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IHosicHuTeNLHAA 3aIUCKA

esn 1 3a1aumn padoyell IporpaMmbI:

® OCBOCHHE 3HAHMI O XMMHYECKONW COCTABIIAIOLICH €CTECTBEHHO-HAYYHOW KapTUHbI MUPA, BAKHEHUIINX XUMUYECKUX ITOHATUAX, 3aKOHAX
U TEOpHUsIX;

® OBJIa/ICHHEe YMEHUSIMHU TIIPUMEHSTH IOJIY4YE€HHbIE 3HAHUS U1 OObACHEHHs Pa3HOOOPA3HBIX XMMHUYECKUX SIBJIEHUHM U CBOMCTB BEIIECTB,
OLICHKH POJIM XUMHUHU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUH U IOJIyY€HUN HOBBIX MATEPUAJIOB;

e pa3BHTHE T[I03HABATEIbHBIX HHTEPECOB W HHTEIUICKTYaJIbHBIX CIHOCOOHOCTEH B TpOLECCE CaMOCTOSTEIBHOTO MPUOOPETEHHS
XUMHAYECKUX 3HAHUN C HCTIOJIB30BAHUEM PA3IMYHBIX HCTOYHHKOB HH(POPMALINH, B TOM YHCJIE KOMIBIOTEPHBIX;

® BOCIIMTAaHHe YOEXKIEHHOCTH B IIOZUTUBHON POJIM XMMUHU B KU3HU COBPEMEHHOr0 OOIIeCcTBa, HEOOXO0AUMOCTH XUMHUYECKH I'PaMOTHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO U OKPYXKAIOLIEH Cpene;

¢ IpMMeHeHHe MOJyYeHHbIX 3HAHMI W YMeHMii 17151 6€301aCHOTO MCIIOJIb30BaHMSI BEIIECTB U MAaTEPHAIIOB B OBITY, CEITHCKOM XO3SHCTBE
Y Ha NIPOU3BOJICTBE, PEIICHUs IPAKTUYECKUX 334 B IIOBCEAHEBHOM KU3HHU, IIPEAYIIPEKICHNS SBICHUN, HAHOCAIIUX BPEJl 310POBbIO YEJIOBEKA
U OKPY’KAIOILEH cpefe.

Y4eOHO — BOCIUTATEIbHBIMU 33JaUH:
1.ChopmupoBath 3HaHWE OCHOBHBIX TTOHSTHUH M 3aKOHOB XUMHUU
2.BocnuThiBaTh 001I€YENTOBEUECKYIO KYIbTYPY, OCO3HAHHYIO MOTPEOHOCTH B TPY/E, MOATOTOBUTH K OCO3HAHHOMY BHIOOPY TIpodheccuu B
COOTBETCTBHUH C JTMIHBIMH CIIOCOOHOCTSIMH

3.Yuurth Hab01aTh, MPUMEHSATH TOJYyYEHHbIE 3HAHUS HA MPAKTHUKE

B xagectBe ¢GopM NpPOMEKYTOYHOW AaTTECTAIMH, YYAIIUXCS HCHONB3YIOTCS TPaJAULMOHHBIE TUATHOCTHYECKHE M KOHTPOIJbHBIE pPaboTHI,
Pa3HOYPOBHEBELIC TECThHI, B TOM YHCJIC C UCIIOJIB30BAHUCM KOMIIBIOTECPHBIX TEXHOJIOTHH.
O01masi xapakTepucTHKa Yy4eOHOro nmpeaMera

OcHoBHOH (hopMOil OpraHuzanuy y4eOHOro Impolecca siBJIsIeTcs KJIaCCHO-ypoUHas cuctema. B kauecTBe AOMOIHUTENBHBIX (POPM OpraHu3anuu

00pa30BaTEeNBHOTO MPOIIECcCa UCTIONB3YETCS CUCTEMa KOHCYIbTAIIMOHHOW MOAIEPKKH, UHIUBUAYATbHBIX 3aHATHI, CaMOCTOsTeNIbHAs paboTa
ydamuxcsa ¢ UCIOJIb30BaHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOIOTHH. OpraHmaumI COIIPOBOXKACHUA YUallIUXC HAIIpaBJICHA Ha:
- CO3/ITaHNE ONTUMAIIBHBIX YCIOBUI 00yUYeHHUS;
-MCKJIIOUEHHUE TICUXOTPaBMUPYIOIIUX (PaKTOPOB;
- COXpaHEHHUE IICUXOCOMATUYECKOTO COCTOSIHUS 3/I0POBbsI yUaIlIUXCS;
- pa3BUTHUC MMOJI0KUTETbHOHN MOTHUBAIMXU K OCBOCHHUIO ITPOTpaMMBbI;



- pa3BUTHE UHAUBUAYATLHOCTH U OJIAPEHHOCTH KaXKIOTO peOCHKA.

TeopeTnueckyo OCHOBY Kypca O0IIei XUMUM COCTaBJISIIOT COBPEMEHHBIE MTPE/ICTABICHHS O CTPOCHHUH BelleCTBa (MIEPHUOUIECKOM 3aKOHE U
CTPOCHUHU aTOMa, TUIIaX XUMUYECKHUX CBSI3€H, arperaTHOM COCTOSTHUU BEIECTBA, MOJIMMEPAX U JUCIIEPCHBIX CUCTEMaX, KAYeCTBEHHOM U
KOJMYECTBEHHOM COCTaBE BEILECTBA) U XMMHUECKOM Iporecce (KiacCupUKalui XUMHUUYECKUX PeaKIUi, XUMUYECKON KHHETUKE U XUMHUYECKOM
paBHoBecun, OBP). ®akTu4eckyro OCHOBY Kypca COCTaBISIOT 0000IIEHHBIC TTPEICTABICHHSI O KJIacCax OPTaHUYECKUX U HEOPTAHUUYECKUX COSAMHECHUN
U ux cBoiicTBax. Takoe nmocrpoenue Kypca o01eil XuMruy M03BOJISET MOJIBECTH YUalIUXCsl K TOHMMaHUI0 MAaTEPUAIbHOCTH 1 TO3HABAEMOCTH MUPA
BEIIECTB, IPUYUH UX MHOTOOOpa3usi, BCEOOIICH CBS3U SIBICHUN. B CBOIO 04Yepe/ib, 3T0O NaET BO3MOKHOCTD YJaIIUMCS JIYYIle YCBOUTH COOCTBEHHO
XUMHUYECKOE COJIepKaHUE U MOHATh POJIb U MECTO XMMHHU B CUCTEME HAyK O mpupoje. JIoruka u cTpykTypHUpOBaHUE Kypca MO3BOJISAIOT B MOJIHOM Mepe
UCIOJIb30BaTh B 00YUEHUH JIOTHUECKUE OTIePAIH MBIIIIJICHUS: aHAIIU3 U CHHTE3, CPAaBHEHUE U aHATIOTHIO, CHCTEMATH3aIUI0 U 0000IICHHE.

HekoTopsie mpakTuueckre paboThl CYMTAI0 BO3MOXHBIM 3aMEHUThH MPAKTHUECKUMHU pabOTaMHU € 3JIEKTPOHHOTO Aucka “BupTtyanbHas naboparopus”

CornacHo neiictByromemy bazucHomy yaeOHOMY IIaHy pabodast mporpamMma 6a3zoBoro ypoBHs B 10 — 11 kiracce paccuntana Ha H3ydeHUE
mpeaMeTa OAuH Yac B Heaeato (35 4) npu u3yueHuu npeameta B redenne AByx Jjet (10 u 11 kmaccsr). M3 mkonsHOro kommnoneHTa B 11 kiacce
noOasiieHo emie 1 wac. B yueOHbIi nporiecc BKItoueHbl 6 JadopaTtopHbix padot (11 kmacce).

[Tpumepnas pabouasi mporpamMma 1o Kypcy Ouonoruu ans ydammxes 11-ro kiacca paccuntana Ha 68 dacoB (2 yac B Heneno). Ha ocHoBanuu

yue6Ho-KkanenaapHoro rpadguxka MBOY Bonbme-Denoposekas COI na 2021-2022 yuebuelii rox nannas pabouas mporpaMma paccuutaHa Ha 64
4acCoOB B CBA3HU C MMPasSAHUYIHBIMU OHAMHU U Fpa(bI/IKOM KaHHUKYIIL.

I. Ilnanupyempble pe3yJabTaThl H3y4YeHUS Y4eOHOI0 IpeaMera
JInyHocTHBIE:

— TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCS K CAMOPa3BUTHIO M CAaMOBOCHHUTAHHUIO B COOTBETCTBHM C OOILIEUEIOBEYECKHMHU LEHHOCTSIMHM U
ujeasaMu TpaxaaHCKOTO 00IIeCTBa;

— TMPHUHATHE M peau3aiys LEeHHOCTeH 310poBoro M Oe3omacHoro obpasa >KU3HHU, OEpek HOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K
COOCTBEHHOMY (PU3UYECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO;

— HENpPUATHE BPEAHBIX MPUBBIYECK: KYPEHUsI, YIIOTPEOICHHS alIKOT0JIs, HAPKOTHKOB.

— YBaXXE€HHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes PoauHoMl, ropmocTu 3a cBOM Kpail, cBoro PonauHy, mpoluioe U HacTosIiee
MHOTOHaIMOHaIbHOTrO Hapoaa Poccuu;

— TPUHATHE TYMAaHUCTHUYECKHMX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIbHOE U J00pOKEIaTeIbHOE OTHOILIEHUE K JIPYTOMY YeJIOBEKY, €r0 MHEHMIO,
MHUPOBO33PEHUIO;

— CIOCOOHOCTh K COIEPEeKHMBAaHHIO U (OpPMHpPOBAHHE MO3UTHBHOIO OTHOIIEHUS K JIOASM, B TOM 4YHCIE K JHIAaM C OTpaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0pPOBbSI M WHBAIUIAM; OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M MCUXOJIOTHYECKOMY 37I0POBBIO
JPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIIETCHIMH COTPYAHMYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJIIETO BO3pPACTa, B3POCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO
10JIE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, TPOEKTHOM U APYTUX BUAAX JEATEIbHOCTH.



— MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH, 3HAYUMOCTU HAyKH, TOTOBHOCTb K HAyYHO-TEXHUUYECKOMY
TBOPUYECTBY, BIAJCHUE JOCTOBEpHOM uHPOpMAIUMel O TMEpPeloBBIX JOCTIXKEHHUAX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOW HayKH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U 00IIECTBA;

— TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha MPOTSHDKEHUWU BCEH KU3HU; CO3HATEIIbHOE OTHOIIECHHE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPO(EeCCHOHATBHON U 00IIIECTBEHHOM IEATeIbHOCTH;

— JKOJIOTMYecKas KyJlbTypa, OepeskHOe OTHOIIECHHUS K POAHON 3emiie, PUPOIHbIM OorarctBaM Poccuu n Mupa; moHMMaHue BIUSHUS COIIMAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLMAIBHOM Cpeibl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKU
pa3yMHOr0 MPUPOJIONOIL30BAaHUS, HETEPIHMOE OTHOIIEHUE K JIEHCTBUSM, IPUHOCSIIUM BpEeJ OSKOJOTHH; NPUOOpPETeHHE OIbITa HKOJIOro-
HaIPaBJIEHHOM JIEATEIBbHOCTH;

— OCO3HaHHBIN BHIOODP Oyyiieit mpodeccuu Kak MyTh U CIIOco0 peann3aii COOCTBEHHBIX )KU3HEHHBIX TUIaHOB;

— TOTPeOHOCTb TPYAMUTHCS, YBAKEHUE K TPYAY WM JIOASAM TpyAa, TPYAOBBIM JIOCTHKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIICHHE K Pa3HBbIM BHJIaM TPYIOBOU J1€ATEIHHOCTH.

MertanpeamerHble:
PeryisiTuBHbIE YHHBepCcAJIbHbIE yUeOHbIe 1eiicTBUS
—  CaMOCTOSITENIHO OIPENENATh 11U, 3a1aBaTh [1apaMeTpbl U KPUTEPUHU, TIO KOTOPBIM MOKHO ONIPEAEIUTh, UTO LEb JJOCTUTHYTA;
— CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACSITEILHOCTU U )KU3HEHHBIX CUTYAILIUSX;
— BbIOMpaTh MYTh AOCTHXKEHHUS LIEJIH, IJIAHUPOBATh PEIICHNE IOCTABIEHHBIX 3a/a4, ONITUMU3HUPYS MaTepHalibHbIE U HEMaTepuaibHbIE 3aTPAThl;
— Opranu3oBbIBaTh () (HEKTUBHBINA OUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHKEHUS ITOCTABJICHHOM 11eTH;
—  COIOCTaBJISITh MOJY4YEHHBII pe3yNnbTat ACSITEIbHOCTH C IIOCTABJICHHON 3apaHee LENblo.
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YU4eOHbIC el CTBUS

— HCKaTh U HaXOJUTh 0000IIEHHbIE CITIOCOOBI pElIeHMs 3a/a4d, B TOM YHCII€, OCYIIECTBISATh Pa3BePHYThII HH(OPMALIMOHHBIN MOUCK U CTaBUTh Ha

€ro OCHOBE HOBBIE (YueOHbIE 1 IT03HABATEIbHbIC) 3a/auH;
— KpPUTHYECKHM OLEHUBaTh M WHTEPHPETUPOBATh HHGPOPMALMIO C pa3HBIX MO3MLIMNA, paclno3HaBaTh M (PUKCHPOBATH MPOTUBOPEUHUS B
MH(POPMAIIMOHHBIX UCTOUHUKAX;

— HCHOJIb30BaTh pa3jIUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEJCTBA [UIsl MPEJICTaBICHUS CYIIECTBEHHBIX CBA3€M M OTHOIICHHUH, a Takke
MPOTUBOPEYUHi, BBISIBICHHBIX B MHPOPMALIMOHHBIX UCTOUHUKAX;

— HaxXOJUTh M NPUBOAUTH KPUTUYECKHUE APTYMEHTHl B OTHOLIEHUU JEHCTBMM M CYXAEHHUH JPYroro; CIOKOWHO M pPa3yMHO OTHOCHUTHCS K
KPUTHYECKHM 3aMEUYaHUsM B OTHOLIEHUH COOCTBEHHOTO CYX/IEHUS, pacCMaTpUBaTh UX KaK pecypc cOOCTBEHHOI'O pa3BUTHS;

— BBICTpauBaTh WHAMBHUAYAJIbHYIO 00pa3oBaTENIbHYI0 TPACKTOPHIO, YUUTHIBas OTPAHUYEHUS CO CTOPOHBI JIPYTHMX YYAaCTHUKOB MU PECYPCHBIE
OTpaHUUYEHUS; MEHATh U yIEP>)KUBATh Pa3HbIE IO3UILIMN B IO3HABATEIILHOM 1€ATEIBHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA

—  OCYUIECTBJIATH JIETOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCJIBIMU (KaK BHYTpU 00pa30BaTeNIbHONW OpraHU3alluy, TaK U 3a ee

npenenaaMu), moAOHUpaTh NapTHEPOB AJIS J1€JI0BOM KOMMYHHUKAIIUU UCXOJI U3 COOOpaKEHUN pe3ylbTaTUBHOCTH B3aUMOJAECHCTBUS, a HE JTMYHBIX



CHUMIIATHI;

MIPU OCYIIECTBICHUU TPYIIOBONH pabOThl OBITh KaK PYKOBOJIWTEIEM, TaK M WICHOM KOMAHIBlI B Pa3HBIX pOJIIX (F€HEpaTop HACH, KPUTHK,
WCIIOJTHUTEIIb, BBICTYNAIOIIUN, SKCIIEPT U T.1.);

Pa3BEPHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX M TUChMEHHBIX ) SI3IKOBBIX CPEJICTB;

IIpenmeTtHbIe:
B pe3yabTare nzyuenunsi yue0HOro npeamera «XuMus» Ha ypOBHe CpeHero ooiero
o0pa3oBaHus:

BoinyckHuk Ha 0230BOM yPOBHE HAYYHUTCSH:
pacKpbIBaTh Ha MpUMeEpax Pojb XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpA U B IPAKTUYECKOM JIEATEIBHOCTH YEI0BEKa;
JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXAY XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;
packpbIBaTh Ha IpUMeEpax MOJ0KEHUs TEOPUH XUMHUECcKoro ctpoeHust A.M. bytiiepoBa;
noHuMath ¢usndeckuit cmbica [lepuoandeckoro 3akona .M. MennaeneeBa u Ha ero OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOMCTB XMMHUYECKHX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JEKTPOHHOTO CTPOCHUSI ATOMOB;
OOBSICHATH IPUIMHBI MHOTO0OpAa3Msl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBe U CTPOCHUH;
MPUMEHSTh IPaBUIIa CUCTEMATUYECKON MEXTYHAPOAHON HOMEHKIATYPhI KaK CpeJCTBa PA3IMYCHUS U UICHTHU(PUKAIIUU BEUIECTB 110 UX COCTABY
U CTPOCHHUIO;
COCTaBJISITh MOJIEKYISPHBIE U CTPYKTYypHBIE (DOPMYJIBl OPraHMYECKUX BEIIECTB KaK HOCUTENed WH(GOpMAalUd O CTPOSHUHU BEIIECTBA, €ro
CBOMCTBAX M MPUHAIJICHKHOCTH K ONPEIEIEHHOMY KJIaCCy COETUHEHUII;
XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA II0 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABJIMBATH NPUYMHHO-CIEACTBEHHBIE CBSI3H MEXAY
JAaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;
IIPUBOJUTL NPUMEPHl XUMUYECKUX PEAKLUM, PaCKPHIBAIOIIMX XapaKTEpHBbIE CBOMCTBA TUIMYHBIX IPEACTABUTEIEN KIJIACCOB OPraHMYECKHX
BEILIECTB C LETbI0 UX UACHTU(UKAIIMU U O0BICHEHUS 00JIaCTH MPUMEHEHHS;
IIPOrHO3UPOBATh BO3MOKHOCTb MPOTEKaHUSI XUMUYECKUX PEAaKLMil HA OCHOBE 3HAaHUM O TUIIaX XUMHUYECKOM CBSI3U B MOJIEKYJIaX PEareHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;
MCIOJIb30BATh 3HAHUSI O COCTABE, CTPOSHUM U XUMHUYECKUX CBOMCTBAX BELIECTB JJIsi 0€30MaCHOTO MPUMEHEHUS B IPAKTUUECKON AEATENbHOCTH;
MIPUBOJIUTH IPUMEPHI IPAKTUUECKOTO UCIIOIBb30BAHUS MPOTYKTOB MepepabOoTKU He(TU M MPUPOTHOTO raza, BHICOKOMOJIEKYJISIPHBIX COEMHEHUN
(oMM TUIICHA, CUHTETHUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);
MIPOBOAUTDH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TNIMLEPUHA, YKCYCHOM KHUCIOTHI, HEMIPEAEIbHBIX KUPOB, TIIIOKO3bI, Kpaxmana,
0€JIKOB — B COCTaBE MUILEBBIX MPOIYKTOB U KOCMETUYECKHX CPE/CTB;
BJIa/IETh MIpaBWJIaMU U TIpreMaMu 0€301acHOM paboThl ¢ XMMHUUYECKUMHU BEUIECTBAMH U J1a00paTOPHBIM 000pYI0BaHHEM;
yCTaHaBJIMBAaTh 3aBHCUMOCTh CKOPOCTH XMMHYECKOM pPEaKUUH W CMEIIEHUS XMMHUYECKOrO PaBHOBECHS OT PA3IMUYHBIX (PAaKTOPOB C IEINBIO
oTpesieNIEHUs! ONITUMANIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;



— TIPUBOIUTH MPUMEPHI TUAPOJIN3A COJIEN B MOBCEAHEBHOW KU3HU YEJIOBEKA;

— TIPUBOJUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIMl B NPHUPOAE, MPOU3BOJACTBEHHBIX MPOLECCAX M IKU3ZHEACATEIBHOCTH
OpraHu3MOB;

— TOPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKLUH, paCKPBIBAIOIINUX OOIINE XMMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB — METAJIIOB U HEMETAILJIOB;

— TPOBOAMTH PACUYEThl HA HAXOXKJICHUE MOJIEKYJISIPHON (DOPMYIIBI YTIEBOIOPOAA TIO MPOAYKTAM CTOPAHUS U 1O €r0 OTHOCHTEIBHOU TUIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

— BJAJIETh IIPaBHJIaMU OE30MACHOTO OOPAIIEHUS C €IKUMH, TOPIOYHMH U TOKCHYHBIMH BEIIECTBAMH, CPEJCTBAMU OBITOBOM XUMUM;

—  OCYIIECTBISTh NOUCK XUMUYECKON MH(OPMALIUU IO HAa3BaHUIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHYECKH OIICHWBATh M WHTEPIPETUPOBATh XMMHUUYECKYIO MH(DOpPMALHIO, COAEPKAIIYIOCS B COOOIICHHUSIX CPEACTB MacCOBOM HMH(popmammu,
pecypcax VMHTepHEeTa, HAYYHO-TIOMYISAPHBIX CTaThsX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBISIBICHUS OUIMOOYHBIX
CYXACHHUIA U (HOPMHUPOBAHKS COOCTBCHHOM TIO3HIIHH;

— TPeICTaBIATh MYTU PEUICHHS TNI0OANBHBIX MPOOIEeM, CTOSAIIMX Mepes] YeIOBEYECTBOM: IKOJOTHUYECKHX, SHEPreTUUYECKHUX, CHIPbEBBIX, U POJIb
XUMHH B PEIICHUN dTUX TIPOOIIEM.

I1.Conepxanne yueOHOro npeamera « XuMush»

Tema 1. CTpoeHune aToma u nepuoanueckuii 3axkon 1. U. Menaeieena (9 u)

OcHnognvie ceedenusi 0 cmpoeHuu amoma. S1npo: IpOTOHbI U HEUTPOHBI. M30TONbI. DNEKTpOHBI. DJIEKTPOHHAs 000J04YKa. DHEPreTUdYecKui
ypoBeHb. OCOOEHHOCTU CTPOEHHUS NEKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB 4-r0 M 5-ro mepuooB nepuoandeckoi cucrems! 1. Y. Menneneera
(mepexoHbIX eMeHTOB). [loHsTHE 00 OpOUTANAX. S- U P-OpOUTANIH. DIEKTPOHHBIE KOH(DUTYPAITMU AaTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Ilepuoouueckuti 3axon /. . Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. Otkpeitue 1. . MenneneeBsIM NEpUOANUECKOTO 3aKOHA.

[lepuoanueckast cuctema xummuueckux snemeHToB JI. M. MengeneeBa — rpaduueckoe oToOpakeHHE MEPUOANYECKOro 3aKoHa. DU3NUECKUi
CMBICJI IIOPSIIKOBOTO HOMEpA JJIEMEHTa, HOMEpa Iepuojia U HoMepa Ipynnsl. BaneHTHbIE 31eKTpoHbI. [IpuunHBI N3MEHEHN CBOWCTB 2JIEMEHTOB B
Mepuoiax u rpynmnax (MIaBHBIX MOATPYIINAXx).

ITonoxeHne Bonopoa B IEPUOINIECKON CUCTEME.

3HaueHue NepruoJUYecKOro 3aK0Ha U MepuoINnYecKoil cucteMbl XuMudeckux anemeHTos Jl. M. MenneneeBa 1st pa3BUTUS HAYKW M TOHUMAHUS
XUMHUYECKON KapTHHBI MUPA.

JemoncTpanum. Paznuunsie GpopMbl nepuondeckoil cucteMsl Xumuueckux snemeHToB J1. M. Menneneesa.

JlaGopaTtopuslii onbIT. 1. KoHCTpynpoBaHue nepuon4eckoil Tabaullbl 3JIEMEHTOB C HCII0JIb30BaHHEM KapTOUeK.

Tema 2. Ctpoenne BemectBa (11 u)
Honnas xumuuecxas cesazo. Katnonsl n annonsl. Knaccudukamnus noHoB. VloHHbIe KpucTammndeckue pemeTkud. CBOWCTBa BEIIECTB C ATUM
TUTIOM KPUCTAJUTMYECKUX PEIIETOK.



Kosanenmnasa xumuueckas céa3b. IDNEKTPOOTpULIATENBHOCTD. [lonspHas u HemonsipHas KoBajleHTHbIE cBA3U. Jumousb. [lonspHOCTH CBSI3M U
MOJIAPHOCTh MOJIEKYJIbl. OOMEHHBIH W JOHOPHO-AaKLUENTOPHBIM MEXaHU3Mbl OOpa30BaHMSI KOBAJIEHTHOW CBSI3U. MOIEKYISIpHbIE W aTOMHBIE
KpUCTaJIIIM4ecKue pemeTky. CBoKCTBa BELIECTB ¢ ATUMH TUIIAMHU KPUCTAIUIMYECKUX PELIETOK.

Memannuueckas xumuueckasn céa3b. OCOOCHHOCTH CTPOEHHUS aTOMOB METa/lIoB. MeTalmnyeckass XUMUYecKasl CBSI3b M METaJTH4ecKasl Kpuc-
Tajuinyeckas peuierka. CBoiCTBa BELIECTB C 3TUM THUIIOM CBSA3H.

Booopoonas xumuueckas cea3p. MexMoNeKyIsipHas ¥ BHYTPUMOJIEKYJISIpHAs BOJOPOJHAS CBsI3b. 3HAUCHHWE BOJOPOJHON CBS3U UL Op-
raHU3alU CTPYKTYp OMONOIMMEPOB.

Ionumepwer. TlnacTMacchl: TEpMOIUIACTBI U PEAKTOIUIACTBI, UX MPEACTABUTENM M INpuMeHeHHe. BonokHa: mpupoiHble (pacTHUTENbHbIE U
KUBOTHBIC) U XUMUYECKUE (MCKYCCTBEHHbBIC U CHHTETUYECKUE), UX MPEJCTABUTEIN U IPUMEHEHHE.

l'azo006pasnoe cocmosanue éeujecmsa. Tpu arperaTHbIX COCTOSIHUS BOJIbl. OCcOOEHHOCTH CTPOEHUS ra3oB. MosipHbI 00beM ra3000pa3HbIX Be-
IIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOAHBIX CMECE: BO3AyX, MPUPOAHBIN ra3. 3arpsizHeHue atMocdepsl (KUCIOTHBIE TOKIH, MAPHUKOBBINA 3P QeKT) u
0opnba ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIICKUCIbIN ra3, aMMuak, 3TuieH. MIx nomy4yenue, coOupaHue U pacro3HaBaHUe.

JKuokoe cocmosnue éewgecmea. Bona. IlorpebiaeHue Boabl B OBITY U HA TIPOU3BOACTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUSI.

MunepanbHble BOJAbBI, HX UCTOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LIETAX.

Kunkue KpucTaJibl U UX TPUMEHEHUE.

Tsépooe cocmosinue gewyecmaa. AMopHbIE TBEpAbIC BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKa, UX 3HaYeHHE U MpuMeHeHue. Kpucramiueckoe
CTPOEHHE BEILECTBA.

Jucnepchuvle cucmemul. IloHsTHE O MUCTIEpCHBIX cucTeMax. JlucnepcHas ¢asza u nucnepcuonHas cpena. Knaccudukaiys TMCIEpCHBIX CUCTEM B
3aBHCHMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOM Cpe/ibl U TUCIEPCUOHHOMN (a3bl.

I'pyboaucniepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOIMCTIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

Cocmas sewgecmea u cmeceti. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIIIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

[Tonstue «ons» U €€ pa3HOBUIHOCTU: MaccoBas (IOJS IJIEMEHTOB B COECIWHEHUH, JOJS KOMIOHEHTa B CMECH — JOJS MpUMECEH, 10
pPacTBOPEHHOTO BEIIECTBA B pacTBOpE) 1 00beMHast. J[0ms1 BBIX01a MPOAYKTa PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

JeMoHcTpanuu. Mojenb KpHUCTaNIMYECKOW pemieTku Xxjopuaa Hartpus. OOpasnbl MHUHEpPaIoB C HMOHHOW KPHUCTAUIMYECKOW PpEIIeTKOM:
KalpllUTa, TamuTa. MoJenu KpUCTAIUTMUECKHUX PEIIeTOK «CyXOTo npAa» (WM Hoja), anmasa, rpadura (unu kBapma). Moaens monexkynst JTHK.
O6pa3mel ractMace (peHonohopMaibIeTUAHBIC, MOTUYpPETaH, MOJMAITHICH, MOJUIPOINUJIEH, MOJUBHHWIXJIOPU) W u3nenus u3 Hux. OO0pasisl
BOJIOKOH (IIepPCTh, IIENK, aleTaTHOE BOJOKHO, KalpoH, JIaBcaH, HEMIOH) u u3fenus u3 Hux. OOpasibl HEOpraHWYecKHX IOJUMEPOB (cepa
IIacTUYecKasi, KBapl, OKCHJ aJlOMUHUS, MPHUPOJHBIE ATIOMOCUIMKATHI). Mojenb MoyspHOro oObeMma ra3oB. TpH arperaTHbIX COCTOSIHUS BOJIBI.
OOpa3upl HAKUTK B YallHUKE W TPyOaxX LEHTPaTbHOTO OTOIUIeHHUs. JKeCcTKOCTh BOABI U COCOOKI ee ycTpaHeHus. [IpuOophl Ha KUAKUX KpUCTAIIAX.
OO0pa3ibl pa3IMYHBIX TUCTIEPCHBIX CUCTEM: IMYIIBCHH, CYCIIEH3HH, adpo30iiei, reneid u 3oiei. Koarymsuus. Cunepesuc. Dddext Turmans.



JlabopaTopubie ombIThl. 2. OmpeneneHue TUNA KPUCTAUNIMYECKOW DPEIIETKH BEIIECTBA M ONUCAaHUE €ro CBOMCTB. 3. O3HaKOMIIEHHE C
KOJUIEKIIMEH IIOJUMEPOB: IUIACTMAcC M BOJIOKOH M u3fenus u3 HUX. 4. McneltaHne BOIBI Ha JKECTKOCTb. YCTPAHEHHUE JKECTKOCTH BOXBL .
O3HaKOMJIEHHE C MUHEPATIBHBIMU BoAaMU. 6. O3HAKOMJIEHUE C JUCIIEPCHBIMH CHCTEMAaMHU.

Tema 3. Xumunueckue peakuuu (12 u)

Peaxyuu, uoywue 6e3 usmenenus cocmaea eeujecme. AIUIOTPONMS M AJUIOTPOIHBIE BUAOM3MEHEHus. IIpuumHBI amIoTponuu Ha IpuMmepe
MouuKaui kuciaopoaa, yriaeposaa u gocgopa. O30H, ero 6uosorndyeckas pob.

N3omeps! 1 uzomepus.

Peaxyuu, uoywue c uszmenenuem cocmasa eewjecms. Peakun COEIMHEHMs], Pa3JIOKEHMs, 3aMELICHUs U OOMEHa B HEOPraHUYecKoH Hu
OpraHuYecKor XuMHH. Peakium 3K30- W 3HIOTEpMHUYECKHE. TermoBoil 3PPeKT XUMHUECKOW peakiuy M TEPMOXMMHYECKHE ypaBHEHUs. Peakimun
TOPEHMS, KaK YaCTHBIN CIy4ail 3K30TEPMUYECKUX PEaKIUil.

Ckopocmb xumuueckou peaxyuu. CKOpOCTb XUMUYECKON pEeaKIMU. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMH OT IPUPOJIbl pearupyrommx
BELIECTB, KOHUEHTPALUU, TEMIIEPATYPHI, IJIOLAAN TOBEPXHOCTU COIPUKOCHOBEHUS M Karanusaropa. Peakuuu romo- m rereporeHssle. Ilonstue o
KaTaJn3e U Kataau3aTopax. @epMeHThI Kak OMOJIOTHUECKUE KaTaIn3aTophbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHUS.

Obpamumocme  xumuueckux peaxyuu. HeoOpatumbele u oOpaTtumble xuMHyeckue peakuuu. COCTOSHHME XHMHUYECKOTO DPAaBHOBECHUS IS
00paTUMBIX XUMUYECKHX peakiuii. CrocoObl CMEIIeHHs] XHMUYECKOTO paBHOBECHUS Ha TIpUMepe cuHTe3a aMMuaka. [loHsTne 00 OCHOBHBIX Hay4HBIX
IIPUHLIMIIAX IPOM3BOACTBA HA IIPUMEPE CUHTE3a aMMHUAKA NI CEPHOU KHUCIIOTBHI.

Ponv 60061 6 xumuueckou peakyuu. VICTHHHBIE pacTBOpPBL. PacTBOpHMOCTh M KiacCH(UKAIMS BEUIECTB MO 3TOMY NPHU3HAKY: PAaCTBOPHMEIE,
MaJlopacTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEAJIEKTPOIUTHI. DIEKTPOIUTHYECKAs Tucconnanus. Kucaorbl, OCHOBaHMS U COJIM C TOUKHU 3pEHUS TEOPUH JIEKTPOIUTHUECKON
JUCCOLUAINH.

XUMUYECKHE CBOICTBa BOJABI: B3aUMOJICHCTBHME C MeETaUIaMHM, OCHOBHBIMM M KHCJIOTHBIMM OKCHAAMHM, pa3IOKeHHE U 0Opa3oBaHME
KpUCTAJIIOTUAPATOB. Peakiuu rufjpaTaliui B OpraHu4eCcKol XUMHH.

T'uoponusz opaanuueckux u neopeanudeckux coeournenuti. HeooOparumslii ruaponns. OOpaTuMsblil THAPOIN3 CONEH.

I'maponu3 OopraHMYECKUX COENMHEHHH M €ro NMPaKTUYECKOe 3HAYeHME Ul MOJIyYeHUs THIPOJIM3HOIO CIMpTa U MbUIa. buosormdeckas poiib
TUIPOJIN3a B IUIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILECTB U SHEPTUU B KIIETKE.

Oxucnumenvro-6occmanosumenvHule peakyuu. CreneHb okuciaeHus. OnpeaeseHue CTeneHu OKUcIeHus o Gopmyie coenuHenus. [lonstue 06
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusaxX. OKUCIeHNE U BOCCTAHOBJICHUE, OKUCIUTEIh U BOCCTAHOBUTEIb.

OneKTponn3. DIAEKTPOIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN NpoLecC. DIEKTPOIN3 PACILUIABOB U PACTBOPOB Ha IPUMEPE XJIOPHUIA HATPHUS.
[IpakTueckoe NpUMEHEHHUE JIEKTPOIN3a. DIEKTPOIUTUYECKOE MOTYyICHUE AITFOMUHHUSL.

Jemoncrpauuu. Ilpespamenue kpacHoro ¢ochopa B Genbiif. O30HaTop. Moaenu monekyn H-OyraHa U m300yTaHa. 3aBHCHMOCTb CKOPOCTH
peaxknuu OT IPUPOJIbI BEIIECTB HAa MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IMYHBIX KHCIOT OJUHAKOBOW KOHIIEHTPAIMH C OJIMHAKOBBIMH I'paHyJaMu
LIMHKA ¥ B3aUMOJICHCTBUS OJUHAKOBBIX KYyCOYKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, JKelle3a) C COJIIHOM KHUCI0TOW. B3anmmopeiicTBue pacTBOpoB
CEpHOIl KUCIIOTHI C pacTBOpaMU THOCYJIb(aTa HATPHs pa3IMYHON KOHLIEHTpALUU U TemrepaTypbl. Moaens kumsiero cios. PaznoxeHue nepokcuaa



BOJIOpOJIa C MOMOIIbI0 KaTanu3atopa (okcuma mapranna (IV)) m karamassl celporo msca u ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peaklui,
UAYIIUX ¢ 00pa3oBaHMEM OCaJlKa, ra3a Win BoAbl. B3aumoneiictBue nutus u Hatpus ¢ Boaoil. [lonyuenune okcnna gocgopa (V) u pacTBOpeHHe €ro B
BOJIC; MCIIBITAHUE TOJIyYEHHOTO pacTBOpa JakMycoM. OOpasmbl KpUCTAIUIOTUAPATOB. McmbITaHne pacTBOPOB 3JEKTPOJIUTOB M HEINEKTPOJUTOB Ha
IpeaMeT IUCCOLUAMU. 3aBUCUMOCTh CTEHEHH JIEKTPOJIMTHUECKON AUCCOLMAIMM YKCYCHOM KUCIIOTHI OT pa30aBieHus pactsopa. ['maponus kapoua
Kanplus. I'maponus kapOOHATOB LIEIOYHBIX METaIOB U HUTpaToB HUHKA win cBuHLA (I1). ITonyuenue mbina. IIpocrelinme oKUCIUTENIBHO-BOCCTA-
HOBMTEJIbHBIE PEAKLMU: B3aUMOJEHCTBUE IIMHKA C COJITHOW KUCIIOTOM M keje3a ¢ pacTBopoM cyinbdara meau (I1). Monens anekrponusepa. Moneins
ANEKTPOJIN3HOM BaHHBI JUIs [TOJIy4YEHUS AITFOMUHMSL.

JlaGopaTopHble onbIThI. 7. Peakius 3aMeleHus Meiu kejle30M B pacTBOpEe MeIHOro Kynopoca. 8. Peakuuu, uayime ¢ o6pa3zoBaHHEM OCaJIKa,
raza u Bojbl. 9. [lonydeHue kuciaopoa pa3noKeHUEM MEePOKCUaa BOJAOPOa ¢ MOMOIIbI0 okcuaa mapranna (1V) u karanasel ceiporo kaprodens. 10.
[Tonydyenue Bo0pO/1a B3aUMOICMCTBUEM KUCJIOTHI ¢ TUHKOM. 11. Paznuunble ciydan ruiposusa CoJiei.

Tema 4. BemecTBa u ux cBoiicTBa (21 u)

Memannvi. B3aumozelicTBue MeTasIoB ¢ HEMETaJJIaMU (XJIOPOM, Cepoil U KHCIopooM). B3aumoseiicTBue 1IEI04YHBIX U HIET0YHO3EMENbHBIX
METAJIJIOB C BOJOW. DJIEKTPOXUMHUYECKUI Psijl HANPSOHKEHU MeTallioB. B3auMozeiicTBre METAJUIOB C PACTBOPAMU KUCJIOT U CoJiel. AJTIOMUHOTEPMUSL.
B3aumoneiicTBre HaTpuUs ¢ ITAHOJIOM U HEHOIOM.

Koppo3us metannos. [loHsATHE 0 XUMHUYECKON U AJIEKTPOXUMUYECKON KOPpo3un MeTaJliIoB. CriocoObI 3aIllUThl METAJIIOB OT KOPPO3UH.

Hememannwi. CpaBHUTEIbHAST XapaKTEPUCTUKA TAJIONEHOB KaK HamOosiee TUIMYHBIX MpeacTaBUTeNeld HeMeTamuioB. OKUCIUTENbHBIE CBOICTBA
HEMETAJJIOB  (B3aUMOJEHCTBUE C MeETallaMd U BOAOPOJOM). BoccraHoBUTENbHbIE CBOWCTBa HEMETAIOB (B3auMoOJEWCTBUE C Oolee
3JIEKTPOOTPHULIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMHU BELIECTBAMU-OKUCIUTEISIMHU).

Kucnomur neopeanuueckue u opeanuueckue. Knaccudukanus KucinoT. XuMHUECKHUE CBOWCTBA KUCIOT: B3aUMOJICHCTBHE C METAJNIAMH, OKCUIAMU
METaJUIOB, TMJIPOKCUAAMU METAIJIOB, COJIAMHU, criupTaMu (peakuus stepudukanun). OcoOble CBOICTBa a30THOW M KOHIEHTPUPOBAHHOW CEpHOMN
KHCIIOTBHI.

Ocnosanusa neopeanuveckue u opzanuueckue. OCHOBaHHUSA, MX Kiaccuukanus. XUMHUYECKHE CBOMCTBa OCHOBaHMH: B3aMMOJEHCTBHUE C
KHMCIIOTaMHU, KUCIOTHBIMU OKCUIAMH U COJIIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUH.

Conu. Knaccudukaus coneil: cpeqHue, KUCible U OCHOBHbIE. XHMMHUYECKHE CBOWCTBAa COJIEH: B3aMMOAEWUCTBUE C KHCIOTaMH, IIEIOYaMH,
MeTaymaMu U coisiMu. IlpencraButenu conel M MX 3HaueHWe. XJIOpHJ HaTpus, KapOoHaT Kaublius, (ocdar kampuus (CpegHUE COJH);
TUAPOKAPOOHATHI HATPUS U AMMOHHS (KUCIIBIE COJN); THApoKcokapOonaT menu (1) — manaxut (OCHOBHAs COIIb).

KauecTBeHHbBIC peaklnu Ha XJIOPHUJI-, CYIb(]aT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHHs, KaTnoHsI skene3a (11) u (111).

T'enemuueckas c6:136 MedHcOy KNaccamu HeOP2aHuueckux u opeanuieckux coeourenuti. [IIoHATHE 0 TEHETUUECKOW CBSI3U U T€HETHYECKUX psAAax.
I'enernueckuit pan metamia. ['enetnyeckuit pan Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO PsAJla B OPraHUYeCKOW XUMHUH.

Jemoncrpanuu. Komneknus oOpasnoB MeramioB. B3aumoneicTBue HaTpus W CypbMBI C XJOpOM, JKene3a ¢ cepoil. ['opeHume marHus u
AIIOMHUHMS B KHCIIOpoje. B3aumozeiicTBue IenoYHO3eMeIbHBIX METAUIOB ¢ BOJOW. B3ammopeiicTBue HaTpusi ¢ TaHOJIOM, IIMHKA C YKCYCHOM
KHCIIOTOM. AntoMuHOTEpMUs. B3anmoaeiicTBie Meayn ¢ KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbTaTel KOPpO3UM METAJIOB B 3aBUCUMOCTH OT
ycioBuil ee nporekanus. Komeknus obpasioB HeMeTaioB. B3anmozeiicTBie XJIOpHOM BoAbI ¢ pacTBopoM Opomuaa (moaupaa) kanus. Kosmexmus



MPUPOJHBIX OPTaHUYECKUX KUCIIOT. PazbaBiieHHe KOHIICHTPUPOBAHHOW CEpHOW KUCIOTHI. B3ammozelicTBuE KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI C
caxapoM, LeJII030M u Menpto. OOpa3ibl NPUPOAHBIX MHHEPAJIOB, COJEpXAIUX XJIOpWUJ HaTpus, KapOoHAT Kaupuus, (ocdar Kaablus U
rugpokcokapoonar meau (I1). OGpa3upl NHUIEBBIX MPOIYKTOB, COAEPXKAIIUX THAPOKAPOOHATHI HATPUS U AMMOHUS, UX CIIOCOOHOCTH K Pa3i0oKEeHUIO
IIpY HarpeBaHuu. ['amenne coapl ykcycoMm. KauecTBeHHbIE peakIuy Ha KATHOHBI U aHUOHBI.

JlabopaTopHble onbIThL. 12. McnibiTaHne pacTBOPOB KUCJIOT, OCHOBAHUW M coJjied MHAMKaTopamu. 13. B3aumopeiicTBue COJNSIHOM KUCIOTHI U
pacTBOpa YKCYCHOM KHCIJIOTHI ¢ MeTauiamu. 14. B3auMopelcTBHE COJISTHOM KHUCIOTBI M PacTBOpAa YKCYCHOM KHCIOTBI € OCHOBaHMSMHU. 15.
B3aumopeiicTBue CONSIHONM KMCIOTHI M pacTBOPa YKCYCHOM KUCIOTHI ¢ cosisiMU. 16. [losnydueHne u cBoiicTBa HepaCTBOPUMBIX OCHOBaHUMU. 17. 'maponus
XJIOPU/IOB M alleTaTOB IIEJIOYHbIX MeTauioB. 18. O3HakoMiIeHHE C KOJUIEKLHMSMH: a) METaioB; 0) HEMETaJJIOB; B) KHCIOT; I') OCHOBaHHIi; 1)
MHUHEpAJIOB U OMOJIOTMYECKHX MAaTEPHUAIOB, COAEPIKALINX HEKOTOPHIE COJIH.

Tema 6. XumMus u 001ecTBo (8 4.)

Xumusa u npou3zeo0cmeo. XUMUYECKask IPOMBILUIEHHOCTh, XUMUY€ecKasi TexHoJorus. Ceipbe Al XMMUYECKOM NpoMbllieHHOCTU. Bona B
XMMHMYECKOHN MPOMBILUIEHHOCTH. DHEPIU JUIsl XUMUYECKOT 0 IpOn3BOoACTBA. HaydHble IPUHIMIIBI XUMUYECKOTO IPOU3BOACTBA. 3aIUTa OKPYKAIOLIEN
Cpelbl U OXpaHa TpyAa NPU XUMUYECKOM Npou3BoAcTBE. OCHOBHBIE CTaIUU XUMUYECKOT0 MPOU3BOJICTBA (aMMHaKa U MeTaHoJ1a). CpaBHEHUE
IIPOU3BOJICTBA 3THUX BEILECTB.

Xumusa u cenvckoe xo3aicmeo. XUMU3alys CeJIbCKOro X0341UCTBA U €€ HalpaBiieHUs. PacTeHus ¥ mouBa, HOYBEHHBIN MOTJIOLIAIOIIMI KOMILIEKC
(IIIIK). Y no6penus u ux kinaccudukanus. XUMUYECKHUEe CPEICTBA 3aIUUThl pacTeHUH. OTpHULaTebHble NOCIEACTBHSI IPUMEHEHHSI IECTULIUIIOB U
6opbOa ¢ HUMH. XMMH3a1Us )KUBOTHOBOJICTBA.

Xumua u Ikon02us. XMMAYECKOE 3arpsi3HEHNE OKpysKatolien cpeasl. OxpaHa ruipochepbl OT XUMHUECKOT0 3arpsi3HeHus. OXpaHa MOYBbI OT
XHUMHAYECKOTro 3arps3HeHns. Oxpana aTMocgepsl OT XUMUYECKOro 3arps3Henust. Oxpana (iaopsl v payHbl OT XUMUYECKOTO 3aTrPsI3HEHHMS.
buoTtexHonOrYs ¥ reHHas HHKEHEPUs.

Xumus u nogceonesnasn xHcusnp yenogexa. Jlomannss anreuka. Motomiue u yuctsmue cpeactsa. Cpencrsa 60pbObl ¢ OBITOBEIMU HACEKOMBIMH.
CpencrBa TMYHOM TMTMEHBl U KOCMETUKU. XUMUS U NTHIIA. MapKupoBKa yIaKOBOK IHUILEBBIX MPOIYKTOB U IPOMBIIIIEHHBIX TOBAPOB U YMEHHUE UX
YUTATh. DKOJIOTHUS KUIIUILA. XUMUS U TeHETHKA YeIOBeKa.

JlemoncTpanuu. Mojienu nponu3BoACcTBa CEpHON KUCIOTH M amMuaka. Komekius ynoOpenuit 1 nectuunoB. OOpasiisl cpeicTB ObITOBONM XMMUU U
JIEKapCTBEHHBIX NpenapaToB. KoyuieKkiuu cpecTB TUrieHbl U KOCMETHKH, MPEnapaToB ObITOBON XUMHH.

®opMBbI OpraHu3aluu y4eOHbIX 3aHATHIL:

-1abopaTopHbIe PabOTHI;

-paKTHYECKUe padoThI;

-JIEKIINH;

-XUMUYECKUI TUKTaHT;

-KOHTPOJIbHBIE PaOOTHI.



OcHoBHBIE BU/IBI YUeOHOI1 neaTensHocTH (Yka3anbl B KTII):
-¢poHTanbHas Oecena;

-pabora ¢ y4eOHUKOM;

-paboTa ¢ WIUTFOCTPALIUSIMHU;

-paboTa c TepMUHAMU;

-IIPOCMOTP CIIANW-1IOY;

-3aI0/IHEHHE TaOJINII;

-aHaJIN3 TaOJIHIL,

-paboTa ¢ TeKCTaMHu.



I1l.KasengapHo-TeMaTn4yeckoe NJIAHMPOBAHUE

Ne BBoaumbie . Tun
i Tema ypoxka HOHSITHSE CpencrBa 00y4eHust Buabl yueOHOIi 1esTeILHOCTH ypoxa Jara
Tema Ne 1. «Cmpoenue amoma u nepuoduueckuii 3akon /I. U. Mendeneesa»(9 uacos)
Henu:

» Ha ocHOBe MeXIpeIMEeTHBIX CBsA3EH ¢ (PU3UKON TTOBTOPUTH JOKA3aTEIbCTBA CIOKHOTO CTPOCHUS aToMa.
» PaccMOTpeTh KBaHTOBBIE XapaKTEPUCTUKH JICKTPOHOB M 3aKOHOMEPHOCTH 3aITOJTHEHHS JJIEKTPOHAMH aTOMHBIX OpOUTAJICH.
» HayuuTcs 3anuchIBaTh 3JEKTPOHHBIE KOH(UTYPAIIUH aTOMA.
» Ha npumepe otkpseitus [1.3. paccMOTpeTh OCHOBHBIE 3aKOHOMEPHOCTH U ATAIlbl CTAHOBJICHHUS HAYYHOH TEOPHUH.

1. | ATom — cioXkHas yacTuIa OpOuTtanb Tabmuna «CtpoeHue CocraBiieHue CXeM CTpPOEHUs Kom6unn | 1.09

aToMa» aToMa, paboTa ¢ TEKCTOM U pOBaHHbI
CIPaBOYHBIMU TaOIUIIAMU i

2. | CocrostHuE DJIEKTPOHOB B KBanrtoBeie uucna; | Tabmauna «Ctpoenue Cocrasnenue Tabn. «Ctpoenue | Kom6unm | 7.09
atoMe. | 1aBHbIe kBaHTOBBIE | 3amnpert Ilaynu; aToMa» AJIEKTPOHHBIX 000JI0UEKY; pOBaHHbI
yucia IIpaBuno XyHna «Yucno AO Ha ypoBHSIX U 17}

n/ypoBHsx»; «Pacnpenenenue &
10 SHEPrETUYECKUM YPOBHSIM»

3. | DneKkTpoHHBIE ONeKTpOHHBIE Tabn. «DneKTpoHHbIE CocraBiieHune 3J1eKTPOHHO- Kom6unu | 8.09
KOH(UTYpaIii aToMOB KOH(UTYyparuu KOH(UTYpaIi aTOMOB) CTPYKTYPHBIX (hOpPMYI U POBaHHBI
XUMHUYECKHUX 3JIEMEHTOB aTOMOB ANEKTPOHHBIX KOHPUTyparui i

XUMHUYECKUX aTOMOB
2JIEMEHTOB

4. | BajeHTHBIE BO3SMOXHOCTH Bo36yxnénnoe ITepuognueckas cuctema | CocTaBIEHHE CXEM Kom6unu | 14.09
aTOMOB XMMHYECKUX COCTOSIHHE, XUMHUYECKHUX 3JIEMEHTOB pacnpeneneHus € o pOBaHHBI
JJIEMEHTOB CTallMOHapHOE opOuTasAM, COOTBETCTBYIOIIUM | U

COCTOSTHUE HU3LIEMY U BBICHIEMY
JHEPreTUYECKOMY COCTOSIHUIO
aToMa

5. | CpaBHeHUE BaJIGHTHOCTH U | BalneHTHOCTH u [Tepuoanueckas cuctema, | CoctaBUTh (HOPMYIIBI, Kom6unn | 15.09
CTETIeHU OKUCJICHUS CTETEHb KapTOUYKH, yYEOHUKH. OTIpe/IeNICHUE C. 0. PA3JI0KEHHE | POBAHHBI

OKHCJICHUS aTOMOB, COCTaBJICHHE )7




aIropuT™Ma
6. | [lepumomuyeckuii 3aKoH u Banentnsie [lepuonnueckas cucrema | KoncrpyupoBanue Kom6unn | 21.09
[lepuoanueckas cucrema AEKTPOHBI, XUMHUYECKHUX 3JIEMEHTOB [leproanueckoit TaOIUIIBI pOBaHHBI
XUMHYECKHUX IJIEMEHTOB buznueckuit AJIEMEHTOB C UCIIOJIb30BAHUEM | i
.. MenneneeBa u CMBICIT KapTO4YeK, paboTa ¢ TEKCTOM H
CTPOEHHUE aTOMa MOPSAKOBOTO TabIuIen
HOMepa, TPYIIIIbI,
nepuosa
7. | KourpoabHas padora Nel Kaprouku ¢ 3aganusmMu CamocrositenbHas padbora Kontposs | 22.09
«CmpoeHnue amoma u Has
nepuoouueckuti 3akou /[. . pabora
Menoeneesar
Tema No 2.«Cmpoenue gewrecmean(11 uacos)
Henu:
» YILJIyOUTH MpeCTABJIEHHE 0 XHMHUYECKOMH CBSI3H, €€ THMAX, MO3HAKOMHUTh CO CBOWCTBAMH XMMHYECKOW CBSI3H, 10KA3aTh €IMHCTBO
NPUPOAbLI XMMHYECKHX CBAA3EN;
» PackpbITh YHHBePCAJbHBII XapaKTep MOHATHS «THOpUAU3aNusi opouTaieii». [loka3zaTs 3aBHCHMOCTb MPOCTPAHCTBEHHOT0 CTPOEHH S
BellecTBA OT THIA THOPUIN3ALNY;
> PACKpPBITh YHUBEPCAJIbHBIH XapaKTep OCHOBHBIX MOJIOKEHH TEOPUU CTPOEHUS] XUMHYECKUX COeNMHEHUI;
> PacCKpbITh MOHSTHE 0 BEIIECTBAX MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS;
> Ppa3BUTH 00LIHE MPEICTABIEHHUSI 0 COCTABE BENIECTB U MPUYMHAX HX MHOT000pa3usi;
> Ppa3BUTb YMEHHE Pa3/in4yaTh YHCThIE BelIeCTBA M CMECH; IaTh MOHATHE 00 NCTHHHBIX PACTBOPAX M TUCIEPCHBIX CHCTEMAX.
8. | Xumnueckas cBsa3b. Enunas | Ennnas npupona Tabnuubl, Moaenu CocraBnenue: cxem Kombunu | 28.09
MPHUPOJIa XUMHUYCSCKON CBSI3U | XMMHUYECKOM CBsi3u | kpuctai. pemérok NaCl, o0pa3oBaHKE B-B C PA3JIMYHBIMUA | POBAHHBI
COy, Ch. THIIAMU XUM. CBSI3HU 74
9. | Monnas xumuueckas cBs3b | MoHHas Tabnuiel, MOIEIH CocraBneHue OopHOTo Camocros | 29.09
Kpucrammnueckue pemérku | xumudeckas cBsi3b | kpuctai. pemérok NaCl KOHCIIEKTA. TeTbHAS
Kpucrannmueckue pabota no
pelETKH IJIAHY
10. | KoBaneHTHasT CBS3b KoBanentnas Ta6muma «Knaccudukanus | CoctaBieHne OOPHOTO Camocros | 5.10
CBSI3b (MONIIPHAS M | KOBAJIGHTHOM CBSI3U KOHCIIEKTA. TeTbHAS




HETOJIsIpHAsT) paborta mo
IUIaHY
11. | BonopozaHas cBs3b Bonoponnas cesa3p | Tabmuma « O6pa3zoBanue CocraBieHue OOpHOIO Camocros | 6.10
BOJIOPOJTHOM CBSI3U» KOHCIIEKTA. TeJIbHAs
paborta mo
IUIaHY
12. | Merajummdeckas CBI3b Meraumdeckas Ta6muma « O6pazoBanue CocraBiieHue: cXxeM Kom6Ounau | 12.10
CBSI3b METAJUINYECKOM CBSI3U o0pa3oBaHue B-B C pa3IMYHBIMU | POBAHHBI
TUTIAMU XUM. CBSI3U i
13. | T'ubpuguzanms I'ubpuau3anms Monenu monekyn CHg, Pabora ¢ mogensamu Kom6unu | 13.10
AJICKTPOHHBIX OPOUTANCH U | SJICKTPOHHBIX C2Has, CoH2, CeHe, rpadurt, | cocTaBneHue pucyHKOB POBaHHBI
T€OMETPUS MOJIEKYJT opoOwuranei, anmMas Pa3IUYHBIX THOpUIU3AIII 171
HACBII[AEMOCTb,
HaIpPaBICHHOCTh
14. | JIucniepcHbie cUCTEM OMynbcuu, OO0pa3ibl npenapaToB DKCHEPUMEHT 110 MOITYYEHUIO Kom6unn | 19.10
CYCIICH3UH, TeTH, | OBITOBOM XUMHHU JIMCTIEPCHBIX CHCTEM, pPOBaHHBI
30711 COCTaBJICHHE TAOJIUIIBI i
«Knaccuduxanus qucrnepcHbIx
CUCTEM.
15. | Teopus ctpoenus N3omepsl u Tabn. Cxema: «/30Mephl U | DKCIEPUMEHT, COCTaBJICHHE Kom6unn | 20.10
XUMHUYECKHX COEJMHEHHUH TOMOJIOTH TOMOJIOTH U30MEPOB, TOMOJIOTOB POBaHHBI
A.M. byrneposa (TCB) 51
16. | Peakuuu nonumepusamuu Peakuun Monenu CHa, CoHg, C2Hs, | CocTaBnenue onopHoro Komb6unau | 26.10
MOJTUMEPHU3AITIH KPHUCTaITHIECKNE KOHCIIEKTa, YIPaXHEHUS B pPOBaHHBI
pewmeéTku rpaduT, anmas; COCTABJICHUM YPaBHEHUU 71
HCI, H20, unnukatopsi, XUMHUYECKHUX PEaKINM.
OeH3uH, napadux
17. | Ilonmumeps! oprannyeckue u | [lonumepsl Konnexuuu ropusix nopos | Knaccugukauus nsomepos; Kom6unn | 27.10
HEOpPraHNYecKue OpraHuyYecKue u ¥ MUHEPAJIOB, JKEJIaTHH, CpaBHEHHE ITPOLIECCOB POBaHHBI
HEOpPraHWYeCKue kpaxmai, oeiok, H20, Jo, MOJMMEPU3aLUH 1 174

PEaKTUBBI JUIs
OTIpe/IeTICHNs], HarPeB
pUOOPHI.

ITOJIMKOHACHCAIINH.




18. | O6o6maromuii ypox mno Kaprouku ¢ 3agaHusMu CamocrositensHas paboTta Kontpons | 10.11
Teme: «Cmpoenue Has
eeujecmeay pabota

Tema Ne 3.« Xumuueckue peaxkyuuy(12 uacog)
Heau:

» c(hopMHPOBATH 1EJIOCTHOE MpPeACTaABIeHHE 0 KJIacCHPUKANMUIX XUMHYECKUX PEaKIHii; CKOPOCTH XUHMHYECKHX PeaKIHii, XHMHYECKOM
PABHOBECHH, CIIOCO0AX ero CMelleHHs;

> 0000IMTH U YIJIyOUTh 3HAHHUS 0 TEOPHUH JIEKTPOJIUTHYECKO ANUCCOMUALHN;

> Ppa3BHUTb 001IMe NMPeICTABJIEHUS 0 THAPOJIN3e HEOPraHUYECKUX U OPraHUYeCKHX BelleCTB;

> Ppa3BUBATh YMEHHs ONpeNeJsiTh: CTeNeHH OKHCIeHUsI o ¢popmyJie coeIMHEHNs, MPOIecChl OKUCJIEHHS H BOCCTAHOBJIEHUSI,
OKHCJNTE]b U BOCCTAHOBHUTEIb.

19. | Knmaccudukamnms XuMuyeckas PeaxTuBb! 0i1g DKCIEepUMEHT, HAOJIIOICHHE, Kom6unau | 16.11
XUMHAYECKHX PEaKIUil B peaxims, 71a00paTOPHBIX OIBITOB, BBIBOJI; BEIBOJ ()OPMYIL, POBaHHBI
OpPraHUYECcKOM U THUIIBI peaKui pubOoOpbI KJIacCU(pUKaLUs XUMHUECKOI i
HEOPTaHUYECKON XUMHU peaxiyu, orpeesieHue TUIIOB

XUMHYECKON peaKInu

20. | Knmaccuduxamms Tabmurel CocraBieHue OopHOro Kom6unn | 17.11
XUMHYECKHUX PEaKIIHii B «Knaccuduxarnms KOHCIIEKTA. POBaHHBI
OpraHUYeCKON U XUMHYECKHUX PEAKIIUA B 71
HEOPraHU4eCcKOM XMMHUU OpraHUYecKoi 1
(mponmokeHue) HEOPraHUYECKON XUMUN

21. | ®akTOpHI, BIUSIONINE HA JlaboparopHoe DKCIEpUMEHT, COCTABIIEHUE Kom6unn | 23.11
CKOpPOCTh XUMHUYECKUX o0opyaoBaHue OTIOPHOT'O KOHCIIEKTA, POBaHHBI
peakuui YIPaXXHEHUs B COCTABIICHUU 71

ypaBHEHUN XUMHUYECKUX
peaKuuii.
22. | XuMudeckoe paBHOBECHE KoncranTa YnpakHeHus: B COCTaBICHUHI Camocros | 24.11




paBHOBECHS. ypaBHEHUI XUMHUYECKUX TEJIbHAs
peaKIuii. pabora 1o
IUIaHY
23. | 3aKOH COXpaHCHHS SHEPTUU | 3aKOH COXPaHCHUS CocraBiieHre OOPHOIO Camocros | 30.11
SHEPTrUn KOHCIIEKTa TEJIbHAS
pabora o
IUIaHY
24. | TemnoBoii a3¢dext Temmooii a¢dexr | JlabopatopHoe DKCTIIEpUMEHT, COCTABIICHUE KomMO6unn
Tepmoxumuueckue Tepmoxumuueckue | 000pyaoBaHUE OIIOPHOT'0 KOHCIIEKTA, POBaHHBI
ypaBHEHUS ypaBHEHUS YIPA)KHEHUS B COCTABJICHUU 71 1.12
YpaBHEHUH XUMHUYECKUX
peaKUunii.
25. | Durpomnusa. CKkopocTb DHeprus CocraBiieHre OOPHOTO Camocros
XUMHAYECKHX PeaKIii aKTHBAIIWU. KOHCIIEKTA, YIPA)KHEHHS B TEJIbHAS
DHTpONHUs COCTaBJICHUM YpaBHEHUU pabotamo | 7.12
XUMHUYECKHUX PEAKIUH. IJIaHy
26. | DrekTponuTHYecKas Onexrponurnyeck | Tabnuua CocraBienue ypaBHEHUI 8.12
mucconnanus (D). ast TUCCcoLMalus. «DNEeKTPOIUTHYECKAs JMCCOLIMALIUT Kombunu
KoncranTa quccounanumn KoncranTa JIVICCOTTHALINS). POBaHHBI
U CCOIMAINI "
27. | BogopoaHslii moka3aTeis Bonopousiii CocraBieHre onopHOro Kom6unn | 14.12
noka3arTeib KOHCIIEKTA. POBaHHBI
i
28. | I'mnponus Heopranuyeckux | I'maponus PeakTuBbI: ”HAUKATOD DKcIepUMeHT, HabroieHue, Kombunu | 15.12
BEIIECTB Na2COs3, AlCl3, Na2SOs. BBIBOJI, COCTaBJICHHE YPABHEHUH | pOBaHHEI
TUJIPOJIN3a 71
29. | I'maponms opraHMYeCcKuX I'unponus JlaboparopHoe DKCIepUMEHT, Ha0JII0/IEHNE, Kom6unn | 21.12
BELIECTB o0opyoBaHue BBIBOJ, COCTaBJICHUE YPABHEHUI | pOBaHHBI
THJIPOJIN3a u
30. | KontpoabHas padora Ne2 CamocrositensHas paboTta Kontpons | 22.12
«Xumuueckue peakyuuy Hast

pabota




Tema Ne 4.«Bewecmea u ux ceovicmeay (21 uac)

Henan:
» TPOAOLKMTH PaGoTy M0 pa3BUTHIO YMEHHS ONPeIesiTh MPUHA/JIEKHOCTH BEIECTB K PA3JIMYHBIM KJIACCAM HEOPraHUYeCKHX U
OPraHuYecKUuX COeIUHEHUIl;
» XapaKTepu30BaTh 00IHe CBOHCTBAa METAJLIIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COeTMHEHMI;
> 0XapaKTepH30BaTh B3aHMOCBSI3b M€Ky OCHOBHBIMH KJIACCAMH BeIleCTB B HEOPraHNYeCKOil M OpraHnyeckoii Xumuu. PackppiTh nx
€IMHCTBO U B3aHMOCBS3b.
> BBINOJHATH YIKCIIEPUMEHT 0 PACMO3HABAHUIO BAKHEHIIIMX HEOPraHUYECKHX BEIECTB.
31. | Knaccuduxanus Knaccudukanms OO0pa3s1ibl BEIIeCTB CocraBiieHne TaOIulII, Kom6Ouuu | 11.01
HEOPTaHMYECKUX BEIIECTB HEOPTaHUYECKUX Pa3IMYHBIX KJIACCOB, KJIacCH(UKAIHS, pPOBaHHBI
BEIIECTB KoJuleKuuu «MuHepabl», | HOMEHKJIATypa. i
«["opHbIE IOPOABI»
32. | Knaccuduxkanus Knaccudukanms OO0pa3sIibl BEIIeCTB CocTaBieHue TaOIulII, Kom6unau | 12.01
OpPraHUYECKUX BEIICCTB OpPraHHYECKUX Pa3IMYHBIX KJIACCOB, KJIacCH(UKAIHS, pPOBaHHBI
BEIIECTB KoJuleKuuu «MuHepaibl», | HOMEHKJIATypa, COCTaBICHUE i
«["opHBIC TIOPOIBIY, (hopMyIT H30MEPOB
«HedTb», «YTOIB)
33. | Meramuts Meraisl, OO0pa3siibl METAIIJIOB, Cocrapnenue TaOIHIIbI KomOunu | 18.01
MeTanyecKas MOJIeN KpucTamnyeckux | «Dusudeckue cBONCTBA» U POBaHHBI
CBSI3b pemETOK «BaxHble cOeTUHEHUS 171
METAIIJIOBY, H300pakeHUS
CTPOCHHS aTOMOB, COCTABIICHUE
ypaBHEHUN XUMHUYECKUX
peakuuii
34. | Merannbl. XUMHU4ecKue Wutepmeramnuuec | OOpasiipl METAIOB, CocraBneHue TaOIUILIbI Kom6unu | 19.01
CBOWCTBa KHE COCTMHCHUS MOJICTH KPUCTAUTMIECKUX | « XUMUYECKHE CBONCTBA» U POBaHHBI
PELIETOK. «BaxxHble cOeTMHEHUS 171
JlaGopaTtopnoe METaJIOBY, U300PaKECHHS
obopymoBanue CTPOEHHS aTOMOB, COCTaBIICHUE
YPaBHEHUN XUMUYECKUX
peaknuii. JKCIIepUMEHT




35. | Koppo3uss Me Koppo3zus Me nonBepruyThie DKcIepUMeHT, HabIoAeHuS, Kombunu | 25.01
KOPPO3UH, KOJIJICKIUS BBIBO/IbI, COCTABIICHUE pOBaHHBI
«3ammra OT KOPpO3UN» YpaBHEHUI KOPPO3UHU 51
36. | OO0mue criocoOnl DIeKTpoIH3 Tabmuupl: «Inexkrponnsy, | CocraBieHue TaoI. Kom6Ounau | 26.01
IIOJIy4YEHHUS] METAJIJIOB «Cnoco0bl OJTyyeHus «[lonyuyenue xenesza», cxem: pOBaHHBI
METAJLJIOB) «OnekTponusy, «[Ipumenenue | i
ANEKTPOoNIH3ay, «CIoCOObI
MOJTyYEHUS] METAIIOB)
37. | YopaxHeHHs 10 TeMe: Kaprouku Pewenue 3anau, ynpaxxHeHUn. Camocros | 1.02
«MeTtambby TeJIbHAs
pabora 1mo
IUIAHY
38. | YopaxxHeH#Hs 1o Teme: Kaprouku Pewenue 3anau, ynpaxsnenuid. | Camoctos | 2.02
«MeTtamibby 3auéT. TeJIbHAs
pabora 1o
IUIAaHY
39. | Hemeramibt Hewmeramisl Mopenu KpUcT. peréTku DKCTepUMEHT, HaOMI0ICHNUS, Kom6unu | 8.02
C; nabop HeMe mpocCThIX BBIBOJIbI, COCTABJICHHE pPOBaHHBI
BEIIECTB, PEAKTUBBI, ypaBHEHUH, CTPOCHHE aTOMOB i
MOJCJIN: STHJICHA, HeMe, Tabmmia: «XuMHYeCcKue
areTuieHa, 0eHsona cBoiicTBa HeMey
40. | Hemeramtsr Mopenu KpucT. pemeéTKu DKCIEepUMEHT, HAOII0ICHNUS, KomOunu | 9.02
C; Habop HEMe MPOCTHIX BBIBO/IbI, COCTABIICHUE POBaHHBI
BEILIECTB, PCAKTUBBI, YpaBHEHUH, CTPOCHHUE aTOMOB 71
MOJIEJIN: ITUJIEHA, HeMe, Tabnuna: «XUMHU4YecKue
areTriaeHa, OeH3oia cBoMcTBa HEMe)
41. | YopaxHeHus 10 TeMe: Kaproukn Pemenwue 3anay, ynpaxsenuii. | Camocros | 15.02
«Hemeramibn» 3auér. TeJbHas
pabota o
IJIaHy
42. | KucnoTsl opraHMuecKue u PeaktuBbl s CocraBneHue cxeM, Kom6unu | 16.02
HEOpraHU4YecKue IKCIIEPUMEHTA KJIaccupUKaIus ypaBHCHHMA POBaHHBI
peaKLuii, POBEICHUE 7|




9KCIIEPUMEHTA

43. | KucioTel OpraHuyecKue u PeaxTuBr! n1g CocraBlicHHE CXEM, Kom6Ounu | 22.02
HEOPraHNYEeCKue HKCIIEPUMEHTA Kiaccu(ukanus ypaBHEHUH POBaHHBI
peakuuii, MpoBeICHUE 71
HKCHEPUMEHTA,
44. | OcHOBaHUS OPraHUYECKUE U PeaktuBbl s CocraBieHue cxeM, Kom6unu | 1.03
HEOpPraHU4ecKue HKCIIEPUMEHTA KJIaccu(uKaus ypaBHEHH POBaHHBI
peaKuuii, MpOBEICHUE 7|
9KCIEPUMEHTA
45. | OcHOBaHUS OPraHUYECKUE U PeaktuBbl s CocraBieHue cxeM, Kombunu | 2.03
HEOpPraHU4ecKue HKCIIEpUMEHTA KJIaccu(uKaus ypaBHeHUH POBaHHBI
peaKuuii, MpOBEICHUE "
9KCHEPUMEHTA
46- | Amdotepnsie coenuHeHns | AMdoTepHbIe PeaktuBbl s CocraBieHue cxeM, KomOunu | 9.03-15.03
47 | opraHMyecKue u COEIMHEHUS HKCIIEpUMEHTA KJaccu(uKaus ypaBHeHU POBaHHBI
HEOpraHu4YecKue KommuiekcHsbie peakuui, NpoBecHuE 171
[ToHATHE O KOMITJIEKCHBIX COEIMHEHUS JKCIEpUMEHTA Camocros
COEIMHEHUSIX CocraBieHne OrmopHOTo TEJIbHAS
KOHCIIEKTA. pabota no
TUIaHy
48. | I'eneTnueckas CBSI3b MEXKAY PeaktuBbl s OKCIIEpUMEHT; COCTaBJICHHE Kom6unu | 16.03
KJIJacCCaMU HEOPTaHUYECKHIX OKCTIEPUMEHTA; KAPTOUKHU C | yPaBHEHHU TIEPEX0/I0B; BBIBOJIBI | POBAHHEI
Y OPraHMYEeCKUX BEIIECTB 3aJJaHUSIMU i
49. | I'eneTrueckas CBSI3b MEXKIY KapTouku ¢ 3aganusmu DKCHEpUMEHT; COCTaBJICHHE Kom6unn | 29.03
KJIacCaMU HEOPraHUYECKHX ypaBHEHM NEPEX0/10B; BHIBO/IbI | POBAHHBI
W OPTaHNYECKUX BEMIECTB "
50. | O6oOmmeHue u Kaprouku ¢ 3aganusmu WHnuBunyansHas u Camocros | 30.03
CUCTEMaTHU3ALMs 3HAHUN 110 (¢poHTanbHas paboTa 1o TeJbHas
teme «BemecTBa u ux BBITOJIHEHUIO 3a/1aHUH pabota o
CBOMCTBa» 00001IaroIero xapakrepa. TJIaHy
51. | KonrpoabHas padoraNe\3 CamocrositensHas paboTta Kontpoms | 5.04
«Bewecmea u ux Hast

ceolcmea»

pabota




Tema Ne 5. Xumuueckuiit npaxmuxym (7 uacoe)

52. | lIpakmuueckas paboma WNHcTpykTax no O6opynoBanue st DKCIepuMeHT, Ha0JII0IeHue, [Ipaktnue | 6.04
Nel «Ilonmyuenue, T/b. NPaKTUYECKON pabOTHI BBIBOJIbI cKas
cobupanue u paborta
pacro3HaBaHHe ra3oB U
M3y4YEHUE UX CBOMCTBY.

53. | IIpakmuueckas paboma WNHcTpykTax no O6opynoBanue st DKCIepuMeHT, HaOJII0IeHue, [Ipaktnue | 12.04
N2 T/b. NPaKTUYECKON pabOTHI BBIBOJIbI cKas
«CKOpOCTh XMMUYECKOU paborta
peaKiu, XUMUYECKOe
paBHOBECHEY

54. | IIpakmuueckan paboma HNHucTpykTaxk mo OOGopynoBanue aJis DKCIIepUMEHT, Ha0JIIOICHHE, [Ipaktuue | 13.04
No3 « CpoiicTBa T/b. MPaKTUYECKON PabOThI BBIBO/IbI cKas
HEOPraHUYECKUX pabora
COCTUHEHUN)»

55. | IIpakmuueckasn paboma HNHucrpykTaxk mo OOGopynoBanue aJis DKCIIepUMEHT, Ha0JIIOICHHE, [Ipaktuue | 19.04
No4 «Pemenue T/b. MPaKTUYECKON PabOThI BBIBOJIbI cKas
IKCIEPUMEHTAIIbHBIX 33724 pabora
1o teme «l'maponuz»y

95. | IIpakmuueckasa_paboma HNHcTpykTax no OOGopynoBanue aJis DKCIEepUMEHT, HAOJIIOICHHE, [MpakTuue | 20.04
Ne§ «Pemenne T/b. NPaKTUYECKON paboThI BBIBO/JIbI cKast
IKCIIEPUMEHTAIIbHBIX 337124 pabora
110 HEOPTraHUYECKOI
XUMUN»

Tema Ne 6. Xumusa ¢ scusnu oouiecmea (8 uacos)
Henu:
Iloka3aTh 3HAYUMOCTb U AKTYAJbHOCTb 3HAHUH 10 XUMHUH B IPAKTHYECKOM 1eATeJJbHOCTH YeJI0BeKa 1 001ecTBAa.
57. | Xumus 1 IpOU3BOJICTBO. Tabmurer; gorm. aut-pa. CMC KombOunup | 26.04
" T.I. OBaHHBI




XUMHS U CEJILCKOE XO3SMCTBO. Tabmmet; go11. TUT-pa; AHanmu3 cocTaBa BO3IyXa, BOJEI, KomOunup | 27.04
58 KOJUTEKIIUS YI0OpeHni [TOYBHI HA OCHOBE JIaHHBIX TAONHIl | OBaHHBIN
u [TJIK.
59. | Xumus u 3K0a0rusl. Tabmurer; g0M. TUT-pa. Pemnienue sxonoruueckux 3anay. Kom6unup | 4.05
npenmeTs! 6b1Ta, CMC u T.1. | BeICcTyIuieHus, 3ammnTa cCBOuX OBaHHBIN
pabor.
60- | Xumus u moBceIHEBHAS Tabmurer; g0M. TUT-pa. Pemnienue sxonorudeckux 3anay. Kom6bunnp | 11.05-17.05
61 | KM3HB YeJIOBEKA. npenMeTsl ObiTa, CMC 1 T.11. | BBICTYIUIeHUS, 3a1IKMTa CBOMX OBaHHBIN
pabor.
62 | Xumus u 30pOBBE YEIOBEKA. TaOnuuer; gon. UT-pa. Pemenue skomorndeckux 3aaad. KomOunup | 18.05
npenMeTsl ObiTa, CMC 1 T.11. | BBICTyIUIeHUS, 3a1IKTa CBOMX OBaHHBIN
pabor.
63 KouTposns 3Hanuit JlexapcTBa, BUTAMUHBI BricTyruienus, 3ammra cBOUX Tect 24.05
Htorosast KOHTpoONbHAS pabor.
pabora
64 | AHamu3 KOHTPOJIBHON paboThI 25.05




