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Pabouas mporpamma o01ieo0pa3oBaTenbHON y4eOHOM TUCIUIUIMHBEI pa3paboTaHa Ha
OCHOBE:

- penepanbHOrO TOCYAApCTBEHHOTO O0pPA30BaTEIbHOTO CTaHAAPTa  CPETHETO
oOmiero o0pa3oBaHus, YTBEPKICHHBIM NpukazoM MuHUCTEpCTBa 00pa3oBaHHs U
Hayku P® ot 17.05.2012 Ne 413 (¢ mononHeHusMu, nameHenusmMu 2020 T.);

- IPOTPaMMBI  CpelHero ooO1ero o0pa3oBaHUs, YTBEPXKACHHOM MPUKA30M
Munnpocsemienust Poccun ot 23.11.2022 Ne 1014 r.;

- pekoMenanui o peanuzanuu COO B mpenenax 0CBOEHUS 00pa30BaTEIbHON
nporpammbl CI1O (mrcbmo Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592).

PabGouass mporpamma mnpenHa3HaueHa Ui peanu3aluud  00pa3oBaTeIbHOU
porpaMmbl cpefHero oomiero oopaszoBanus B npeaenax ocBoenust OIIOIT CIIO Ha
0a3ze OCHOBHOro 0OIIEero oO0pa3oBaHHUS C IOJYYEHHEM OCHOBHOTO OOIIEro
oOpa3oBaHMsi B MporpaMmax TOJTOTOBKH CIECIMAIUCTOB CPEJHEro 3BEHa II0
cnermanbHOoCcTH 39.02.01 CormmanbHas padoTa.

Paccmotpena u ogoOpena

Ha 3acenanuu II(I))K MatemaTingeckux

Y €CTECTBCHHOHA
ITpotokoa Ne 3
« 05 » 3

[Ipencenarens / Kamenena
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IlosicHuTeEILHAA 3aIMCKA

IIporpamMmma y4eOHOM IUCIHUIUIMHBI «XHUMHUS» TpeIHa3HauYeHa Il H3YYCHHS
XUMUU B TIpelnesiax OCBOCHHS OCHOBHOM NpodecCHOHAIbHOW 00pa3oBaTebHON
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHUsl.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero oOiero
o0pa3oBaHusl, MPEIBSABISIEMbIX K CTPYKTYPE, COACPKaHUIO U PE3YJIbTaTaM OCBOCHHUS
y4eOHOM JUCHUIUIMHBL «XUMHS», B COOTBETCTBMHM ¢ PexomenmanusiMu 10
OpraHu3alliyi TOJYYEHHUs CpEJHEro oOmiero oOpa3oBaHUsS B Mpelesiax OCBOCHUS
00pa3oBaTeNbHbIX MPOrPaMM CPEAHETO MPOQPECCHOHANIBHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHHWsl ¢ yd4eToM TpeOoBaHUU  (emepatbHBIX
roCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJy4aeMOW Ipodeccuu WIu
CIIEIIUAJIbHOCTH CpEeaHEero mpodeCCHOHaIbHOTO 00pa30BaHus.

Conepxxanue mporpaMMbl «XHUMHS» HaIMpPaBlICHO Ha JOCTHXKEHUE CIIETYIOLIUX
LEJICH:

« (opMupoBaHue y 00yUarONIUXCcsi yMEHHUS OLIEHUBATHh 3HAYUMOCTh XUMUUECKOTO

3HAHUSA JJIs1 KOKJI0TO YeJIOBEKa,;

« (dopMHupoBaHUE Yy OOYYAIOMIMXCS IEIOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMHUHA B CO3JAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
YMEHUSI OOBSCHATH OOBEKTHI U TPOIECCH OKPY>KAIOMIEH JEHCTBUTEIHHOCTH:
OPUPOJIHOM, COLUUAIBHOW, KYJIbTYPHOW, TEXHUYECKOW Cpeabl, — HCIOIb3Ys
IUIS1 TOTO XUMUYECKHUE 3HAHMS;

« pa3BUTHE y OOYYArONIMXCS YMEHUN pa3inyaTh (aKkThl U OICHKU, CPABHUBATh
OIICHOYHBIC BBIBOJABI, BHUAETh HX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KpUTEPUEB C OINPEICICHHOW CHCTEMOW IIEHHOCTEW, (QOopMylIUpoOBaTh H
000CHOBBIBaTh COOCTBEHHYIO TTO3HUIIHIO;

« IpuoOpeTeHue OO0ydYaroUMMUCS OMNbITa Pa3sHOOOpPa3HOM  JEATENbHOCTH,
MO3HAHUS U CaMOIO3HAHMS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE
3HaQ4YEHUE JISl Pa3IMYHBIX BUJOB JIEATEIIBHOCTH (HABBIKOB PEIICHUS TPoOJIeM,
NPUHATUSL  pEIIeHW, TMOoucKa, aHaiu3a MW o0paboTKH  HH(POpPMALINH,
KOMMYHUKATHBHBIX  HABBIKOB, HABBIKOB HW3MEPEHUW, COTPYIHUYECTBA,
0e3011acHOr0 OOpaIleHUs ¢ BEIIECTBAMH B TTIOBCECTHEBHOM KU3HH ),

. noJiyueHue (PyH/IaMEeHTAIbHBIX 3HaHUN 0 Omosornuecknx cucremax (Kmertka,
Opranusm, llonynauusi, Bua, DkocucTeMa); HCTOPUU Pa3BUTUSI COBPEMEHHBIX
MPEACTABICHUN O >KMBOW TPHUPOJE, BBIIAIOIIMXCA OTKPHITHUSIX B OHMOJOTHYECKOM
HayKe; pojau OMOJIOTMYECKOW HayKu B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUPA; METOJIaX HAyYHOTO TTO3HAHMUS;

. OBJIaJICHUE YMEHMSIMHU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTHYECKUX 3HAHMM B TPAKTUUYECKON JEATEIIBHOCTH JIIOJIeH, pPa3BUTHUH
COBPEMEHHBIX TEXHOJIOTHH; ONpEesaTh *KUBbIE OOBEKTHI B MPUPOE; MPOBOJIUTH
HaOII0/ICHUSI 32 DKOCUCTEMAMH C IEJIbI0 UX OMMCAHMS U BBISBJICHUS! €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX W3MEHEHUI; HaXOAUTh U aHAIM3UPOBATh MHGOPMAILIUIO O KUBBIX
00BEKTaXx;



. pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEW O00yJaromuxcsi B MPOIECCE H3YyUYCHHUS OMOJIOTMUECKUX SIBIICHUN;
BBIJIAIONUXCS TOCTHKCHUM OMOJIOTHH, BOIIEIIINX B OOICUYETIOBEYECKYIO KYIbTYPY;
CJIIOKHBIX W MPOTUBOPEUYMBBIX MYTEH Pa3BUTHUS COBPEMEHHBIX HAYUYHBIX B3TJISJIOB,
uael, TEeOopHil, KOHUENUUH, TUnoTe3 (0 CYHNIHOCTH U MPOMCXOXKACHUH KU3HH,
YeJI0BEKa) B XOJ€ paboThl C pa3IMYHBIMU UCTOUYHUKAMHU UHGOPMALINH;

. BOCIIUTAaHUE YOEXKICHHOCTH B HEOOXOJIMMOCTH TO3HAHUS >KMBOW MPHUPOIBI,
HEOOXOIUMOCTH PaAllMOHAIBHOTO MPUPOIOIOIb30BAHUS, OEPEKHOTO OTHOIICHUS K
IPUPOAHBIM PECypcaM M OKPY’Kalollel cpeje, COOCTBEHHOMY 370pPOBbIO; YBaXKEHUS
K MHEHHIO OTIMOHEHTA IIPU 00CYKJIEHUN OMOJIOTUYECKHUX MTPOOIeM;

. UCIIOJIb30BAaHUE MPUOOPETEHHBIX OHOJIOTMUECKUX 3HAHUH UM yMEHUH B
MOBCEIHEBHOM KW3HU JUIsl OIIEHKH TIOCJIEACTBUM CBOEW JesTeabHOCTH (U
NEATEeIbHOCTU JPYTUX JIIOJEH) MO OTHOIICHUIO K OKPYXKAaIIIeH cpejie, 310POBBIO
IPYTUX JIOJIed WU COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHUE U COOJIOJICHHE MEP
npoduIaKTUKX 3a00JIeBaHUN, OKa3aHUE MEPBOIM MTOMOIIIM MPU TpaBMax, COOJIIOICHUE
MIPaBUJI IOBEICHUS B IPUPOJIE.

B mporpammy BKIIOYEHO COJEpKaHUE, HAIMpaBICHHOE Ha (POPMHUPOBAHUE Y
CTY/ICHTOB KOMIIETEHIIUM, HEOOXOAMMBIX Jisi KadecTBeHHOro ocBoeHusi OITOIL
CIIO Ha 0a3e OCHOBHOro 001Iero oOpa3oBaHMs C IMOJYUYEHUEM CPETHEro OOLIEeTo
oOpa3oBaHUs.

OBIIAS XAPAKTEPUCTUKA YYEBHOU JUCLHUTIJIMHBI « XXMM SI»

Xumusi — 3TO Hayka O BEIIECTBaX, MUX COCTABE M CTPOEHUH, CBOWCTBAX H
NPEBPALICHUAX, 3HAYCHUM XHUMHYECKHUX BEIIECTB, MATEPHAIIOB U IPOILIECCOB B
NPaKTHYECKON AEATEIbHOCTH YEIOBEKA.

Conepxanue 061eo0pa3oBaTeIbHON yUeOHOM NUCHUIUIMHBI «XUMUs/BUOIOTHS
HaIpaBJICHO Ha YCBOCHHE OOYYaIOIIMMUCS OCHOBHBIX MOHSTUH, 3aKOHOB U TEOPHUH
XUMUH;, OBJIAJICHUE YMEHUSMH HaOII0aTh XUMHYECKUE SIBJICHUS, TMPOBOJIUTH
XUMUYECKUN IKCIIEPUMEHT, MPOU3BOAUThL PACU€Thl HA OCHOBE XUMHUYECKUX (HOpMYII
BEILIECTB U YPABHEHNN XUMHUYECKUX PEAKLIMM.

B mpouecce u3zydyeHuss XuMuM y OOydaroIIMXCs Pa3BUBAIOTCS IMO3HABATEIbHBIC
MHTEPEChl U MHTEJIEKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
NpUOOPETEHHS 3HAHUN 10 XUMHH B COOTBETCTBUM C BO3HUKAIOIIUMHU >KU3HEHHBIMHU
npoOieMamMu, BOCIHTHIBACTCS OEpPEeKHOE OTHONIICHUS K MPUPOJE, TOHHUMaHHUE
3I0pOBOT0 00pasa *KU3HU, HEOOXOAUMOCTH TIPEIYIPEKICHUS IBICHUN, HAHOCSIIINX
Bpell 370pOBbI0 M OKpyxkarouiend cpeae. OHM OCBaMBAIOT NPUEMBI TPAMOTHOTO,
0€30macHOr0 UCIOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaTEPUAIOB, IPUMEHSIEMBIX B
OBITY, CETbCKOM XO31CTBE U Ha IPOU3BOICTRBE.

[Ipu  cTpyKkTypupOBaHUM  cOJEpKaHUS  0OIIe0Opa3oBaTeibHOM  y4eOHOU
TUCHUIUIMHBL Uil TpOo(ecCHOHAIbHBIX  00pa30BaTENIbHBIX  OpraHU3allUi,
peanu3yrImMx 00pa30oBaTe/IbHYI0 MpOorpaMMy CpeaHero ooOimero oOpa3oBaHUs B
npenenax ocsoenus OITOII CIIO na 6a3e 0CHOBHOTO 001Iero
00pa3oBaHuUsl, yUUTHIBAIACh OOBEKTUBHASI PEATbHOCTh — HEOOJIBIIONW 00bEM YacoB,
OTHYIICHHBIX HA M3yYEHUE XMMHHM U CTPEMJICHHE MaKCHUMalbHO COOTBETCTBOBATH
uaesM pasBuBaroiiero ooydenus. [loatomy TeopeTndeckue BOIPOChl MaKCHMAIBHO



CMEIIEHbl K Hayaly HW3Y4YeHHMs] IUCHUIUIMHBI, C TEM, YTOOBI MOCIETYIOINN
(akTUYEeCKUil MaTepual paccCMaTpUBaJICS Ha OCHOBE U3YUYEHHBIX TEOPHIl.

Peanuzauus 1eIyKTUBHOIO MOAX0AA K U3YYEHUIO XUMUU CITIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHUECKHUX OIEepalfii MBIIUICHUS, KaK aHalu3 M CHHTE3, 0000IleHHEe U
KOHKPETH3aIisl, CPAaBHEHUE U aHAJIOTHs, CHCTEMaTH3aIus U Kiaccudukamus u ap.

Crneunduka u3yuyeHus XMMUU MPU OBIAJACHUH IPOdeccus MU U CIIEUATBLHOCTIMU
TEXHUYECKOT0 Mpoduis oTpakeHa B Kax0il Teme pazaena «Coaep:kanue yueOHOi
TUCIUIUINHBDY B pyOpuke «lIpoduiibHbie U npodeccnoHanbHO 3HAYMMbIE SJIEMEHTHI
COIEpKaHUS».  DTOT  KOMIIOHEHT  pealu3yercs NOph  UHAUBHIYaJIbHON
CaMOCTOSATENIbHON paboTe oOydaronuxcst (HamucaHuu pedeparoB, MOATOTOBKE
COOOIIEHMH, 3alMTe TMPOEKTOB), B IIpollecce Y4YeOHOH NEeATeNbHOCTH IOJ]
PYKOBOJICTBOM IIPENOAABATENS (BBIIOJIHEHUH XHWMHYECKOTO 3KCIEPUMEHTa —
7a00OpaTOPHBIX  ONBITOB W MPAaKTUYECKUX  pabOT, pEUIEHUH  MIPAKTUKO-
OpUEHTHUPOBAHHBIX PACUETHBIX 3a/1a4 U T. 11.).

B nmpomecce wu3ydeHHMs] XHUMHHM TEOPETHUYECKHE CBEACHHUS JOTMOIHSIOTCA
JEMOHCTPALUAMH, JIA0OPATOPHBIMH OMNBITAMH W TMPAKTHYECKUMHU 3aHITHSIMHU.
3HAUUTETFHOE MECTO OTBOAMTCS XWMHUYECKOMY JKcHepuMeHTY. OH OTKpBIBAeT
BO3MOKHOCTh (POPMHUPOBATh y OOYYaIOIIUXCA CHEUUATbHBIE PEIMETHBIE YMEHHUS:
paboTaTh C BEILECTBAMH, BBIIOJIHATh IMPOCThIE XMMHMUYECKHUE OIIBITHI, YYUTh
0€30MacHOMY UM JKOJIOTMYECKM TpPaMOTHOMY OOpAalllEHUI0 C BELIECTBaMH,
MaTepuaiaMy U Ipoleccamu B ObITY M Ha IPOU3BO/ICTBE.

OcHOBY coaepxaHusl yueOHOW AUCHUUIUIMHBI « XUMUS» COCTABISIOT CIEAYIOLINE
BEAyIINE WJACHU: OTIWYUTEIbHBIC IPU3HAKUA JKUBOW TNPHUPOJBI, €€ YPOBHEBas
OpraHu3alys ¥ HBOJIOLUA. B COOTBETCTBUM C HUMH BBIJEIEHBI COAEP/KATEIbHBIC
JUHUU: OMOJIOTHUS KaK HayKa; OMOJOTrMYecKrue 3aKOHOMEPHOCTH; METObl HAYYHOTO
MO3HAHUS;, KIJIETKA; OpraHu3M; MONYJALMs; BHUJ; DKOCHCTEMbI (B TOM 4YHCIHE
o6uocdepa).

Jlnst opraHuzanvi BHEAYAUTOPHOM CaMOCTOSTENbHOM padOThl CTYACHTOB,
oBnageBaronmx ganHyro OIIOII mnpencraBineH nepedeHb WHIWBUAYAJIBHBIX
MIPOEKTOB.

B npouecce wu3yuyeHHs XUMHM BaxXHO (OPMHUPOBATH HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOOyuarouuxcs. [loaTomy mnpu opraHuszaluu camOCTOSITEIbHOU
paboThl HEOOXOJUMO aKIEHTUPOBATh BHUMAaHUE OOYYAIONIMXCA Ha TIOUCKE
uHdopmauu B cpeAcTBaXx maccmenua, HHTepHeTe, y4eOHOW U CHeNHaTbHON
JUTEpaType C COOTBETCTBYIOIINM O()OPMIICHUEM U MPEACTABICHUEM PE3YJIbTAaTOB.

N3yuyenue oOreoOpa3oBaTeabHON YUCOHON AUCIIUIUIMHBI « XUMHUS 3aBEPIIACTCS
MOJIBEJICHUEM HUTOroB B (hOpME dK3aMeHa B pamMKax MpPOMEXKYTOYHOM aTrTrecTaluu
ctynentoB B mpouecce ocBoeHuss OIIOIT CIIO ¢ momydyeHueM cpeaHero oO0IIero
o0pa3oBaHUs.

MECTO YYEBHOW JUCLIMITJIMHBI B YYUEBHOM ITJIAHE

VYyebHas gucuuiuiiHa «XUMUS» H3y4daeTcss B 0O0Ie00pa30BaTeIbHOM IIMKIIE
yaebHoro OITOIT CITIO na 6a3e OCHOBHOrO 0OIIEro 0Opa3oBaHMs C MOJyYCHUEM
cpeaHero oo1iero oopa3oBaHus.

B yueOHOM miaHe MecTO y4eOHOW IUCHUIUIMHBI «XUMHS» — B COCTaBe



0011e00pa30BaTeNbHBIX YYEOHBIX AUCIUIUIMH, (OPMUPYEMBIX U3 005S3aTEeIbHBIX
npeaMeTHbIx obmacteir ®I'OC cpemnero obmero oOpa3oBaHus IS CIICITHATILHOCTEH
CIIO cootBercTBYIOMIETO MPOGUIII MPOhEeCCHOHATBHOTr0 00pa30BaHuUs.
PE3YJIbTATHI OCBOEHU S YYEBHOU JJUCIIUITIMHEI

OcBoeHue cojaepKaHusi Y4E€OHONW JUCHUIUIMHBI «XUMHS», O0ECIeUnBaAET
JOCTH)KEHUE CTYICHTAMHU CIICIYIOIINX PE3YJIbTATOB:

+ JIMYHOCTHBIX:
- YyBCTBO T'OPJOCTH U YBXKEHHUS K UCTOPUU M JIOCTHXKEHHUSIM OTE€YECTBEHHOM
XUMUYECKON HayKH; XUMHUYECKHM TIpPaMOTHOE TOBEACHHE B NpodheccHOHATHLHOM
NESATEIBHOCTY W B OBITY TMpU OOpalleHUH C XUMHYECKUMHU BEIIECTBaMH,
MaTepHallaMH U MPoIleccaMu;
- TOTOBHOCThH K TPOJOJDKCHHIO OOpa30BaHMS WM TOBBIMICHUS KBaTW(HUKAIN B
n30paHHON MPOdEeCCUOHAIBHOU JEATEIbHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIM XU-
MUYECKHX KOMITETCHIIUH B 3TOM;
- YMEHHUE WCMOJb30BaTh JOCTIKCHUS COBPEMEHHOM XUMHUYECKONW HAYKH U
XUMUYCCKAX TEXHOJIOTHH JUIsl TIOBBIIIICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM NIPO(eCCHOHATBHOMN 1€ATEIbHOCTH;
- cOPMHPOBAHHOCTh, YYBCTBA TOPJOCTH ¥ YBOKEHHS K WCTOPHUU W
JOCTH)KEHUSIM OTE€YECTBEHHOM OMOJIOTUYECKOW HAYKH; MPECTABICHUS O I[EJIOCTHOM
€CTECTBEHHO-HAYYHOUN KapTHUHE MUPA;
- - MIOHMMaHUE B3aWMOCBS3U U B3aMMO3aBHCHMOCTU E€CTECTBEHHBIX HAyK, UX
BJIUSHUSA HA  OKPYXKAIONIYIO  Cpely, DSKOHOMHYECKYI0, TEXHOJOTUYECKYIO,
COILIMAJIBHYIO U ATUYECKYIO C(Eephl IeATETLHOCTH YEJIOBEKA;
- - CIIOCOOHOCTH HCIIOJIH30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYyYHOUH
KapTHHE MHpa B o0O0Opa3oBaTeNbHONM U TMPO(PECCHOHAIBHONW EATEeTLHOCTH,
BO3MOXXHOCTH HMH(POPMAIIMOHHOW Cpeapl Il  OOeCIeYeHUs MPOTyKTHBHOTO
caM0o00Opa30BaHMS;

+ MeTanpeIMETHBIX:

- ICTIOJIb30BAHME PA3IMYHBIX BHJOB TI03HABATEIBHOM JIEATCILHOCTH M
OCHOBHBIX HMHTEJUICKTYaJIbHBIX OmNepanuii (MOCTAaHOBKHU 3anadd, (GOpMYITHPOBAHHUS
TUTIOTE3, aHAIN3a U CHHTE3a, CPAaBHECHHSI, 0000IIECHUS, CHCTEMAaTH3aIliN, BHISBICHHS
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (OPMYIMPOBAHUS BBHIBOJIOB)
JUTSI PEIIeHUs] TIOCTABIICHHOW 3a/1aud, NMPUMEHEHHWE OCHOBHBIX METOJIOB IMO3HAHUS
(Habmro/ieHUs, HAYYHOTO SKCIEPUMEHTA) Uil WU3y4YEHHs] Pa3jINYHBIX CTOPOH XH-
MUYECKHX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH CTall-
KHBATHCS B PO eCcCuoHAIBHOMU cdepe;

- ICTIONIb30BAHUE PA3IUYHBIX HCTOYHHKOB JIJISI TOJYyYEHUS XHUMHYECKOU
uH(pOpPMAIIUK, yYMCHHE OIICHUTh €€ JOCTOBEPHOCTH IS JOCTHKCHUS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

- OCO3HAHHME COLMAIBbHON 3HAYUMOCTH CBOEW Mpodeccuu/CrennanbHOCTH,
oOJylaaHNe MOTHUBAITUCH K OCYIIIECTBICHUIO MTPOPECCHOHAIBHON ACATEIBHOCTH;

- MOBBIIICHWE  WHTEUICKTYaJbHOTO  YPOBHA B TIpollecce  U3YYCHHS
OMOJIOTUYECKUX SBJICHUH; BBIIAIOIIMXCS JOCTIKCHWA OWOJIOTHH, BOIICININX B
0O0IIIEYeIIOBEUECKYI0 KYJIbTYpPY; CIOXHBIX W TPOTUBOPEUMBHIX IyTEH pPa3BUTHUS



COBPEMEHHBIX HAYYHBIX B3TJISJI0B, UJI€W, TEOPUN, KOHIIEMIIUMA, TUIOTE3 (O CYIIIHOCTH
U MIPOMCXOKJICHUH >KU3HU, YEIOBEKA) B XOJI€ pabOThI C pa3IUYHBIMU UCTOYHUKAMU
uHpopmaIuu;

+ MPEIMETHBIX:

- cOpPMHUPOBAHHOCTH MIPEICTABIICHUN O MECTE XUMUU B COBPEMEHHON HAYIHOM
KapTUHE MHUpa; MOHHUMaHUE POJIM XUMHH B (OPMHUPOBAHUM Kpyrozopa U (PyHK-
MOHAJIbHOM IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHUS IPAKTUYECKUX 3a/1ay;

- BJAJCHUE OCHOBOMNOJIATAIOIIMMU XUMUYECKUMU IMOHATUSIMU, TEOPUSIMH,
3aKOHAaMM M 3aKOHOMEPHOCTSIMU;  YBEPEHHOE  MOJIb30BAHUE  XWMHYECKOH
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIAJCHUE OCHOBHBIMM METOJAMH HAYYHOTO MO3HAHMWS, HCIIOJIb3YyEMbIMHU B
XUMHUHU. HaONIOJCHUEM, OIHMCAHWEM, W3MEPEHUEM, OJKCIIEPUMEHTOM; YMCHHE
00pabaTbiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEJACHHBIX OMBITOB W JI€JIaTh BBIBOJIBI;
FOTOBHOCTh M CIOCOOHOCTh MPUMEHSITh METOAbl T[O3HAHUS TMPU PEIICHUU
MPAKTUYECKUX 3a7aY;

- chOpMUPOBAHHOCTh YMEHUS J1aBaTh KOJMUYECTBEHHbBIC OLICHKU U TPOU3BOJIUTH
pacyeThl 10 XUMHYECKUM (POopMyJIaM U YPaBHEHUSIM;

- BJaJiCHUE TpaBUJIaMM TEXHUKU O€30MaCHOCTH TMPU  HUCMHOJb30BAHUU
XMMHUYECKUX BEILIECTB;

- cOPMUPOBAHHOCTh COOCTBEHHOM MO3UIIMM IO OTHOIIECHUIO K XHUMHYECKOM
uH(pOopMaInK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

KosinyecTBO 4acoB Ha 0CBOEHHME IPOrPAMMbI JUCUUILJIMHBI:
cyMMmapHas yuyeOHasi Harpy3ka - 72 4acoB, B TOM YHUCIJIE:
KOHCYJIbTallMM - 4 yaca;

O0bem yueOHOM TUCHUILIMEBI ¥ BUBI Y4e0HOU padoThI

Bua yueOHoi# padoThl KoJsnuyecTBo 4acos

CymmapHasi yueOHasi Harpy3Ka (Bcero) 72

B TOM HHUCJIC:

nabopaTopHbIE pabOThHI -

MPaKTUYECKHE pabOThI 24

KOHTPOJIbHBIE pa0OThI -

IIpomexyroynas arrecrauusa B ¢opme nupdepenum- | -
POBaHHOIO 3a4eTa




TEMATHUYECKHWH IJIAH

Bup yueGHoit paboThl

KomnyecTBo yacoB

Aynurtopnsie 3anstusi. Conepxanue Jla6.p/mp.p. Jlekunn
BBenenue 1
1. Oprannueckas XuMus 17

1.1. OcHOBHBIC TOHATHS OPTAHUYECKON 2/0 3
XUMHH A TEODUS CTDOCHHMS
1.2. YrneBogopo/ sl U UX MPUPOAHBIE 2/0 6
1.3. Kucnopoconepsxamnue 2/2 6
OpPTaHWYECKUEC COCTUHEHUS
1.4. AzoTconepkaIiyre OpraHnIeCcKue 2/0 2
coenuneHns. [lonmumepsl
2. OO01as 1 HeopraHu4ecKas XuMus 24
2.1. OCHOBHBIEC MOHSTHUS U 3aKOHBI 0/2 2
2.2. llepuogmueckuii 3akoH u [leprnoam- 2/0 4
qecKast cUCTeMa XUMHYCCKHX
hnemenToB  JI. M. MengeneeBa wu
CTPOCHHE aToMa
2.3. CTpocHHE BelIeCTBa 2/0 6
2.4. Bona. PactBopsI. 0/2 2
DICKTPOIUTHYECKAS TUCCOITUAITIS
2.5. Knaccuduxkanus HeopraHUYeCKHX 2/0 6
COCIMHEHUN U UX CBOMCTBA
2.6. XUMHUYECKHE PEAKITUH 2/0 2
2.7. MeTamisl 1 HeMETaLIbI 2/2 2




COJIEP’)KAHUE YUEBHOM JUCILATIINHBI
Beenenue

Hayunble wmeTOnpl mNO3HAHUA BEIIECTB M XMMHUYECKUX SBICHUU. Poiib
DKCIEPUMEHTa W TEOPUM B XHUMHH. MOJEIMPOBAaHWE XUMHUYECKUX IPOLECCOB.
3Hauenne xuMuu npu ocBoeHuu mpodeccuit CIIO  texHuueckoro npoduis
podecCUOHaALHOTO 00pa30BaHMUsl.

1. Opranuyeckas Xumus
1.1. OCHOBHBbIE NMOHATHUS OPTAHUYECKON XUMUU U TEOPUS CTPOECHUS
OpPTraHUYECKUX COCTHUHEHUN

[Ipenmer oprannyeckoil xumuu. [IpupoaHbIe, HCKYCCTBEHHBIE U CUHTETHYECKUE
opranuueckue BeiiectBa. CpaBHEHUE OPTAaHUYECKUX BEIIECTB C HEOPTaHUUECKUMH.

BanentHOoCTh. XMMHUYECKOE€ CTpPOEHHE KAK MOPSAOK COEAUHEHUS aTOMOB B
MOJIEKYJIbI 10 BaJIEHTHOCTH.

Teopusa cTpoeHus opranndeckux coeauHeHud A. M. byrtnepoBa. OcHOBHBbIE
MOJIOKEHUSI TEOPUM XUMHUUYECKOTO CTpoeHus. M3oMepus u m3oMepbl. XUMUYECKUE
dhopMyIIbl U MOJEIN MOJIEKYJI B OPraHUYECKOW XUMUHU.

Knaccudukanus opranmyeckux BemiectB. Kiaccudukanuss BelmecTB 10
CTPOEHUIO YIJIEPOJHOTO CKEJIeTa U HAMYHUIO (PYHKIIMOHAIBHBIX Tpyni. ['oMosoru u
romoJiorus. Hauana nHomenkmarypsl |UPAC.

Knaccudukanusa peakuuii B opraHu4eckoil xuMuu. Peakiuu mnpucoeauHeHUs
(TuapupoOBaHUs, TaJOTEHUPOBAHUS, THAPOTAIOTeHUPOBAHUS, THApaTanuu). Peakiuu
OTIIEIUICHUST  (IETHAPUPOBAHUS,  JETHAPOTATIOTCHUPOBAHUSA,  JICTUAPATALINHN).
Peakunu 3amenienus. Peakunu nzomepusanum.

JleMoHCcTpanuu

Mojenu MOJIEKYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEIUHECHUM.

KauecTtBeHHO€ oOOHapyXeHUE yIyiepoja, BOJOpOJa M XJopa B MOJIEKyJax
OPraHUYECKUX COCAUHECHUMU.

JlaGopaTopHBIi OMBIT

N3rotoBnenne Moaenen MOJIEKYJ OPraHUYECKUX BEILIECTB.

Ilpoghunvnvie u npogeccuonanvno 3nauumovie 3nemenmot cooeprcanus. 1lo-
HATHE O cyOcTpare u peareHre. Peakiuu OKHCIEHHS W BOCCTAHOBJICHUS
opranndeckux  BemectB. CpaBHeHHME  KiIacCU(PHUKAIMM  COCIMHEHUNW U
KJaccu(uKaImy peakuii B HEOPraHUYECKON U OPTaHNIECKOM XUMHUH.

1.2. YTIIeBOJIOPObI U UX TPUPOIHBIE HCTOUHUKHU

AnkaHbl. AJIKaHbI: TOMOJIOTMYECKHUN Psifi, U30MEPUSI U HOMEHKJATypa ajlKaHOB.
XUMUYECKHE CBOMCTBA ajlkaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMEIlCHUE,
pasioxxeHue, neruapupoBanue. [[puMeHeHre aikaHOB HA OCHOBE CBOWCTB.

AJKeHBI. DTWIEH, €ro MojdydyeHue (AeruJapupoBaHUeM dTaHa, ACNOoIMMEpU3alueit
noudTUIeHa). [oMojorudeckuii  psii, HU30MEpUsi, HOMEHKJIaTypa aJKeHOB.
XUMHUYECKHE  CBOMCTBA  JOTWJIEHA:  TOPEHUE,  KAUYECTBEHHBIC  PEaKIUU
(obGecuBeunBaHre OPOMHOM BOJIBI M pacTBOpa MepMaHraHaTa Kayus), THApaTanus,
nonumepu3zanus. [[pumeHenue 3TuiieHa Ha OCHOBE CBOMCTB.

Jnenbl u kayuyku. [IoHSTHE O AMEHAX KaK yrjeBOAOPOAax C ABYMS JBOWMHBIMH
cBs3siMu. CompsiKeHHBIEC TMEHbI. XUMUYECKHEe CBOMCTBA OyTananeHa-1,3 u nu3omnpeHa:
oOecrBeurBaHre OpOMHOM BOJBI M TOJUMEpU3alMs B Kaydyku. HarypanbHblil u



CUHTETHYECKUE Kayuyku. Pe3una.

AnkuHbl.  AnerusnieH.  XUMHMYECKHME  CBOMCTBa  alleTWJIEHA:  TOpEHHE,
oOecriBeurBaHre OpPOMHONM BOJBI, MMPUCOCIUHEHHUI XJIOPOBOIOPOAA M THApATAIUS.
[IpumMeHeHnEe aneTwieHa Ha OCHOBE CBOMCTB. MEXKKIIAcCOBasi H30MEPHUS C
aJNKaJueCHAMMU.

Apensbl. benzon. XuMuueckue cBoiicTBa 0€H30J1a: TOPEHUE, PEaKIIMU 3aMEeIICHUS
(ra- noreHupoBanue, HUTpoBaHue). [I[puMeHnenne 6eH3051a HA OCHOBE CBOMCTB.

[IpupoaHble ICTOUHHUKHU YIIIEBOAOPOAOB. [IpupoaHblii ra3: cocTaB, IPUMEHEHHE B
KaueCTBE TOIUINBA.

Hedts. Coctas u nepepadborka nHedtu. [leperonka nHedtu. Hedrenpomykror.

JlemoHcTpanuu

['openne meTaHa, ITUIEHA, AETUIIEHA.

OTHollIEHHE MeTaHa, 3TUJIEHA, alleTUIIEHA U OeH30Ja K pacTBOpaM MepMaHraHaTa
Kanus 1 OpOMHOM BOJIE.

[lonydyenne oTuineHa peakuuWed MAETHApATallMkd JTaHoda, AaUETWICHA —
TUAPOJIM30M KapOH/ia KaJlbLHsl.

Paznoxenue kayyyka Npu HarpeBaHHWM, HCIBITAHWUE NMPOMYKTOB PA3JIO0KECHHUS Ha
He- IIPEACIbHOCTD.

Komnneknus obpasuoB Hedptu u HedTenpoaykToB. Komnekuus «KameHHbIH yromib
Y IPOLYKIHUS KOKCOXUMMHUYECKOTO ITPOU3BOACTBAY.

JlaGopaTopHBbI€ OIBITHI

O3HakoMJIEHHE ¢ KOJUIEKLIMENH 00pa3oB He(PTU U POAYKTOB €€ NMepepadOTKH.

O3HaKOMJIEHHE € KOJJIEKLIHMEH KayuyKOB M 00pa3liaMy U3JI€IUH U3 PE3UHBI.

IlIpogpunvuvie u npogheccuonanvno 3nauumovle nemenmol cooeprycanus. 1lpa-
Buio B. B. MapkoBuukoBa. Kriaccupukanuuss W Ha3HAuY€HHE Kay4dyKOB.
Knaccudukanus n Ha3HaueHue pe3uH. BynkaHuzanus kaydyka.

[Tonyuenue aneTwieHa MUPOIU30M METaHa U KapOUAHBIM crocoOom. Peakius
MOJIMMEPU3AallM  BUHWIXJOpUAa. llonmMBUHMIXIOPMA UM €ro  NpUMEHEHHE.
Tpumepusanus aneTuieHa B O€H301I.

[lonsitTue 00 »skcTpakuuu. BoccraHoBiaeHME HUTPOOEH30JIa B AHUJIUH.
I'omonornueckuit psa apeHos. Tosyon. Hutposanue tonyosa. TpoTui.

OcHOBHBIEC HAMPaBIICHUS MPOMBIIIJICHHOM MTepepabOTKU MPUPOTHOTO Ta3a.

[TonyTHbI# HEDTAHOM Ta3, €ro nepepadoTKa.

[Ipomecchl TPOMBITIVICHHONW TiepepabOTKu  HedTH: KPEKWHT, PUGOPMHUHT.
OxTaHOBOE YHCIIO OEH3UHOB U LIETAHOBOE YHCIIO TU3EIHbHOTO TOIIMBA.

Koxkcoxumuueckoe nmpou3BOACTBO U €ro MPOAYKIHS.

1.3. Kucnopoaconep:kame OpraHndecKue COeAMHEHNS

Cnuprtel. [lonyyenue sTaHona OpoOKEHHMEM TIIJIIOKO3bl M THUJpaTalluedl >TUJICHA.
['uppokcunpHas rpynmna Kak (QyHKUuoHanbHas. [loHsiTME O mOpenenbHBIX
OJHOATOMHBIX CIIUPTaX. XHWMHUYECKHME CBOMCTBAa 3TAHOJIA: B3aUMOIEHUCTBHUE C
HaTpUeM, O0Opa30BaHUE MPOCTBIX M CIOXKHBIX 3(QUPOB, OKUCICHUE B aNbICTHI.
[IpuMeHeHnE 3TaHOJIAa HA OCHOBE CBOWCTB. AJIKOTOJM3M, €ro IOCIEACTBUSA IS
OpraHM3Ma YeJIOBEKA U MPEAYIIPEKICHUE.

['unepuH Kak MpeacTaBUTENh MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakius
Ha MHOTOaTOMHbIE clIUPTHL. [[puMenenue rmuuepuHa.

®enon. dusnueckre M XUMHUECKHE CBOWCTBa (eHona. BzanMHoe BIusHUE



aTOMOB B MOJIEKYyJie ()eHOJIa: B3aUMOJICUCTBUE C THAPOKCHUIOM HATPHUS M a30THOMN
kucioToi. [Ipumenenune heHona Ha OCHOBE CBOKCTB.

Anpneruasl.  Ilonstue 00  ampaerupax. AnpAerugHas  Ipymnma  Kak
dbyHKroHaIbHasA. POPMaTBIACTH]T U €T0 CBOWCTBA: OKHCIICHUE B COOTBETCTBYIONTYIO
KHCJIOTY, BOCCTAaHOBJIEHME B COOTBETCTBYIOWIMK crupT. llomydyeHue anpaerumos
OKHUCJICHHEM COOTBETCTBYIOUIUX cUPTOB. [Ipumenenne popmanbaeruga Ha OCHOBE
€ro CBOKCTB.

KapGonossie kuciotel. I[lonsitue o kapOOHOBBIX KucioTax. KapOokcuibHas
rpynna kak (QpyHKIuoHasbHas. ['OMONIOrH4YecKuid psii MpeAesIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [lomyueHrne KapOOHOBBIX KHCJIOT OKHCJICHHEM allbJETH]IOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: OOIIME CBOWCTBA C MHUHEpAIbHBIMU
KHCIIOTAaMU W peakmus J3Tepudu- kKamuw. [IpuMeHeHHe yKCyCHOW KHCIOTHI Ha
OCHOBE CBOMCTB. BpICmMe JKMpHBIE KHUCIOTBI Ha NIPUMEPE NAIbMUTHHOBOW U
CT€apUHOBOM.

Cnoxubie »dupsl u xupbl. l[lomyueHue cHOXHBIX 3(QUPOB peakuueit
stepudukanuu. Croxubie 3pupsl B Ipupoje, Ux 3HaueHue. [IpuMeHeHne cioXHbIX
7(hUpOB HA OCHOBE CBOMCTB.

Kupwr kak cioxubsie 3dupbl. Knaccudukanus xupoB. XUMUYECKHE CBONCTBA
YKUPOB: THAPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB. [I[pMeHeHne KUPOB HA OCHOBE
CBOWCTB. MbLIA.

VYrieBobl. YrieBobl, UX Kiaccuukaius: MOHOCaxapu/bl (IIII0K03a, PpyKTo3a),
Jucaxapu/ibl (caxapo3a) U MoJIMcaxapuabl (Kpaxmall U IeJUTI0103a).

I'moko3a — BemecTBO C JIBOMCTBEHHOW (YHKIMEH — ajdbJeTHA0CIHPT.
XUMHUYECKHE CBOWCTBA TIJIIOKO3bI: OKHUCIICHHME B  IJIFOKOHOBYK)  KHCIOTY,
BOCCTAHOBJICHUE B COPOUT, CIUPTOBOE OpokeHue. [[puMeHeHue TitoK0o3bl Ha OCHOBE
CBOWCTB.

3HayeHHE YTIIEBOJOB B KUBOM MPUPOJIE U KU3HU desnoBeka. [IoHsaTHe 0 peakuusx
MOJMKOHAEHCAIMA W TUAPOJIM3Aa HA MPUMEPE B3aWMONPEBPAILCHUMN: TIIIOKO3a -O-
MOJIMCAXAPHU/I.

JleMoHCcTpanuu

OkucrieHue cnupTa B aJIbJIETU/I.

KauecTBeHHbBIE peaKIIMM HA MHOTOAQTOMHBIE CIIUPTHI.

PactBopuMoCTh deHoIa B BOJIe TP OOBIYHOM TeMIepaType U HarpeBaHUHU.

KauectBennsie peakiuu Ha HEHOM.

Peaxrust cepeOpsiHOTO 3epKalia ajabAeTUI0B U TIFOKO3HI.

OkucneHue anpJerujoB U IJIIOKO3bl B KHUCJIOTY C MOMOUIBIO THAPOKCHAA MEAU
(I1). KauecTBennas peakius Ha kpaxmai. Kosuiekius 3pupHbIXx Macel.

JlaGopaTopHBIE OIBITHI

PacTBopeHue riuieprHa B BOJIe U B3auMoeicTBre ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMH MUHEPATbHBIX KHUCIIOT.

Jloka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa KUJIKOTO KUPA.

B3anmMoericTBIE IIFOKO3BI M caxapo3bl ¢ Tuapokcuaom meau (11).

KauectBeHHas peakuus Ha Kpaxmal.

Ilpocgunvuvie u npogheccuonanvho 3HauuUMble INEMEHMBL COOEPIHCAHUA.
MeTunoBeli CHHUPT W €r0 MCIOJb30BAHUE B KAYECTBE XUMHUYECKOIO ChIPbS.
TokCHYHOCTh METaHOJA W TPaBWJIA TEXHUKH OE30MAaCHOCTH TpH pabdoTe C HUM.



OTUIICHTTIMKOJIb U €ro npuMeHeHue. TOKCHUYHOCTh ATUJICHTJIMKOJS M MpaBuia
TEXHUKH 0€30MacHOCTH MpU paboTe ¢ HUM.

[Tomyuenue ¢eHoma U3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOJACTBA H U3
OeH3oJ1a.

[Tonukonaencauust dopmanpaeruaa ¢ ¢eHonoM B (eHonoGopManbAeTUIHYIO
cmoiy. Auneranbaerun. [loHATHe O KeTOHaX Ha npuMepe aneroHa. [IpumeHeHue
alleTOHA B TEXHUKE U MTPOMBIIILICHHOCTH.

MHuoroo0pa3ue KapOOHOBBIX KHCJIOT (I[aBEJIEBOM KHUCIOTHI KakK JBYXOCHOBHOM,
aKpUJIOBOM KHUCJIOTHI KaK HelpeeIbHON, OEH30MHON KMCIOTHI KaK apOMaTHYECKOMN ).

[InenkooOpa3yromue maciia. 3aMeHa >KUPOB B TEXHUKE HEMMILEBBIM CHIPHEM.
CHHTETHYECKHE MOIOLIUE CPEACTBA.

MonoyHokucinoe  OpokeHHe  IIOKO3bl.  KHCIOMONOYHBIE ~ HPOAYKTHI.
CunocoBanue kopmoB. HurpoBanue nemntoio3sl. [IupokcuivH.

1.4. A30TcojiepKalye opranndeckue coequHeHus. [lomumepsl

Amunbl. [londarue o0 amuHax. AnudaThyeckue aMUHbI, X KlaccHU(pUKalusi U
HOMEHKJIaTypa. AHWIMH Kak OopraHudeckoe ocHoBaHue. llomydeHue aHunmHa H3
HUTpoOeH301a. [I[puMeHeHre aHMIMHA HA OCHOBE CBOWCTB.

AMMHOKHCIIOTBL. AMUHOKUCIOTHI Kak amM@oTepHble IU(PYHKIIMOHAIbHBIC
OpraHUYECKUE COCTMHEHUSI. XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT: B3aUMO/JIEHCTBUE
C WIeJoYaMH, KHUCJIOTaMd M Jpyr C JpyroM (peakuus TOJUKOHJICHCAIIUHN).
[lentuaHas cBSI3b U MOAUNENTHIBL. [[pUMEHEHNE aMUHOKUCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuunas, BTOpUYHAs, TPETUYHAS CTPYKTYphbl OENKOB. XUMHUYECKUE
CBOMCTBAa O€JKOB: TOpEHHME, JICHATypalus, THUJIPOJIU3, IIBETHBIE PEaKIIUU.
buonornyeckue QpyHKIM 6€ITKOB.

[Tonumepsl. benku u mosvcaxapuabl Kak OMOTOIUMEPHI.

[Imactmaccel.  IlomyueHne  MOIMMEpPOB  peakUMEW  MOJUMEpU3alud U
MOJIMKOHJEHCAIMK.  TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIC  IJIACTMACCHI.
[IpencraBurenu miacTmacc.

Bonokna, ux kinaccudukanus. [lonydenue BosiokoH. OTaeNbHbIE NPEICTaBUTEIN
XUMHUUYECKUX BOJIOKOH.

JleMoHCTpauuu

B3aumopeiictBue aMMHuaka M aHUJINMHA C COJITHOM KUCIOTOM.

Peakuus annamHa ¢ GpOMHOM BOJIOM.

JlokazatenbCcTBO HAMMUUS (DYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTBopenue u ocaxieHue OeIKoB.

[{BeTHBIC peakiu OEIKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

JlaGopaTopHBIE OIBITHI

PacTtBOpeHue 6e1KoB B BOJIE.

OO6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypamus pactBopa Oeika KypUHOTO siflla CIHUPTOM, PAacTBOpaMHu CoOJjei
TSDKEJIBIX METAJUIOB M MPU HarpeBaHUMU.

[IpakTrueckue 3aHsaTHS

Pemenne »SKcmepuMEHTANBHBIX 3a7ad  Ha UACHTU(DUKAIMIO OPTraHUYECKUX
COCTMHEHU.

Pacnio3HaBanue miacTMacc M BOJIOKOH.



IlIpogpunvnvie u npogheccuonanvno 3nauumole 31emenmol cooepircanusn. Amu-
HOKampoHOBasi KucioTa. KampoH Kak MpeacTaBUTENb TMOJTMAMUTHBIX BOJOKOH.
Hcnonb3oBanue ruaposin3da OEIKOB B MpoMbINIIeHHOCTU. [lomuBuHMIXIIOpU,
nonuteTpadTopsTiiien  (TeduioH).  DeHonodopmanpAeTUAHBIE  TUIACTMACCHI.
Henmynoun. IpomelnieHHOE TPOU3BOACTBO XMMHUYECKHUX BOJIOKOH.

1.5. OO1as u HeOpraHUYeCKast XUMHUS
1.6. OCHOBHBIE IMOHATHUS U 3AKOHBI XUMHUHU

OcHoBHBIC TOHATHS XuUMuUHU. BemecTtBo. AToM. Monekyna. XHUMUYECKUN
anemeHT. Ajorponuda. IlpocTeie M cloOXHbIe BemecTBa. KadeCTBEHHBIM U
KOJMYECTBEHHBIM  COCTaB  BEHIECTB. XHMMHYECKHE 3HaKU U (GOPMYIIBL
OTHOCUTENBHBIC aTOMHAsI U MOJIEKYJIIpHas Macchl. KonnuecTBo BeliecTBa.

OcHoOBHBIE 3aKOHBI XUMHUU. CTEXHUOMETPUSA. 3aAKOH COXPAHEHUS MACChI BEIIECTB.
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTrajipo
Y CIICJICTBUS U3 HETO.

PacueTHple 3amaun Ha HAXOXKIEHUE OTHOCUTEIBHOW MOJEKYJISIPHOM MAacCChl,
ONPEAECICHUE MACCOBOM JOJIM XUMUYECKHUX 3JIEMEHTOB B CJI0KHOM BEIIECTBE.

JleMoHCTpauuu

Mopenu aToMOB XUMUYECKHUX JIEMEHTOB.

Mogenu MOJEeKy NPOCThIX U CIOXKHBIX BEHIECTB (IIapocTepkHeBbie U CTroapTa
— bpurneba).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexkoTopele BeniecTBa KOIUYECTBOM | MOJIb.

Mopens MOJISIPHOTO 0OBeMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JI0Ba.

IlIpocghunvuvie u npogheccuonanvHo 3Hauumvle INEMEHMbL COOEPHCAHUA.
AnnotpornHble Moaudukanuu yriepoaa (anMas, rpadur), kuciopoaa (KUCIOPO,
030H), ojioBa (cepoe u Oenoe o050BO). [loHATHME O XUMHUUYECKOW TEXHOJOTUH,
OMOTEXHOJOTUH U HAHOTEXHOJIOTUH.

1.7. Ilepnonnueckuii 3akoH u [leprnoauueckas cucreMa XUMHUYECKHX
aneMmeHToB /. 1. MenaeneeBa u cTpoeHne aroMa

ITepnoanueckuit 3axkoH .M. MenneneeBa. Otkpeitue J[.M.MenaeneeBbiM
[Tepuoguyeckoro 3akoHa. Ilepwmomuueckuii 3akoH B dopmyaupoBke J[. U.
Menpeneena.

[Tepuonuueckast TabyMIa XUMUYECKHUX YJIEMEHTOB — Tpadrueckoe 0ToOpakeHne
MEePUOINYECKOTO 3aKoHa. CTPYKTypa MEPHOIUICCKON TaOIHIIBI: TIEPUOABI (MAJbIe U
OoJIbIIIME), TPYIILI (TJIaBHAS M TOOOYHA).

Cmpoenue amoma u Ilepuoouueckuii 3axon JI.U.Menoeneesa. Atom —
ClOXHasi yactuua. Sapo (IpOTOHBI M HEUTPOHBI) M BJIEKTPOHHAST 000JIOYKA.
N3otomnbl. CTpoeHUE 2JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX MEPHUOJIOB.
OCOOEHHOCTH CTPOEHMS DJIEKTPOHHBIX OOO0JOYEK aTOMOB JJIEMEHTOB OOJIBIIHNX
neprooB (MepexoHbIX 3aeMeHTOB). [IoHaTHe 00 opOuTanix. S-, p- u d-opouTay.
DJIEKTPOHHBIE KOH(UTYPAITUU ATOMOB XUMHUUYECKUX IJIEMEHTOB.

CoBpemeHHast dbopmynrpoBKa ITepuoguueckoro 3aKOHa. 3HaueHue
[Teprnonnueckoro 3akoHa u IleproanueckOor CUCTEMbl XUMUYECKHX 3JEMEHTOB /l.
N. MenaeneeBa 1uisl pa3BUTHS HAYKU U IOHUMAHUSI XUMHUYECKOW KAPTUHBI MUPA.



JleMoHCTpauuu

Pasnuunbie  ¢opmer  [lepuoguueckoid CHUCTEMBl XHMUYECKUX  3JIEMEHTOB
J.M.Menneneena.

Jlnnamudeckue TabiuIpl 11 MoaenupoBanus [lepnoanaeckoi CHCTEMBI.

DJIeKTpU3aLMs TEX U UX B3aUMOJICHCTBUE.

JlaGopaTopHBIi OMBIT

MopenupoBanue noctpoenus [leproauyeckoit TabIUIbl XUMUYECKUX 3JIEMEHTOB.

Ilpoghunvrsie u npogheccuonanvno 3nauumole I1emenmasl cooeprcanus. Panno-
aKTUBHOCTb. M CIONb30BaHME PAJUOAKTHUBHBIX HM30TONOB B TEXHUYECKHX LIEIAX.
PEeHTreHOBCKOE H3Iy4YeHHE W €ro HCIOJIb30BAHHE B TEXHUKE M MEIULIMHE.
MopenupoBaHue Kak METO/I TPOTHO3UPOBAHUS CUTYallNH

Ha MPOU3BOJICTBE.

1.8. CtpoeHue BenecTna

Nonnas xumuyeckas cBa3b. KaTnonsl, X 00pa3zoBaHue U3 aTOMOB B pe3yJibTaTe
npolecca OKUCIEHHs. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTe IMpoLecca
BOCCTaHOBJICHUA. MIOHHAs CBA3b KaK CBSI3b MEXJIY KATUOHAMHU U aHUOHAMU 3a CYET
ANEKTPOCTATUYECKOrO MpUTshKeHUs. Knaccudukaiss MOHOB: MO COCTaBy, 3HAKY
3apsfa, HAIWYUIO THAPATHOM 000J0uku. MOHHBIE KPUCTAIUIMYECKUE PEIIETKH.
CBOiICTBA BEMIECTB C MOHHBIM TUIIOM KPHUCTAJNIMYECKOMN PEIIETKH.

KoBasienTHas xumuueckas cBsi3b. MexaHu3M oOpa30BaHUsI KOBAJECHTHOW CBS3U
(OOMEHHBIN M JOHOPHO-AKIENTOPHBIN). DIEKTPOOTpHUIlATEeIbHOCTh. KoBaneHTHbBIE
MOJISIPHAsL U HEMOJIsIpHas CBA3U. KpaTHOCTh KOBAJIEHTHOW CBSI3H. MOJIEKYJIIpHBIE U
aTOMHBIE KpHUCTa/NIMuecKkue pemeTku. CBOWMCTBAa BEHIECTB C MOJIEKYJISIPHBIMH U
ATOMHBIMU KPUCTAINIMYECKUMHU PEUIETKAMMU.

Mertamnuyeckass  CBsi3b. MeTamuueckas  KpPUCTAIMYECKAsl  pEIIeTKa U
METaJUIMYECKasi XUMUYECKas CBsI3b. PDU3NUECKHUE CBOMCTBA METAJLIIOB.

ArperatHble COCTOSIHMSI BEIIECTB M BOJOPOAHAs CBs3b. TBEploOe, XKUAKOE H
razoo0pa3Hoe coCcTosiHMSI BellecTB. llepexosa BelecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B JIpyroe. BomopoaHas cBs3b.

Uuctele BemectBa M cMecu. [loHsitTue 0 cmecH BemecTB. | OMOreHHBIE H
rereporerdble cmecu. CocTaB cMmeceil: 00beMHass U MaccoBasi JI0JIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIs1 IPUMECEH.

HNucnepcubie cuctembl. [lonstue o mucnepcHoit cucteme. Jucnepcnast ¢dasza u
nucniepcronHast cpena. Kmaccudukanus nucniepcHsix  cucteMm. [lonartue o
KOJUTOUIHBIX CUCTEMAX.

JleMOoHCTpauuu

Mojenb KpUCTAUIMYECKOW PEIIETKH XJIOPUIA HATPHS.

OO6pa3ibl MUHEPAJIOB ¢ MIOHHOW KPUCTAUTMYECKOM PEIIeTKOM: KalblUTa, rajuTa.

Mopenu KpucTaITMYECKUX PEHIETOK «CyXOro Jibaa» (Wiau Hojaa), anmMasa, rpadura
(wnu KBapua).

[TpuGopsl HA KUJIKUX KpUCTAJIIaX.

OO0pa3ipl pa3aMvHbIX JUCIEPCHBIX CHCTEM: SMYJIbCHM, CYCHEH3HUH, a’spo30JieH,
resied U 30J1eH.

Koaryssanus.

Cunepesuc.

Oddext Tunngans.



JlaGopaTOpHBIC OIBITHI

[IpuroroBieHue CycreH3un KapOoHaTa KaJIbIHsI B BOJIC.

[Tomy4yeHne 3mMynbCUA MOTOPHOTO Maca.

O3HaKOMJIEHHE CO CBOMCTBAMHU JTUCTIEPCHBIX CUCTEM.

IlIpogpunvnvie u npogheccuonanvHo 3HayUMbBIE INEMEHMBL COOEPHCAHUS.
[TonsipHOCTH CBSA3U U MOJSAPHOCTH MoJieKybl. KonneHncanus. Tekydects. Bo3ronka.
Kpucrammzanus. Cyonumanus u gecyonumanusa. AHOManuu (pU3NYEeCcKUx CBOMCTB
BOJbl. JKuakue kpuctaiibl. MuHepasnasl U TOPHBIE MOPOJAbI KaK MPUPOIHBIE CMECH.
OMyJbCUM M CYCHEH3WU. 30iiM (B TOM uMcie a’dpo3onu) u renu. Koarymnsius.
Cunepesuc.

2.4. Bona. PacTBopsl. DnekTposutrueckas auccounanus (13 yacoB u3 HuX 8 yacos
pak.p.)

Bopa. PactBopsl. PactBOopenme. Boma kak pactBoputenb. PacTBopumoOCTb
BellecTB. HackilieHHbIE, HEHACHIIICHHBIE, TTEPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, JKUAKOCTEN U TBEPJIbIX BEIIECTB OT Pa3IMUHbIX (PaKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA.

DIJIEKTPOJIUTHAYECKAST ~ JUCCOLMALMSA.  ODJEKTPOJUTBI M HEDIEKTPOWTHL.
DNEeKTpoauTHYECKas Aucconranusa. MexaHu3mbl AIEKTPOIUTUYECKON AUCCOIUALIUN
JUIS. BEUIECTB C PA3JIMYHBIMU THUIIAMH XUMHUYECKOW CBs3U. |'MapaTHUpOBaHHBIE M
HETUApaTUPOBaHHbIE MOHBI. CTENEHb ANEKTPOIUTHUYECKON nrucconnanu. CUIIbHbIE
U cialble AJeKTpoauThl. OCHOBHBIE TOJIOKEHHUS TEOPUU DIEKTPOJIUTUYECKOU
nuccounanu. KucioTel, OCHOBaHUS U COJM KAK AJIEKTPOJIHTHI.

JleMoHCTpauuu

PacTtBOoprMOCTBh BEIECTB B BOJIE.

CoOupaHue ra3oB METOJOM BBITECHEHUSI BOJIBI.

PacTBOpenue B BoAe CEpHOM KUCIIOTHI U COJIEH aMMOHHUSI.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3rotoBneHne runcoBoOi MOBS3KHU.

HcnbiTanne pacCTBOPOB JICKTPOIUTOB U HEAIEKTPOJIUTOB HA MPEIMET
JACCOLIMALIAH.

3aBUCHUMOCTb CTENEHU SJEKTPOJIUTUYECKOU TUCCOLMAIIMU YKCYCHOM KUCIOTHI OT
pa30aBieHusl pacTBOpA.

JIBM>KEHNE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpuroroBieHuE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

[IpakTnueckoe 3aHsTHE

[IpuroroBiienre pacTBopa 3aJaHHON KOHUEHTPALIUH.

Ilpoghunvuvie u npogeccuonanvno 3nauumovie nemenmol cooepircanus. Pac-
TBOpEHHE Kak (PuU3MKOo-xuMudeckuid mporecc. TeruoBbie 3h@exTsl mpu
pactBopenun. Kpucramiornaparsl. Pemenne 3agady Ha  MacCoOBYHO — JOJIIO
pPacTBOPEHHOTr0 BellecTBa. [IpuMeHeHue BOJbI B TEXHUUECKUX Iesx. JKecTKOoCTh
BOJIbI M CIIOCOOKI €€ yCTpaHeHuss. MUHEpaJIbHbIE BOJIBI.

2.5 Knaccuuxarius HEOpraHUIECKUX COCTMHEHNUN U UX CBOMCTBA

Kucnotel 1 ux cpoiicTBa. KHCIOTHI Kak 3JIEKTPOJIUTHI, UX KIIacCH(PHUKAIUS 110 pa3-

JUYHBIM  MOpHU3HAKaM. XHMHUYECKHE CBOWCTBA KHUCIOT B CBETE€ TEOPUH



AIEKTPOJUTUYECKOUN JIACCOLMALIH. Ocobennoctu B3aUMOJECHUCTBUSA
KOHIICHTPUPOBAHHOW CEPHOW M a30THOW KHCIIOT ¢ MeTayuiaMu. OCHOBHBIE CTIOCOOBI
MOJTyYEHUS KUCIIOTBHL.

OcHoBanus u uX cBocTBa. OCHOBAHUS KaK JIEKTPOJIUTHI, UX KIacCU(UKAITUS T10
pa3IMYHBIM TpU3HAKaM. XHUMHUYECKHME CBOWCTBA OCHOBAaHHUA B CBETE TEOPUHU
ANEKTPOJIMTUYECKON  AUCCOLMalunU. Pa3jokeHWe HEpPACTBOPUMBIX B  BOJE
ocHOBaHMM. OCHOBHBIE CITIOCOOBI MOJTYyYEHUsI OCHOBaHUMH.

Comun u ux cpoiictBa. Conum kak 31eKkTpoiuThl. Cojin CpelHHUE, KHUCIbIE U
OCHOBHbIE. XHWMHYECKHE CBOMCTBA COJIEM B CBETE TEOPUHU BIEKTPOIUTHUYECKOU
nucconuani. CrnocoObl MOTyYeHUs COeH.

I'mnponus comei.

Okcunpl m ux cBoicTBa. ConeoOpa3yromue M HECoJeoOpa3yIommue OKCH/IBL.
OcHoBHbI€, aM(OTEPHBIE U KUCIOTHBIE OKCH/Ibl. 3aBUCUMOCTh XapaKTepa OKCHUjia OT
CTEMICHU OKUCIICHUSI 00pa3yIolIero ero Meraaia. XUMUYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OKCHIOB.

JleMoHCTpauuu

B3auMopelicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

['openue docdopa u pacTBopeHre MPoIyKTa TOPEHUs B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOpatumebiit Tuiponus kapOuaa Kamblus.

OOpaTuMbIi THAPOIJIU3 COJIEH PA3TUYHOTO THUIIA.

JlaGopaTopHBbI€ OIBITHI

HcnbiTanne pacTBOPOB KUCIOT UHAUKATOPAMH.

B3aumoencTBre METAIIIOB C KUCIOTAMM.

B3aumoneiicTBre KMCIOT C OKCUJIAMHU METAJUIOB.

B3aumoneiicTBre KMCIOT C OCHOBAaHUSIMH.

B3anMopaelicTBHE KHUCIIOT C COISIMM.

HcnbiTanue pacTBOPOB MIETOYEN HHINKATOPAMH.

B3anMopaeiicTBHE 11€109EH ¢ COJISIMU.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3aumopericTere cosiel ¢ METalIaMHu.

BzanmopencTBue coe Apyr ¢ APyrom.

I'mpponus conen pa3auyHOro TUIA.

Ilpocgunvuvie u npogheccuonanvho 3HauUUMbBIE INEMEHMBL COOEPIHCAHUS.
[IpaBuna paszbaBieHUs CEpHOW KHUCIOTHL. MCMoOnapb30BaHWE CEPHOM KHUCIOTHI B
MPOMBIIUICHHOCTH. EjKue 11enoyn, WX HWCMNOJAb30BaHWE B MPOMBIIUIEHHOCTH.
['ameHass ¥ HeraiieHas W3BeCTb, MX IMPUMEHEHHWE B CTPOUTENIbCTBE. [mmc u
anedacTp, TMIICOBaHUE.

[Tonsitue o pH pactBopa. KucnotHas, mienoyHasi, HEUTpalibHasi cpejia paCTBOPOB.

2.6. XuMuueckue peakiuu

Knaccudukanus xuMuueckux peakiuid. Peakiuu coenHeHus, pa3ioxKeHus, 3a-
MeleHusi, obOmeHa. Karamutuueckue peakuuu. OOpaTtumble U HeoOpaTHMBbIS
peakuuu. ['OMOreHHbIE M TE€TEPOTrCHHBbIE PEAKIHMH. IJK30TEPMUUYECKHUE U
sHAOTEpMUYECKUEe peakiuu. TernmnoBoi s¢dexT

XUMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

OKUCANTETLHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb oKucieHust. OKUCIUTENb



U BOCCTaHOBJIeHHE. BoccTaHOBUTENb M OKUCIICHHE. METO SJIEKTPOHHOTO OaliaHca
JUISL COCTABJICHUS] YPABHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

CkopocTh XMMHUYECKUX peakiuid. [IoHsATHE O CKOpPOCTH XMMHUYECKUX PEaKIIUil.
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIIUNA OT Pa3IudIHBIX (DAKTOPOB: MPUPOJIBI
pearupyromux — BEIIECTB, WX KOHUEHTPAUHUH, TEMIIEPATYPhl, ITOBEPXHOCTH
CONPUKOCHOBEHMS U UCITOJIb30BaHUs KaTaIU3aTOPOB.

OOpatumocTh XuMUYeCKUX peakuuid. OOpaTUMble M HEOOpaTHUMbIE PpPEaAKIIUH.
XHUMHUYECKOE PAaBHOBECUE U CITOCOOBI €T0 CMEIIICHHUS.

JlemoHcTpanuu

[Ipumepsl HEOOPATUMBIX PEaKIUd, UAYIIUX C 00pa3oBaHHEM OcCajlika, Ta3a WM
BOJIBI.

3aBUCUMOCTh CKOPOCTH PEaKIUK OT MIPUPOJIbl PEAarMpPYIOIINX BEIIECTB.

B3aumoneiicTBue pacTBOPOB CEpPHOM KHUCIOTHI C pacTBOpamMu THOCYJbdaTa
HATPHS Pa3IMYHON KOHIICHTPALUU U TEMIIEPATYPHI.

Mojaenps KUMIAIIEro CIOS.

3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKIIMU OT MPUCYTCTBUS KaTajau3zaTopa Ha
MIPUMEPE PA3JIOKECHUSI MEPOKCHJIAa BOAOPOJA C IMOMOIIBI0 JHOKCHAA MapraHia
KaTaynasbl.

Mogaenp 3eKTposm3epa.

Mojiesnb 3JIEKTPOIU3HON BaHHBI IS ITOYyUYECHUS AITFOMUHUS.

Mojienib KOJIOHHBI CHHTE3a aMMUaKa.

JlaGopaTopHBbI€ OIBITHI

Peaknus 3amenieHrst Men )eje30M B paCTBOPE MEAHOTO KyIliopoca.

Peaxiuu, naymme ¢ oOpazoBaHueM 0OCaiKa, ra3a Wid BOJIbI.

3aBUCUMOCTh CKOPOCTH B3aMMOJIECUCTBHUS COJSIHOW KHUCJIOTHI C METaJIaMH OT UX
MIPUPOJBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJICMCTBUS LIMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTPALIUH.

3aBUCUMOCTh CKOPOCTH B3auMojieicTBust okcuaa meau (11) ¢ cepHoit kucioTou ot
TEMIIEpPaTyphl.

Ilpogpunwvusvie u npogheccuonanvrno 3nauumoie 3nemenmaol cooeprcanus. 11ons-
THE 00 DIEKTpoiM3e. OJEKTPOJIU3 PACIUIaBOB. DJEKTPOJIM3  PACTBOPOB.
DNEKTPOIUTUYECKOE  MOJydYeHHEe  amoMuHus. [IpakThueckoe  NpuUMEHEHUue
anekTponu3a. ['ampBaHomnactuka. [ambBaHocterus. PaduHupoBaHue IIBETHBIX
METaJIOB.

Karamn3. ['oMoreHHele U  rereporeHHble  Kartanu3aTopsl.  IIpomMoTOpBI.
Karanutuueckue siapl. UHTUOUTOPBHI.

[Tpon3BOICTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4yHble IPUHIIUIIBI.

2.7.  Metamibl U HEMETAILIBI

Mertannbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB U KpUCTAIIIIOB. DU3HMYECKHE CBOMCTBA
MeTaioB. Krnaccudukaiuss MeTauioB MO pPa3iudYHBIM MpHU3HAKaM. XHUMHUUYECKHE
CBOMCTBA  METAUIOB.  DJICKTPOXMMHYECKUH  psii  HANpsDKEHUM  METaJUIoOB.
Meramnorepmus.

O6mme cmocoObl  ToMydeHuss MeTauioB. [loHsiTHE O  MeTaUTyprum.
[TupomMeTanmnyprus, ruAPOMETAILTYPrusi U 3eKTpoMeTautyprusi. CrijiaBbl YEpHbIE U
LIBETHBIE.



Hewmetamnpl. Oco6eHHOCTH CTpOCHUS aTOMOB. HemeTasmisl — MpocThie BEecTBa.
3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT UX MOJIO)KEHUS B MEPUOJAUYECKOM CUCTEME.
OxucauTeIbHbIE U BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAJIIIOB B 3aBUCUMOCTH OT UX
MOJIOKEHHUS B PALY JIEKTPOOTPULIATETBHOCTH.

JlemoHcTpanuu

Komnekus Metanios.

B3auMozeiicTBue MeTalioB ¢ HeMeTalylaMu (Kele3a, IIMHKa W aJlIOMUHUS C
CEpoM, aTIOMUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE KEJIe3a B XJIOPE).

['opeHnne meTanios.

AJIFOMHUHOTEPMHUSI.

Komnekmuss HemeramioB. [openue HemetaiwioB (cepbl, ¢ocdopa, yris).
BriTecHEHHE MEHEe aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU
rajoreHamH.

Mojenb TPOMBINUIEHHOW YCTAaHOBKM i1 TPOM3BOACTBA CEPHOM KHCIOTHI.
Mogeny meun a1 oOXura wu3BecTHska. KoJleKnuw MpOAyKIHK CHIMKATHOMN
IPOMBIIUIEHHOCTH (cTekna, papdopa, dpasHca, HEMEHTa pa3IMYHbIX MapoK U Ip.).

JIaGopaTopHBIE OTBITHI

3akaJika ¥ OTIYCK CTaju.

O3HaKOMIIEHHE CO CTPYKTYpaMu CEporo u Oeyioro 4yyryHa.

Pacno3znaBanue pyn xkenesa.

[IpakTueckue 3aHATHS

[Toy4yenue, coOupanue u pacro3HaBaHUE ra30B.

Pemienue sxcriepuMeHTaNbHbIX 3a7a4.

IlIpogpunwvnvie u npogheccuonanvno 3nauumoie nemenmol cooepircanus. Kop-
pO3Hsl METAJUIOB: XMMHUYECKas M JJIEKTPOXMMHUYECKass. 3aBUCHUMOCTb CKOPOCTH
KOPpPO3HH OT YCIOBUHM OKpy»karomieil cpeabl. Kiiaccudukanus Koppo3uu METaioB
M0 pa3IUYHBIM Ipu3HaKaM. CriocoObl 3alUThl METAILJIOB OT KOPPO3HH.

[Tpon3BOICTBO UyryHa U CTaJIU.

[Tonyuenne HeMeTAIOB (PPAKIMOHHOW MEPErOHKOM JKMAKOrO BO3JayXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB JEKTPOIUTOB.

CunnkaTHasi IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCTOTBHI.

TeMbl HHAUBUAYAJbHBIX IPOEKTOB
- buoTexHosorMs 1 reHHas uHxxeHepus — TexHosiornu XXI Beka.
- HaHOTeXHOJIOTHS KaK TPUOPUTETHOE HAIIPABICHUE PA3BUTHUS HAYKU U
npousBoacTBa B Poccuiickon denepanuu.
« CoBpeMeHHbIE METO/Ibl 00€33apaKUBaHUS BOJIBI.
+ AJIOTpPOIHS METAJIIOB.

. ABTOMOOMIIPHOE TOTUTMBO W €T0 MPUMEHEHHE.

. ABOT U ero coeTMHEHHUS.

. AKTUHOUMJIBIL: B3TJISIT U3 TIPOIILIOTO B OyayIiee.

. Anmaz — almoTpomnHast MOAU(UKAIUS YTIIepoIa.

. AHanu3 eKapCTBEHHBIX MPENapaToB.

. Apowmatepanus Kak croco0 mpo(rIakTUKA MPOCTYAHBIX 3a00JIeBaHUH.
. Apomarnsatopsl. X ucrons3oBaHue.

. benku u ux 3HaYeHUE B IMTAHUU YEJIOBEKA.



. JlomaliHssl anTedka.

. JleTckoe muTaHue.

. Benukas taitHa BOJBbL.

. buonornuecku akTuBHbBIE BelleCTBA. BUTaMUHEL.

. ACTUpPHH: «3a» U KIIPOTUBY.

. buonornyecku akTUBHBIE I0OABKU: «ITPO(aHAIMSI) WU «IIOTb3a»?
. bymara u e€ cBoiicTsa.

. MOoJ0KO: «3a» U «IIPOTHUBY.

. 3yOHBbI€ MMACTHI.

. ByTtepOpoa ¢ oaoM, uim Bcs IpaBza O COJIH.

. boina nu xu3Hb Ha 3emiie 0e3 CylecTBOBaHuUS kKeje3a?

. Hcropust BOSHUKHOBEHHMS 1I0KoIaaa. Craakast »ku3Hb?!

. B mupe xucinor.

. N3ydenne coctaBa MOPOKEHOTO.

. Benukas taitHa BOJBL.

. MpebuibHas UCTOPHS.

. Bxuan JI. 1. MeHnaeneeBa B pa3BUTUHA arpOXUMHM, €T0 3HAYCHUE TS
CEJIbCKOI'0 XO35MCTBA.

. Bxnan JI.W. MenneneeBa B pa3BUTUU HEDTSIHON IPOMBIIILIEHHOCTH.
. ['mroTaMar HaTpus — MPUYMHA NMHUILIEBON HAPKOMAHHH.

. JlekopaTuBHasA KOCMETHKA U €€ BIIMSHUE HA KOXKY.

« JKwusnb u nesrenpHocTh C. Appenuyca.
- Bxnaa oTe4ecTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU JIEKTPOIUTUIECKON
JIVCCOLIAALINH.
« YcTpaHEHHE )KECTKOCTH BOJBI HA TPOMBIIIJIEHHBIX NPEANPUSITHSAX.
« CepHas KUCIIOTa — «XJI€0 XUMUYECKOU MTPOMBIIUIEHHOCTIY.
- Hcnonp30BaHrEe MUHEPAIBHBIX KUCIOT HA MPEINPUATHIX PA3JIMYHOTO
npodus.
« OKCHUIBI ¥ COJIM KaK CTPOUTEIBHBIE MATEPUATIBI.
- Hcropus rurnca.
- IloBapeHHas COJIb KaK XMMHUYECKOE ChIPBE.
« MHuoronukuii KapOOHAT KaJNBIHS: B IPUPOJE, B MPOMBIIIJICHHOCTH, B OBITY.
« Peakuuu ropeHus Ha IPOU3BOJCTBE U B OBITY.
- BuprtyanbHOoe MOaEIMpPOBaHNE XMMHUYECKUX IIPOLIECCOB.
«  DJIEKTPOJIU3 PaCTBOPOB JIEKTPOIUTOB.
« DJIEKTPOJIU3 PACILIABOB 3JEKTPOJIUTOB.
« IlpakTHueckoe mpuMeHEHUe ANEKTPOIn3a: padhUHUPOBAHUE,
raJibBaHOIJIACTHKA, TAIbBAHOCTETUSL.
« Hcropus noaydeHus U Npou3BOICTBA ATFOMUHMUS.
« DIEKTPOJIUTUYECKOE MOIy4eHHE U paUHUPOBAHUE MEIH.
- Koppo3zus MeTaiioB 1 ciocoObl 3alIUTHI OT KOPPO3HH.
- HWuepTHBIC UM O6J1arOPOIHBIE Ta3bI.
- Poxxnaromue coiau — rajoreHsbl.
« Hcropus mBEACKON CIIMYKHU.
« Hcropusi BOBHUKHOBEHHUS U Pa3BUTHS OPTAHUYECKON XUMUMU.
+ JKwusHb n nearensHocts A. M. bytneposa.



CoBpeMeHHbIE MPEICTaBACHUS O TCOPUU XUMHYECKOTO CTPOCHHUS.

DKOJOTMYECKUE ACTIEKThI UCTIOJIH30BAHUS YTIIEBOIOPOIHOIO CHIPHSI.
DKOHOMUYECKHE aCIEKThl MEXKIYHAPOAHOTO COTPYHUYECTBA MO UCTOJIb30BAHUIO
YIJIEBOJOPOAHOTO CHIPHSI.

Hctopus oTKphITHS U pa3pabOTKK ra30BbIX U HEPTSIHBIX MECTOPOKICHUMN B
Poccuiickon @enepanum.

XUMHUS YTIIEBOIOPOTHOTO CHIPbS K MOsI Oy y1iasi mpodeccus.

VYTi1€eBOI0POJHOE TOTUIMBO, €r0 BUALI U HA3HAUCHHUE.

CunTeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U MePCIEeKTUBEI.
Pe3nHoTEXHHUUECKOE TPOM3BOACTBO M €ro pojib B HAYYHO-TEXHUYECKOM

nporpecce.

CBapouHO€ MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOJIOB B HEM.
HedTp 1 ee TpaHcopTUpOBKa KaK OCHOBA B3aMMOBBITOJIHOT'O MEXIYHAPOIHOTO
COTPYIHUYECTBA.



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
JAEATEJIBHOCTU CTYJEHTOB

Conepxanue XapaKTepucTuKa OCHOBHBIX BUJIOB JCSATEIbHOCTU
oOyJeHus CTYJICHTOB (Ha YpOBHE YUEOHBIX JICHUCTBUIA)
Baxxueiiie YMeHue 1aBath onpeesieHue u oneprupoBaTh

XUMHWYCCKUC ITOHATHA

CJIEIYIOUUMU XUMUYECKUMU MOHSATUSIMU: BEIIECTBO,
XUMHUYECKUH AJIIEMEHT, aTOM, MOJIEKYyJIa,
OTHOCUTEJIbHBIC aTOMHAsl U MOJIEKYJISIpHAsI MACCHI,
WOH, aJUIOTPONHUS, U30TOIbI, XUMUYECKasI CBS3b,
ANEKTPOOTPULIATENBHOCTD, BaJICHTHOCTD, CTETIEHb
OKHUCJICHHSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JEKTPOJIUT U
HEAJIEKTPOJIUT, SJEKTPOJIIUTUYECKAS TUCCOLUALN,
OKHCIIUTEIb U BOCCTAHOBUTEID,




Conepxanue
o0yueHus

XapakTepucTuKa OCHOBHBIX BUJIOB €SI TEILHOCTH
CTYJIEHTOB (Ha YPOBHE yUEOHBIX JICHCTBUN)

OKHUCJIEHHE 1 BOCCTAHOBJICHUE, TETIOBOM 3P EeKT
peaKuuu, CKOPOCTh XUMHUUYECKON peaklny, KaTajaus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOIHBIN CKETIET,
(yHKUHOHAIbHAS TpyNa, H30MEPHsI, TOMOJIOTHSL.

OCHOBHBIE 3aKOHBI
XUMUHU

DopMyJIMPOBAHNE 3aKOHOB COXPAHEHHS MACCHI
BEIIECCTB M MTOCTOSIHCTBA COCTaBAa BEIIECTB.

Y cTaHoBKa MPUYUHHO-CIEACTBEHHOW CBSI3U MEXKITY
COZEpKAaHUEM PTUX 3aKOHOB U HAITMCAHUEM
XUMUYECKUX (OPMYI B YpaBHEHUN. Y CTaHOBKA
ABOJIFOLIUOHHOMN CYIITHOCTH MEHAEIECEBCKOU U
COBPEMEHHOU (POPMYITUPOBOK MEPUOTUIECKOTO
3akoHa JI. 1. MenneneeBa. O0bsacHeHNE (HU3NUECKOTO
CMBICJIa CAMBOJIMKH TIEPUOIUUECCKOMN TaOTHITBI
xuMuueckux 3memeHToB /1. M. MennaeneeBa (HomMmepoB
AJIEMEHTAa, Teproa, TPYIIIbl) U YCTAaHOBKA MMPUYUHHO-
CJICICTBEHHOU CBSI3U MEXy CTPOCHUEM aToMa 1
3aKOHOMEPHOCTSIMA U3MEHEHHS CBOMCTB 3JIEMECHTOB U
00pa30BaHHBIX UMM BEIIECTB B MIEPHOAAX U IPYIIIaXx.
XapakTepUCTHUKA 3JIEMEHTOB MaJIbIX U OOJIBIINX
MIEPUOJIOB MO UX MOJIOKEHUIO B [leproanueckoit
cucteme 1. 1. Menaeneena.

OcHOBHBIE TEOpUU
XUMHH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XUMMYECKHUX
BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3yIOIIHUX UX
XUMHYECKHUX IJIEMEHTOB. XapaKTEPUCTUKA
BaXXHEUINNX TUIIOB XUMHUYCCKUX CBSI3€H U OTHO-
CUTEIIBHOCTH 3TOM THIIOJIOTHH.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUS KPUCTAIIIMYECKUX PEIIETOK.
DopMyJIMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUU
BJICKTPOJIUTHYECKON TUCCOLMAIIMU U XapaKTEPUCTHUKA
B CBETE 3TOW TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHMYE€CKUX COCAUHCHUM.

Baxwueiimue
BEILIECTBA U
MaTepHuasbl

XapaKTepucTuKa coCTaBa, CTPOEHHUS, CBOMCTB,
MOJTYYEHUs M IPUMEHEHHs BaKHEUINX MeTasioB (1A
u I A rpynm, antoMuHus, kKene3a, a B ECTECTBEHHO-
HAY4YHOM IMpoduiie 1 HEKOTOPBIX -3JIEMEHTOB) M UX
COE€JIMHEHUMN.

XapaKTepucTuKa coCcTaBa, CTPOEHHUS, CBOMCTB,
MOJYYEHHUS U IPUMEHEHHS BaXKHEUIIINX HEMETAJIOB
(VI A, YHA, Y!A rpynm, a Takke a3ota u pocdopa,
yriiepoja U KpEMHHUsI, BOAOPOAA) U UX COCTUHEHMUIA.
XapakTepUCTHUKA COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYEHHS] U TPUMEHEHHS BaXKHEUIIINX KJIACCOB
YTJIEBOJIOPOIOB (AJIKAHOB, IIMKIIOATIKA- HOB, AJIKEHOB,
QIKWHOB, QPCHOB) U MX Han0OJIee 3HAYUMBIX B
HapOJHOXO03SIICTBEHHOM IUIAHE MPEACTABUTEIICH.

XUMHUYECKUU A3BIK U
CHUMBOJIAKA

Hcnonb3oBanue B yueOHOH U mTpodeccuoHaIbHON
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
HazBanue HM3VUEHHBIX BEILNECTB IO TPUBUAJILHON WJIH




Conepxxanue

XapaKTepI/ICTI/IKa OCHOBHBIX BHUAOB ACATCIbHOCTH

oOy4eHus CTYJICHTOB (Ha YpOBHE YUEOHBIX ICHUCTBUIA)
XUMHAYECKHE OOBsICHEHME  CYIIHOCTH XHUMHUYECKHX IPOIIECCOB.
peakuu Knaccudukanys XUMUYIECKUX PEaKIuid 10 Pa3IuIHBIM
MpU3HAKaM: YUCITy U COCTaBY MPOJIYKTOB W PEarcHTOB,
TeIIoBOMYy 3(QdeKTy, HampaBlieHHUIO, (aze, HaTHUUIO
KaTaau3aTopa, W3MEHEHMIO CTENeHEH  OKUCIEHUs
HIIEMEHTOB, 00Pa3yIOIINX BEIIECTBA.
YcraHoBKa TMpU3HAKOB OOIIEr0 W Pa3IMYHOIO B
TUTIOJIOTUU  pEeaKkuuid  JJisi  HEOPraHWYecKo U
NONTATTATLCKONIA XTANMIAIA
XUMHAYECKHI BpInonHEeHHEe XUMHYECKOTO 3KCIEPUMEHTa B IOJHOM
AKCIIEPUMEHT COOTBETCTBHH C IMPaBHJIAMH O€30TTaCHOCTH.
HaGnrogenue, ¢ukcanuss M ONHUCAHHE PE3YJIbTATOB
XuMHUYECKast [IpoBeneHrE CAaMOCTOATENBHOTO MOUCKA XUMUYECKON
uHbOpMaITusI WH()OPMAITUHU C UCTIOIBE30BAaHUEM PA3THIHBIX

MCTOYHHUKOB (HAYYHO-TIONYJIIPHBIX U3IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB HTepHeTa).
lcrionb30BaHNEe KOMITBIOTEPHBIX TEXHOJIOTUI IS

nﬁnaﬁn’ru‘m U MenAeTaud YUMUUACKNTA T/I'I—T{:hnfﬂ\/fﬂTTT/TT/T I ee

Pacuetsl 1o
XUMHYECKUM
dbopmynam u

YCTaHOBKAa 3aBUCMMOCTH MEXKIy Ka4eCTBEHHOW U
KOJIMYECTBEHHOW CTOPOHAMHM XUMHUYECKUX OOBEKTOB U
[IPOLIECCOB.

[IpodunbHOE
Mpo(ecCHOHATBHO
3HAYNMOE
coiepKaHue

nu

OObsicCHEHUE XUMUYECKUX SIBICHHM, IPOUCXOASAIINX B
npupoze, ObITY U Ha IPOU3BOJICTBE.

OnpeneneHne BO3MOXKHOCTEN MPOTEKAHUSI XUMUYECKUX
MpPEBPAILCHUI B PA3JINYHBIX YCIOBUMX.

CobOntoieHrie  MpaBUJl  DKOJOTUYECKH T'PAMOTHOTO
MMOBEACHUS B OKPYKAIOIIEH Cpee.

OneHka  BAMSHUS ~ XUMHUYECKOTO  3arpsA3HEHUS
OKpYXarollel cpelpl Ha OpraHu3M 4YeJIOBEKa U JIpyrue

KHUBBIC OpPraHMU3MBEl.

YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE

OBECIIEYEHUE ITPOI' PAMMbBI YUEBHOU JUCLIMIUINHBI « XUMMST»
VYueOHbIe KaAOMHETHI XMMHUH U OMOJIOTHH, SKOJIOTHH.
Kommnsrotep, npoektop, oOy4datoiue aucku. JlabopaTopHoe 000py0BaHuUE:
CrexnsinHas u ¢apdopoBas rnocyaa: IpoOUPKH XUMHUYECKasi, KOJIOBI:
MJIOCKOJIOHHBIE, KPYTJIOJOHHBIE, KOHMYECKUE, XUMUUYECKHIE CTaKaHbl, MEpHAas
MOCy/la: MEPHBIM IIUIUHIP, BOPOHKHU: KOHYCOOOpa3Hasi, KareabHas JeIUTeNIbHAs,
CTEKJISTHHBIE TPYOKHM U TAJOYKH, Tocya u3 dhapdopa: gaiika /1j1s BeIIapuBaHUs,
CTYIIKa C IECTUKOM, TUTeNb dapdopoBsiit. O0opynoBaHuE U3 AepeBa U METasIa:




METaJUTMYECKHH IITATUB, ITATUB JJI MPOOUPOK, AEPKATENb JIJIsT IPOOUPOK,
TUTEJIbHBIC IIUIIBI, JTOXKEUKa ISl C)KUTAHUsI, aCOECTUPOBAHHASI CETKA, MO bMHBIM
cronuk. M3mepurenbHbie npubop: Beckl: antekapckue, TEXHUYECKHUE, YallleUHbIE.
HarpeBatenbHble TpUOOPHI: CIUPTOBKA, PEAKTUBBI U MaTEpUalIbl, TaOOopaTOpHast
AIEKTpUYECKas TUIUTKA.
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