOOOPOIHAs) B COENVHEHMSIX, TUIT KPUCTALIMUECKON PEIIETKY KOHKPETHOTO
BelllecTBa (aTOMHas, MOJIEKYJISIpDHAsl, MOHHAsl, MeTa/lMueckasl), XapakTep CpeAbl B BOJHBIX
pacTBopax HeOPraHUYECKUX COeIMHEHNI;

c(hOpMMUPOBAHHOCTb YMEHMI YCTAaHABIMBATb MPUHAAJIEXKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K OMPEIeJIEHHOMY KJIaCCy/TpyIIe coenuHeHni1 (ITIPOCThIe BeIeCTBa — METAJUTbl U
HeMeTaJlIbl, OKCUJIbl, OCHOBaHMSI, KUCJIOTbI, aM(oTepHbIe I'MIPOKCUIbI, COJIN);



chOpPMMPOBAaHHOCTb YMEHWUIM pACKpbIBaTh CMBICJ TMepuommuueckoro 3akona [. .
MeHpzeneeBa ¥ JIEeMOHCTPMPOBAaTb €ro  CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MMPOTHOCTUYECKYIO QYHKIIVN;

chOpPMMPOBAHHOCTb YMEHUM  XapaKTepu3OBaTb  3JIEKTPOHHOE CTPOEHMEe  aTOMOB
XUMUYECKMX 3J1eMeHTOB 1-4 nepmopos Ilepuogydeckoir cucTemMbl XuMmuuecknx saemeHToB . U.
MeHpeneeBa, WUCIONb3ysl TOHATUS «S-, P-, d-3JIEKTPOHHbIE OPOUTANIN», «IHEpreTuveckue
YPOBHM», OOBSICHSITb 3aKOHOMEPHOCTM WM3MEHEHMSI CBOMCTB XMMMUECKUX 3JIEMEHTOB U WX
COeIVMHEHMI 1o repuoaam u rpynmnam [lepyroayndeckoir cucTeMbl XuMmuueckux siemeHtos [l. U.
Menpeneesa;

chOpMMPOBAHHOCTb YMEHMI XapaKTepu3oBaTh (OMMCHIBATh) OOIME XUMUYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIEeCTB pa3IMYHbIX KJIACCOB, ITOATBEPKIAThb CYIIeCTBOBaHME
TeHEeTUYEeCKON CBSI3M MEXKAY HEeOpraHMYeCcKMMM BelleCTBaMM C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIVIL;

chOpMMPOBAHHOCTb YMEHMS KJIacCUGULIMPOBATh XUMMUUECKME PeakIuy IO Pas3IMUHbIM
npusHakam (YMCIy M COCTaBy pearupyroluxX BellecTB, TerioBoMy 3hdeKkTy peakiunu,
M3MEHEHMIO CTEIEeHEel OKMUCIIEHNMS 3JIEMEHTOB, 0OPaTMMOCTY PeaKIvy, YY4acTUIO KaTaJIn3aTopa);

c(hOpPMMPOBAHHOCTb YMEHUI COCTABJIATh YPAaBHEHMS PeaKlMii PasIN4HbIX TUIIOB, ITOJIHbIE
M COKpaIEHHbIe YPaBHEHMSI PeaKklMil MOHHOTO OOMeHa, YUMTBIBAsI YCJIOBUSI, IPU KOTOPBIX 3TU
peaxkIuu UIyT OO KOHIA;

chOpPMMPOBAHHOCTb YMEHMI TPOBOAMUTb peaKIuy, IOATBEPKIAIOlIe KaueCTBEHHbIN
COCTaB pAasJMYHbIX HEOPraHMYEeCKMX BEIIeCTB, paCIO3HABAaTh OIMBITHBIM ITYTEM VOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTaHNMYECKNX BEIECTB;

chOpMMUPOBAHHOCTb YMEHMI PACKpbIBATh CYIIHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peax1Iuii MOCPEeICTBOM COCTABJIEHMS 3JIEKTPOHHOIO GajlaHca 3TUX peaklinii;

c(hOpPMUPOBAHHOCTb YMEHUI OOBSICHATb 3aBMCUMOCTb CKOPOCTM XMMUYECKON peakuym OT
pasMUHbIX (PAKTOpPOB; XapaKTep CMEIIeHUsS XMMUUYECKOTO PpaBHOBECUMSI B 3aBUCUMOCTU OT
BHeIrHero BosgerctBus (npuunun Jle [laresnbe);

chOpPMMPOBAHHOCTb YMEHUI XapaKTepM30BaTb XUMMWYECKME IIPOIIEeCChl, JieXKallye B
OCHOBE ITPOMBIIIVIEHHOT'O TIOJTyYeHMsI CEPHOVM KUCJIOThI, aMMMaKa, a Takke ChOpMMUPOBAHHOCTD
MpeACTaBJIeHN 00 OOIIMX HAYYHBIX MPUHIMAIIAX M SKOJOTMYECKUX IMPOOIeMax XUMUYECKOTO
MIPOU3BOACTBA;

chOpMMPOBAHHOCTb YMEHMI TPOBOAUTH BBIYMCIEHUS C MCIOJb30BAaHMEM ITOHSTHUS
«MaccoBasi [OJIT BeIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHMII Ta30B IMPU XUMUUYECKUX
peakuMsIX, Macchl BellleCTBA MM OOBEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BeleCTBa, Macce
UM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PeaKLMM BEIeCTB, TEIUIOBOro 3ddeKra peakimy Ha
OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, TPEBPAIEHNS M COXPAHEHWST SHEPTUN;

copMUpPOBAaHHOCTh YMEHMI COOTIONATh IpaBuja MOJIb30BAHMSI XMMUYECKON IOCYAON U
smabopaToOpHBIM 060PYIOBaHMEM, a TaKsKe MpaBuiia 0O6palleHns C BeIeCTBaMM B COOTBETCTBUM C
MHCTPYKIIMSMY TI0 BBITIOJTHEHUIO JITAOOPATOPHBIX XMMUYECKUX OIbITOB;

chOpMMPOBAHHOCTb YMEHMI IIJITAHMPOBATb U BBITIOJHSTh XMMMUYECKUI SKCIIEPUMEHT
(pasnoskeHue TepoKCHIa BOAOpPOAA B TMPUCYTCTBUM KaTaM3aTopa, OIpeaeseHne Cpebl
PacTBOPOB BEIIECTB C MTOMOIIbIO YHUBEPCATbHOIO MHAMKATOPA, BIMSHIE Pas3JMUYHbIX (aKTOPOB
Ha CKOPOCTb XMMMUYECKOM peakIMu, peakiM MOHHOTO OOMeHa, KauyeCTBEHHble peakIMy Ha
cysibdar-, KapOoHAT- U XJIOPUI-aHMOHbI, HA KaTMOH aMMOHMs, pellleHre 3KCIepuMeHTaTbHbIX
3amauy no Temam «Mertamibl» u «HemeTasmabi») B COOTBETCTBMM C TIpaBUIaMM TEXHUKU
6e30IMacHOCTH TpU OOpaIlleHNM C BEIecTBaMy U JIabopaTOPHBIM 0O60PYIOBaHMEM, TTPEACTABIIITh
pe3yabTaThl XMMMUUYECKOTO 3KCIIEpUMMeHTa B (opMe 3ammcy ypaBHEHMI COOTBETCTBYIOIIMX
peakiuit 1 GopMyIMpPOBATh BHIBOMIbI HA OCHOBE 3TUX Pe3yJIbTaTOB;



chOpPMMPOBAHHOCTb YMEHUIM KPUTUYECKM aHAIM3MPOBATh XMMUUYECKYIO MH(OpMaImio,
MOJTy4aeMyl0 M3 pasHbIX MCTOYHMKOB (CpeACcTBa MacCOBOVM KOMMYyHMKauuu, VIHTepHeT wu

APYIUX);

chOpMUPOBAHHOCTbL yMEHMI COOJIIoAATh IIpaBWwIa 3SKOJIOTMYECKM 11e/1eco0OpasHOro
MOBeleHNsT B OBITY M TPYIOBON [ESTEeJbHOCTM B LIEJIIX COXPaHEHMS CBOEro 3I0pOBbSl U
OKpY>KaIoIel TPUPOTHOM Cpeibl, OCO3HABATh OMACHOCTb BO3AEMCTBUSI HA KMBbIE OPraHMU3MbI
OIpeIe/IEHHBbIX BEIIeCTB, MOHMMAas CMbIC] TmokasaTens ITJK, moscHaTh Ha mpuMepax CIIOCOObI
YMEHbIIIEHNs U MIPeIOTBPallleHN s X BPeIHOI'O BO3IEMCTBMS Ha OPraHM3M YeJIOBEKa;

COJEP>XAHUWE YUEBHOI'O ITPEIMETA

11 knacc (34u; 14. B HEHeJIO0)

TeopeTrnyeckue 0CHOBbI XMMUU

Baknerime xyumMmudeckme MOHSITUSI M 3aKOHbI. XMMMUUECKUIA 3JIeMeHT. ATOMHbBII HOMED.
MaccoBoe uncio. Hykmmabl. Pagyonykmiasl. 30TombI.

3aKOH COXpaHEeHMSI MacChl BeIIeCTB. 3aKOH COXpaHEHMSI M TIpeBpallleHMs] SHEPrUu.
IedekT Macchl.

[Tepoguueckuit 3aKOH. OJIEKTpOHHAs KoHburypamust. ['paduyeckass saeKTpOHHas
dbopmyna. PacripenesieHne 371IeKTPOHOB B aTOMax 3J1IeMEHTOB MaJIbIX U OOJIbIINX MIEPUOLIOB, S-, P-
, d-, f-snementbl. JlaHTaHOMIbl. AKTMHOMABLI. VICKYCCTBEHHO TOJIlyueHHbIe 3JIeMEHTHI.
BanenTtHocTb. BasieHTHbIE BO3MOKHOCTM aTOMOB. BofmoponHbie coeiHeHMsI.

Crpoenne BemectBa. VoHHas cBsizb. KoBaseHTHast (MOJISIpHAsE M HETOJISIDHAS) CBSI3b.
OnekTpoHHasi Gopmysa. Merammyeckas cBsi3b. BomoponHas CBsi3b.

I'bGpuanusanys aTOMHBIX OpOUTAJIEN.

Kpucranibl: aToMHbIe, MOJIEKYJISIpDHbIE, MOHHbIE, MeTa/UIMUeCKe. DjieMeHTapHas suelKa.

IMomumopdusm. Ilomumopdubie Momubuxauyuu. Asiorponusa. Mzomepus. ['omomorusi.
XUMUYECKUIN CUHTES.

Xummyeckue peakuyyu. OKUCIUTETbHO-BOCCTAaHOBUTE/bHbIE peakiuu. Peakuym
pasJIoKeHMsl, COeIMHEHNSI, 3aMellleHNs, 0OMeHa. DK30TepMUYEeCKIe U SHIOTePMUYECKIE
peakuymu. O6paTtuMbie 1 HeoOpaTumble peakuyy. TertoBon addexT peakuyu. 3akoH ['ecca.
Tepmoxummueckme ypaBHeHus1. Tertota o6pasoBaumsi. Temnaora cropaHms.

CKOpOCTh XMMMYECKON peakiuy. AKTUBMPOBAHHBIN KOMILIEKC. 3aKOH IEMCTBYIOIIMX
macc. Kunetuueckoe ypaBHeHMEe peaKIIni.

Xummnueckoe paBHoBecue. [Tpuniiun Jle IllaTenbe.

PactBopsl. [lucriepcHbie cucteMbl. PacTBopbl. ['pybGoayiciiepcHble CUCTEMBI (CYCIIEH3UY U
amyabcun). KostonagHbie pacTBOpbI (3011). A3PO30JIN.

Crnioco6bI BhIpaykeHMsI KOHIIEHTPAIy pacTBOPOB. MossipHast KOHIIeHTpalus (MOJIIPHOCTD).

ONEeKTPOUTDI. DJIeKTposuThuueckas auccouuais. Crernedb aucconyanuyy. KoHcranra
nuccoumalu. BomopomHsiil mokasaTesb. Peakiy MOHHOTO o6MeHa.

I'aponus opraHmnyeckux BellecTB. ['Mapoamn3 coseit.

DJIEKTPOXUMMUECKMe peakiyn. I'aibBaHMUeCcKMil 3jieMeHT. DyieKTpoabl. AHon. Karon.
AxkymyssTop. TONIVMBHBINA 3/IEMEHT. DJIEKTPOXUMMSL.

Psn craHmapTHBIX 3JIEKTPOIHBIX TOTeHIManoB. CtaHgapTHbie yoioBusi. CTaHoapTHBIN
BOJJOPO/THbIN 3JIEKTPO/I.

Kopposus metanmioB. XumMmudeckas ¥ 3JIEKTPOXUMMUUYECKAsT KOPPO3Ws.

DJIEKTPOJINU3. DJIEKTPOJINU3 BOAHBIX PAaCTBOPOB. DJIEKTPOJIU3 PaCIl/IaBOB.

Heopranmueckast Xummusi

Mertasbl. Crioco6bl OTyueHusI MeTasuIoB. JIerkue 1 TssKeble MeTa/lTbl. JIerkomniaBkue u
TYTOIlJIaBKMe MeTasuibl. MeTayutnaeckue 3jeMeHTbl A- 1 b-rpymm. Menb. Luak. Turan. Xpom.
JKeneso. Hukenb. [Tnatuna. Crinasbl. Jlerupytoniye no6aBku. YépHble MeTasibl. LIBeTHbIE
MeTauibl. YyryH. Crasnb. JlermpoBaHHbIe CTaJN.

OKcuabl ¥ TUAPOKCUABI METAJIOB.



Hemertamibl. [IpocThie BemiectBa — HeMeTabl. Yraepon. Kpemuwnit. Asot. @ocdop.

Kucnopon. Cepa. @rtop. Xiop.

Kucnorusie okcuapl. Kucmopoaconepskariye kuciaotsl. CepHast KMcaoTa. A30THasI KUCIIOTA.

BonoponHbie coenyiHeHs HEMETaJIOB.

['eHeTnueckast CBSI3b HEOPTAaHNMYECKMX U OPTAaHNUYECKNUX BEIIECTB.
XuMuUs " KU3Hb
Xummdeckast TPOMbIIIIEHHOCTb. XMMUYECKast TEXHOJIOT S,
XMMMUECKOTO 3arpsi3HeHMsI.
JeMoHCcTpanun.
e Mogen MOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX U MEeTAIMYECKUX KPUCTALIUUECKUX
PELIETOK.
e Mogenu MOeKyJ MU30MEPOB ¥ TOMOJIOTOB
e PazjmyHble TUITBI XMMUYECKUX PeaKIil, BULEOOIIbIThI 10 OPraHNYECKON XUMUMA.
e (OO6pasibl METAIJIOB U X COEAVHEHN, CIUIaBOB.
e BsaumopneiicTBye META/IOB C KUCIOPOAOM, KMCIOTaMM, BOAOIA.
e JlokasaTenbCTBO aM(bOTEPHOCTM JIIOMUHMS U €ro TUIPOKCHUIA.

BsaumopeiicTBe Menm U dKejiesa C KUCJIOPOJIOM; B3aMMOJECTBME MeIOM U >Kejesa C

KUCI0TaMu (CepHasi, COIsIHas).

[Tonyuyenne ruagporcumoB meau (1) u xpoma (1), okcuma menu.

BsaumopeiicTBie OKCUIOB U TUAPOKCUIOB METAJVIOB C KMCIOTaMM.

IokasaTenbcTBO amMmpoTepHOCTH coenyHennin xpoma(lll)

OO6pa3sibl HEMETa/JIOB.

Mopeny KpUCTa/UIMUYeCKMX PeIIETOK aamMasa 1 rpadura.

[TonyyeHne ammuaka M XJIOPOBOAOPOAA, PacCTBOpeHME UX B BOAe, HOKa3aTesbCTBO

KVMCJIOTHO-OCHOBHBIX CBOVICTB 3TMX BEILIECTB.

e (CkuraHue yrjis M cepbl B KUCJIOpPOAE, ONpelesieHre XUMUUECKUX CBOMCTB IMPOLYKTOB
cropanusi. BsaumopencTBue ¢ MeObl0 KOHLEHTPUPOBAHHOM CEPHOM  KMUCJIOTHI,
KOHIIEHTPMPOBAHHO 1 pa3baBI€HHO a30THOM KMUCJIOTHI.

o (OO6pa3supbl CpeacTB OBITOBOV XVUMNUM, MHCTPYKLMM 10 UX TPUMEHEHUIO.

JlaGopaTopHBbIe OIbITHI.
1. V3yueHue BAMSIHUSI pasIMUHbIX (PaKTOPOB Ha CKOPOCTh XMMMUUECKUX PeaKLyi
OrnpeneneHne peakiuy Cpebl YHUBEPCATbHBIM MHIMKATOPOM.
3. TI'mmposms coJeii.

N

I[IpakTH4eckue padboThI
1. TIpuroroBjeHue pacTBOPOB C 3a4aHHONM MOJIIPHONM KOHIIEHTpaIen».
Pelrenne skcrepuMeHTa/IbHBIX 3a/1a4 IO Teme «MeTasuibi»
3. Pemenne sKCIepyMMEHTAJIbHBIX  3amau 1o Teme « Hemerasibi»

[\)

TEMATHUYECKOE ITJTAHUPOBAHUE

pasgen | TemMa yacoB | [Ipaktuu. | KoHTpOsBbH.
IToBTOpenne kypca 10 ki 1
1 Teopernueckue ocHOBbI xumuu (20u) 19 1 1

1.1 BaskHei1me XumMmuueckye MOHSITUSI M 3aKOHbI
1.2 CtpoeHue BelecTBa

1.3 Xummndeckue peakimnm

1.4 PacTtBOpbI

[$28NSNNESNAITN




1.5 DnekTpoxumMMUecKe peakuyun 4
2 Heopranmueckast xumms 11 1
2.1 Metasibl 6
2.2 Hemetasuibt 5
3 X¥uMus U KU3Hb 3
Utoro 34 2
KAJIEHOJAPHO-TEMATHNYECKOE IIJTAHUPOBAHUE
N°¢ | HaumeHOBaHMs pa3fesioB U TeM XapakTepucTka OCHOBHbIX BuoB | [lmanupyemsr | CKOppeKT
yp IesITeTbHOCTY YUeHMKa (Ha YPOBHE | CPOKM 17400)
0 YUYEOHBIX JTEVICTBUIA) MPOXOXJeHU | BaHHbIe
Ka o CPOKM
MIPOXO3KIE
HUS
1 [ToBTOpenme kypca xummum 10 01.09-04.09
KJjlacca
Teopernueckue ocHOBbI xumuu (194)
1.1.BaskHen1me XuMmuuecKkme MOHSITHUS Y 3aKOHBI (4 u)
2. | Xummueckuii snemenT. Hykmmapl. | [lepeunciisgts BaskHeuIIMe 07.09-11.09
N3oTombl. 3aKOHBI COXpaHEHMS XapaKTePUCTUKY XMMUUIECKOTO
MacChl ¥ SHEPTUU B XUMUNA. asiemeHTa. OOGBSICHATD pasyume
MEKIY MOHSATUSIMU «XUMMUUECKIUI
3. [Tepuomyueckuii 3aKOH. 9JIEMEHT», HYKJIVA», <M30TOII». 14.09-18.09
Pacripenenenne 3/1eKTpOHOB B [TpyMeHSITb 3aKOH COXpaHEHMSsI
aToMax 3JIEMEHTOB MaJIbIX U MaccChI BeIeCTB IIPU COCTaBJIEHUN
GOJIBIIINX TTIEPUOAOB. YpaBHEHUI XUMWYECKUX PEAKIIUNA.
4. | IlonoskeHne B meprOONUIECKON OrmpezesiaTh MaKCMMaIbHO 21.09-25.09
cucTeMe BOoIopona, JIJaHTaHOUIOB, | BO3MOXXHOE UYMCJ/IO 3JIEKTPOHOB Ha
aKTMHOUIOB U CKYCCTBEHHO SHEpPreTMYeCKOM ypOBHE.
MTOJTYYEHHBIX 3JIEMEHTOB. 3anmcbiBaTh rpaduyeckue
5. | BajleHTHOCTb U BaJIEHTHbIE JIEKTPOHHbIE pOopMYJIb s- p-u d- | 28.09-02.10

BO3MO>XHOCTN aTOMOB

371eMeHTOB. XapaKTepu3oBaThb
TIOPSIIOK 3aTIOJTHEHMS 3JIEKTPOHAMM
9HEepreTMYeCKMUX YPOBHEN U
rnogypoBHel B aroMaxX. OObSICHSITh,
B UEM 3aK/TIOUaeTCs GU3NIECKUin
CMBICJI TIOHSITUS «BaJIEHTHOCTbY».
OOBICHSTD, YEM OIPEAEIISTIOTCS
BaJICHTHbIE BO3MOKHOCTY aTOMOB
pasHbIX 37eMeHTOB. COCTaBIsATh
rpaduyeckye 371eKTPOHHbIE
dbopmyJibl a3oTa, pocdopa,
KICJIOPOJa U Cepbl, a TaKXkKe
XapaKTePU30BaTh U3MEHEHUS
paiyCcoB aTOMOB XUMUYECKMUX
3JIEMEHTOB O Tlepuoam 1 A-
I'pyIirnam rnepuogmuyuecKoi Tabmniibl

1.2.Ctpoenne BemectBa (34)




OcHoBHbIE BUIBI XUMMUUYECKOM
cBs13u. VloHHas1 ¥ KOBaJIEeHTHAsT
CBs13b. MeTaJjmueckasl CBsI3b.
BopopomnHnast cBsi3b.

[IpocTpaHCcTBEHHOE CTpOeHNe
MOJIEKYJI.

CrpoeHne KpUCTaIOB.
Kpucraminueckue pemieTku.
[TpyayuHbl MHOTOOOpa3us
BeIIleCTB.

OOGBSICHITH MeXaHN3M 0Opa30BaHMS
MOHHOM ¥ KOBAJIGHTHOM CBSI3U U
0COOEHHOCTM  (HU3UUECKUX
CBOJCTB MOHHBIX ¥ KOBaJIEHTHBIX
COeVIHEeHU.

CocCTaBJsITh 3JIEKTPOHHbBIE
(dbopMYyJIbl MOJIEKYJT KOBAJIEHTHBIX
coeguueHnit. O6bSICHITh MEeXaHU3M
06pa3oBaHMsT BOJOPOIHON U
MeTa/IJIMYECKO CBSI3el U
3aBMCMMOCTDb CBOJCTB BeIleCTBa OT
BHa XMMMUUECKON CBSI3N.
OOGBSICHITD MTPOCTPAHCTBEHHOE
CTpOeHMEe MOJIEKYJT OPTaHNYECKMUX
¥ HEOPraHMYECKUX COeIVHEHUI C
ITOMOIIIbIO TIPEICTaBJIEHUI O
rubpuamMsanyy opouUTaIen.
O6DBACHATH 3aBUCUMOCTb CBOJCTB
BEIeCTBa OT TUIIA €ro
KPUCTAJ/UINIECKON PEIIETKNA.
OOGDBSICHATD MIPUUMHBI
MHOTroo0pasysi BeIeCTB

05.10-09.10

12.10-16.10

19.10-23.10

1.3

XumMnuueckue peakiumu (3 )

Knaccuduxanms xumMmmueckmux
peaxuuin.

10.

CKOpPOCTb XMMUUECKUX PEaKIINIA.

Karanus.

11.

XuMMueckoe paBHOBECHE U
YCJIOBUS €TI0 CMEIIEeHMSI.

Ilepeuncnsite NPU3HAKU, IIO
KOTOPBIM KJIACCU(PULMPYIOT
XMMMUUYECKMEe PeaKivn.

OO6BICHSITD CYLIHOCTb XUMUYECKOM
peakiyu. COCTaB/ISITh YpaBHEHUS
XUMUYECKUX peaKkLyi,
OTHOCSIINXCS K OIpefe/IEHHOMY
tuny. OObSICHITD BIUSHNE
KOHIIEHTpallMil peareHToB Ha
CKOPOCTb 'OMOT'€HHBIX U
reTeporeHHbIX PeaKiluii.
OOBICHITD BIAMSHME PA3INYHbBIX
(akTOpOB Ha CKOPOCTH
XMMMUYECKOM peaKkLiy, a TaKKe
3HaueHue MpUMEHeHUs
KaTaJIM3aTOPOB M MHTUOUTOPOB Ha
npakTuke. OOBICHATh BIMUSHNE
M3MEHEHVSI KOHLIEHTPaLyM OTHOI'O
U3 pearupyroImx BellecTs,
TeMIIepaTypbl U JaBJIeHNS Ha
cMellleHe XMMIYEeCKOro
PaBHOBECUS

02.11-06.11

09.11-13.11

16.11-20.11

1.4.PactBopsi (5 u)

12.

,Z[I/ICHepCHbIe CUCTEMBI.

13.

CnocoObl  BbIpaskeHUsI
KOHIIEHTPAIUY PACTBOPOB.

14.

Ilpaxmuueckas paboma 1
«IIpuroroBieHue pacTBOPOB C
3aJaHHOM MOJISIPHO

XapakTepn3oBaTb CBOVICTBA
PasIMYHBIX BUIOB AVCIIEPCHBIX
CUCTEM, YKa3bIBaTb IIPUYMHBI
KOaryJisiiyy KOJIJIOUIOB U
3HauYeHMe ITOTO sIBJieHNs. Periathb
3a[1auy Ha IIPUTOTOBJIEHME

23.11-27.11

30.11-04.12

07.12-11.12




KOHIIEHTpaluen».

15.

DJIEKTPOJIUTUYECKAS
nuccoumalivs. BomopomHsii
rmokasareJsib. Peakuyy moHHOro
oOMeHa.

16.

I'maponus opraHuyeckux u
HEOPraHMYEeCKNX COeIMHEHMIA.

pacTBOpa ONpeneIEHHOM MOJISIPHOMN
KOHIIeHTpauuu. ['0TOBUTH pacTBOP
3aIaHHOM MOJISIPHOM
KoHLeHTpauuy. QOObICHSITD,
IIOYEMY PacTBOPBI BEIIECTB C
MOHHOM U KOBaJIEHTHO HOJISIPHOM
CBSI3bIO MTPOBOISIT 3JIEKTPUYUECKUIA
tok. Onpenensats pH cpenbl ¢
ITOMOIIIBIO YHUBEPCATbHOI'O
mHaukaropa. O6bSICHITD C
MTO3UIINIA TEOPUN
9JIEKTPOJIUTUYECKON TVCCOLMAIIAN
CYIIHOCTbh XMMMUUYECKUX PeaKinii,
MPOTEKAIOLLMX B BOJHOM Cpeje.
CocTaBJsITh MOJIHbIE U
COKpAIlIEéHHbIE IOHHbIE YPAaBHEHVS
peaxIuii, XapaKTepuU3yIOLINX
OCHOBHbIE CBOJMCTBA BaKHEMIIINX
KJ1aCCOB HEOPraHMYEeCKUX
coenuHenni. OnpenensiTb
peakLMIo Cpeabl PacTBOpa COJIM B
Boge. COCTaB/IsITh YpaBHEHUS
peaxkuuit IMapoIn3a OpraHnuecKmux
¥ HEOpPraHMYEeCKUX BeIleCTB

14.12-18.12

21.12-25.12

1.5.9nekTpoxummueckme peakuymu (4 u)

17.

XuMuueckye MCTOYHMKHM TOKaA.
Psan cTaHgapTHBIX 9JIEKTPOIHbBIX
MOTEHIIMAJIOB.

18.

Koppo3susa meTasnios u ee
npenymnpexaeHue.

19.

DJIEKTPOJIN3.

20.

KonTtponbHas pabora 1 o Teme
«TeopeTnueckyie OCHOBbI XUMUM»

OOGBSICHITD NMPUHIIUI PAOOThI
raJbBaHMYECKOI'0 3JIEMEHTA.
OO6BICHSATD, KAaK YCTPOEH
CTaHIAPTHBIN BOAOPOIHBIN
snekTpon. ITonb30BaThes psmom
CTaHIAPTHBIX 3JIEKTPOIHBIX
noreHumanoB. OTanuyaTth
XUMMUYECKYIO KOPPO3UIO OT
snekTpoxuMmuueckoi. OObICHITD
TIPUHLIMIIBI 3aIAThI
MeTa/UIMUYEeCKUX U3OEeIUN OT
KOPPO3UN.

O6BaCcHITD, KaKye MMPOLIeCChl
MIPOMCXOISAT Ha KaTojle U aHofe
IIpU 3JIEKTPOJIM3E PACIIaBOB U
pacTtBOpoB coJieir. CocTaBJITh
CyMMapHble YpaBHEHUST peaKiyin
9JIEKTPOJIM3a

11.01-15.01

18.01-22.01

25.01-29.01

01.02-05.02

Heoprannueckas xumus (11 4)

1.1.Metannsl (6 1)

21.

O6i1ast xapakTepucTuKa u
CTIIOCOOBI TIOTYYeHVSI METAJIIOB.

22.

0O630p MeTa/UIMYECKUX
anemMeHTOB A- 1 B-rpynm.

23.

Mepnb. Huuk. Tutad. Xpom.
JKeneso, HMKeEJb, TUIATHHA.

XapakTepu3oBaTh 0OIIMEe CBOMCTBA
MEeTaJIJIOB ¥ PasbsICHATh UX Ha
OCHOBE TIPEJICTaBJIEHNI O CTPOEHUN
aTOMOB METa/IJIOB, METaJTNUeCKOM
CBSI3U Y METAJUTNYECKOM
KPUCTA/UTMYECKON PEIETKE.

08.02-12.02

15.02-19.02

22.02-26.02




24.

CIutaBbl METa/VIOB.

25.

OKcuabl ¥ TUAPOKCHUIBI
MeTaJlJIOB.

26.

Ipakmuueckas paboma 2
«Peliienne skcrepuMeHTa IbHbIX
33744 o TeMe «MeTaibl».

WnmocTpupoBaThb puMepaMu
CITOCOOBI MOJTYUYEHMST METAJIJIOB.
XapakTepn3oBaTb XMMUYECKIME
cBomcTBa MetauioB IA —IIA rpymnn
M JIIOMMHMS, COCTABJIATh
COOTBETCTBYIOIIME YPAaBHEHMS
peakimii. O6bICHSITh OCOOEHHOCTHU
CTPOEHMSI aTOMOB XUMMUUECKUX
3j1eMeHTOB B-rpymm
nepuoauueckon cucremsi /. W.
Meuneneesa. CocTaBIsaTh
ypaBHEHUS peaKIuii,
XapaKTepu3yIOIIMX CBOMCTBA MeIH,
LIMHKA, TUTaHa, XpoMa, sKeJjie3a.
[TpenckasbiBaTh CBOMCTBA CIIJIaBa,
3Has ero coctaB. OOBACHATh, KaK
M3MEHSIOTCS CBOMCTBA OKCUIOB U
I'MIPOKCUIOB METa/IJIOB IO
nepuogam 1 A-rpymnmam
MIePUOANYECKON TaOIMIIbI.
OOBSICHITD, KaK M3MEHSIIOTCS
CBOJICTBa OKCUJIOB ¥ TUIPOKCHUIOB
XMMMUUYECKOI'O 3JIEMEHTa C
MTOBBIIIIEHNEM CTEIIEHM OKMUCIeHNUS
€ro aromMa. 3amMchiBaTh B
MOJIEKYJISIPHOM ¥ IOHHOM BUI€e
YpaBHEHMST XUMUYECKUX PEaKIIVN,
XapaKTepU3YIOIIMX KUCIOTHO-
OCHOBHbI€ CBOJMCTBa OKCUJIOB U
TUAPOKCUIOB METa/IVIOB, a TaKKe
9KCIIEpUMEHTAIbLHO TOKa3bIBaTh
Ha/IMuyme dTUX CBOJCTB.
PacriosHaBaTh KaTMOHBI COJIEN C
ITOMOIIIBIO KaUeCTBEHHbIX PeaKLyit

01.03-05.03

09.03-12.03

15.03-19.03

1.2.Hemetasni (5 u)

217.

0630p HemeTa0B. CBOMCTBA U
MIpUMMEHEeHe BasKHEeMILINX
HEMETaJIOB.

28.

O611as xapakTepUCTUKa OKCUIOB
HeMeTa/lJIOB U
KUCJIOPOACOAEPsKAILMX KUCIOT.
OxucnuTebHbIe CBOVICTBA
CEpHO ¥ a30THOM KUCJIOT.
Bopoponubie coemyiHeHMst
HEMeTaIJIOB.

29.

'eneTnueckas cBg3b
HeOpraHMYeCKUX U OpraHnuecKmx
BeIlleCTB.

30.

Ilpakmuueckas paboma 3
«Peliienne skcrnepMMeHTaTbHBIX
3agau 1mo treme «HemeTrayibi».

31.

KoHnTposbHas padora 2 1o Teme

XapakTepn3oBaThb OOIIMe CBOMCTBA
HEMETAJUIOB U Pa3bsICHITh UX Ha
OCHOBE TIPeJICTaBJIEHNIi O CTPOEHUN
aroma. HasbiBaTb ob6siactu
MIpUMMEHEHMsI BaXKHeMIIX
HEMETAaJUIOB. XapaKTepu30BaTh
CBOJMCTBA BBICIIINX OKCI/IOB
HEMETAJUIOB U
KUCJIOPOJCOEePsKaIX KUCTIOT,
COCTaBJISITh YPaBHEHMSI
COOTBETCTBYIOIINX PeaKIuil 1
OOBSICHSITH UX B CBETE
MpeCTaBJIeH 06 OKUCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKLMSIX U
9JIEKTPOJIUTUYECKON IMCCOIMALINANA.
CocTaBysiTh YpaBHEHUS peakIiuid,
XapaKTePU3YIOLINX

31.03-02.04

05.04-09.04

12.04-16.04

19.04-23.04

26.04-30.04




<<HeopI‘aHI/I‘JECKa$[ XUMMUS».

OKUCJIUTEIbHbIE CBOVICTBA CEPHOM
U a30THOM KUCJIOT.
XapakTepn3oBaTh M3MEHEHNE
CBOVCTB JIETYUMX BOJOPOTHBIX
CcoeIMHEeHNI HEMETAJIJIOB I10
nepuony u A- rpyram
MepUOINYECKON CUCTEMBI.
JoKa3bIBaTh B3aMIMOCBSI3b
HEOpraHM4YeCKMUX ¥ OPraHndecKmx
coeguuennit. CocTaB/IsATh
YPaBHEHUST XUMUYECKUX PeaKIii,
OTpasKaroILMX B3aMMOCBSI3b
HEOpraHM4YeCKMUX ¥ OPraHndecKmux
BEIECTB, OOBSICHATh X HAa OCHOBE
TEOPUU 3JIEKTPOJIUTUUECKON
JUCCOLMAIMM U TIpeICTaB/IeHUIi 00
OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbIX MPOLIECCaX.
[TpakTuyecku pacro3HaBaTh
BellleCTBa C ITOMOIILIO
KaueCTBEHHBIX peaKlyii Ha aHVMOHbI

2. Xwumwus u ku3Hb (3 4)

32.

X¥MMs B TPOMBIIIJIEHHOCTM.
[TpUHIMITBI XMMIUUECKOTO
MPOU3BOACTBA. XMMUKO-
TEXHOJIOTMYECKME TTPUHIIUITBI
MIPOMBIIIIJIEHHOT'O TTOJTyYeHNS
MeTtasioB. [Ipon3BoacTBO yyryHa
" CTaJIN.

33.

Xumus B 6bITy. XMUMMUUecKast
MIPOMBILIJIEHHOCTb U
OKPY>KaloIasi cpea.

34.

WTOroBbIN YPOK MO KYPCY XUMUMA
11 kiacca.

OO6bSICHITD HAYYHbIE TPUHIIAIIBI
MPOM3BO/ICTBA HA IPUMEpE
MIPOV3BOACTBA CEPHON KUCJIOTHI.
[TepeuncasiTh MPUHIIATIBI
XUMUYECKOTO TIPOM3BOJICTBA,
MCITOJIb3yeMbIe TIPY TTOTyUYEeHUN
YyyryHa.

CocTraBnsiTh ypaBHEHUS
XUMUYECKUX PEaAKINN,
MPOTEKAIOIINX TIPYU TTOTYUYEHUN
YyryHa U CTaJIn.

CobrogaTh mpasuiia 6e301macHom
paboThI CO CpelCTBAMM OBITOBOM
XUMUNA.

OOBIACHATD MPUUYNHBI XUMUYECKOTO
3arpsi3HeHusT BO3yXa, BOTOEMOB U
TTOYB

05.05-07.05

11.05-14.05

17.05-21.05,
24.05, 25.05




CIIUCOK JIUTEPATYPbI
JINTEPATYPA IJISA YUUTEJIA

1. Xumvmsa 11 kn. I'.E.Pygsutuc, ®.I'.®enpaman M «ITpocserienne» 2018
2. IIporpammer no xumum M.H. AdanaceeBa M: «ITpocerienne» 2018
3. Xwumus 11 k. O.C.I'abpuensaa M. «IIpoda» 2006
4. Kuura ojig uTeHus 1o HeopraHudyeckon xumuu coct. B.A.Kpuiiman
M «IIpocsemenne» 2003
5. Twumbl XMMMYECKMX 3amad 1 criocobbl ux pemenns .M. HoBoumuckmii,
H.C.Hosommuckas Kpacuogap OOO «Coerckast Kybaub» 2006
6. XumMus v moBceiHeBHAs sku3Hb yesioBeka [.B.[Tnuyruna M. «IIpoda» 2004
7. COOpHMK CaMOCTOSITeNIbHBIX paboT mmo xumuu 8-11 W.M.HoBommHckuii,
H.C.Hosommnckas, JI.®D. degocoBa Mocksa: «ITpocsemienne» 2002
JIutepaTypa AJia y4yaimxcst
1. Xuvust 11 k. I'.E.Pynsutuc, @.I'.-®enpaman M «IIpocserienne» 2018
2. Xwumus 11 k. O.C.I'abpuensu M. «IIpoda» 2006
3. Kuura mis ureHust mo HeopraHmdyeckon xumum coct. B.A.Kpuiman
M «IIpocBemenne» 2003
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