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Beeoenue

PabGouast mporpamMmma 1o y4eOHOMY mpeaMery «Xumusi (MpodUIBHBIA YPOBEHB)»
pa3paboTaHa B COOTBETCTBHH C HOPMATUBHBIMU aKTAMH:

- ®denepanbHbiii 3akoH 0T 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoii
®denepannny (C NOCIETYIOIMMU U3MEHEHUSIMU );

- npuka3 MuHucTepcTBa 0o0pa3oBaHMss W Hayku Poccwiickoit ®enepamuu oT
17.05.2012 Ne 413 «OO6 yTBepkIeHUU (eaepatbHOr0 TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa cpeaHero odiero oopa3oBaHusy (C mociaeayomumMu n3Mmenenusmu 29.06.2017);

- ABtopckas nporpamma K tuHuU Y MK Jlynuna B.B. «Xumus. YrinyOneHHbI ypOBEHb.
10-11 xnaccer : paboyas nmporpamma - M.: JIpocda, 2017.

- YueOnuk no xumun: Epemun B. B., Ky3smenko H. E., Tepenun B. 1., JIpo3nos A. A.,
Jlynun B. B. Xumus 10 knace (yrayOsieHHBIH ypoBeHb) - M.: [Ipoda, 2020.

- Yuebnuk no xumun: Epemun B.B., Ky3smenko H.E., [lpo3noB A.A., Jlynun B.B. / [lon
pen. Jlyauna B.B. Xumus 11 knace: (yrayonennsiii ypoeHs)- M.: [Ipoda, 2020.

I[lnanunpyemMble pe3y/ibTaThl OCBOECHHSI YUeOHOI0 MpeaMeTa.
1.1. Jlu4yHocTHBbIe pe3yJbTaThl B cdepe OTHOUIEHHII oOyuawummxcsi K cebe, K
CBOEMY 3/10POBbIO, K TO3HAHMIO ces:
- OpHUCHTAHA 06yan01uchsl Ha OOCTHXKCHUC JIMYHOI'O CHACThA, pC€aiu3allui0 IMMO3UTHBHBIX

JKU3HEHHBIX TEpPCIEKTUB, WHUIUATHUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEAENIEHUI0, CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE TIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OOECIIeYHTh ceOe M CBOMM OJIM3KHUM JOCTOWHYIO JKU3HB B
MPOLECCE CAMOCTOSITEIBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH OOy4arolUXCsi K OTCTAaMBAaHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOI0 MHEHHS, TOTOBHOCTh U CHOCOOHOCTh BhIpaOaThIBaTh COOCTBEHHYIO MO3ULHUIO IO
OTHOIICHHUIK K O6HIGCTB€HHO-HOJ'II/ITI/III€CKI/IM COOBITHSAM IponuIoro M HACTOAIICTO Ha OCHOBEC
OCO3HAaHHA U OCMBICIICHUA UCTOPUH, TYXOBHBIX HGHHOCTeﬁ n I[OCTI/I)KGHI/Iﬁ Hamren CTpaHBbI;

— TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS K CaMOPa3BUTHIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUM C OOIIEUEIOBEUYECKUMH ILIEHHOCTAMH M HJeallaMH TI'pa)JIaHCKOro OOIIecTBa,
HOTp€6HOCTB B q)HSI/I‘IeCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-OS]IOpOBHTCJ'IBHOﬁ
JESITEIbHOCTBIO;

— TpUHATHE W pealu3alus LEeHHOCTeW 310poBoro u 0Oe3omacHOro obpasa KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (H3MUYECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HEeNpUsTHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aKOTrojIsl, HAPKOTHKOB.

JInuHoCTHBIE pe3yJbTaThl B c(hpepe oTHOMIEHUI 00yuarommxcsa Kk Poccuu kak k Poanne
(OteuectBy):
—  poccuiicKas HACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM WICHTUYHOCTH B

MMOJIMKYJIBTYPHOM COLOUYMEC, YYBCTBO IPUYACTHOCTH K HCTOpHKO-KYHBTypHOﬁ O6IJ_IHOCTI/I



POCCHIICKOTO Haposa u cyapr0e Poccuu, maTpuoTusM, rOTOBHOCTh K CITy)KeHHIO OTE4YecTBy, €ro
3allUTE;

—  YB@XEHHE K CBOEMY HAapoOAy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi, ropaoctu 3a
CBOIl Kpaif, cBoro PoauHy, mpomuioe M HacCTOAIIEe MHOTOHAIMOHAJIbHOro Hapoaa Poccuw,
YBa)K€HHE K TOCY/IapCTBEHHBIM CHUMBOJIaM (TepO, ¢uiar, THMH);

— (dopMmupoBaHHE YBaXEHUS K PYCCKOMY S3BIKY KakK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®Denepauuu, SBISIOMIEMYCS OCHOBOM POCCHUMCKOW HWICHTHUYHOCTH U TJIABHBIM
(bakTOpOoM HAIIMOHAIBHOI'O CAaMOOIPEICIICHNUS;

— BOCHHUTaHHME YBaXEHHUS K KyJIbType, S3bIKaM, TPaJAULUSIM M OObIUasiM HapoJOB,

npokuBaronux B Poccuiickon denepanuu.

JInuHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOMIEHU I 00y4AIOIIMXCSH K 3aKOHY, TOCY1apCTBY M K
IrPa’KIAHCKOMY O0LIeCTBY:
—  TpPaXJaHCTBEHHOCTb, TPaXKTAHCKas TO3UIMsA AaKTUBHOIO M OTBETCTBEHHOTO 4YJICHA

POCCHICKOTO OOIIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa U OOS3aHHOCTH,
YBXAIOWIEI0 3aKOH MW IIPaBONOPSAJOK, OCO3HAaHHO IIPUHUMAIOIIETO  TPaJWLMOHHBIE
HallMOHAJIbHBIE U O0IlEYeIOBEYECKHEe TIyMAaHUCTUYECKHE U JEMOKpPAaTUYeCKHE LEHHOCTH,
TOTOBOI'0 K YYaCTHIO B OOILECTBEHHOM XKHU3HH;

— TIpU3HAHWE HEOTYY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YEIIOBEKa, KOTOPHIE
NPUHAIISKAT KKIAOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpPaB H
cB0OOJ 0e3 HapylleHHs MpaB U CBOOOJ JIPYTUX JMI, TOTOBHOCTh OTCTaUBaTb COOCTBEHHBIE
npaBa M CBOOO/IbI YEIOBEKa M I'pakJaHUHA COTJIACHO OOIIETPU3HAHHBIM NPUHIUIIAM U HOpMaM
MEXIYHApOJHOIO Mpasa U B coorBeTcTBUM ¢ KoHcTuTynmen Poccuiickont denepanuu, npaBosas
Y IIOJINTUYECKAsi TPAMOTHOCTB;

—  MHPOBO33PDEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO PpAa3BUTHUS HAYKH U
OOIIeCTBEHHON MPAaKTUKH, OCHOBAaHHOE Ha JAMAaJore KyJbTyp, a TaKKe paslu4HbIX (OopM
OO0IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

—  HMHTEPHOPHU3aLUs LIEHHOCTEH JEMOKPATHM M COLMAIBHOW COJIMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUN B IPYIIIIE WU COLMAIIBHON OpraHu3aluy;

— TOTOBHOCTh OOYyYaroIMXCsl K KOHCTPYKTMBHOMY YYacTHIO B MPHHATUU pPELICHUH,
3aTparMBalOIIMX UX IpaBa M HMHTEPEChl, B TOM YHCJIE B Pa3IWYHbIX (hopMax OOLIECTBEHHON
caMOOpraHu3aliy, CaMOYyIIpaBJIEH!s], OOLIECTBEHHO 3HAYMMOM JeSATeIbHOCTH;

—  TIPUBEPKEHHOCTb HJESIM HHTEpHAIIMOHATU3MA, JPYKObI, PAaBEHCTBA, B3aHMMOIIOMOIIU
HapoOJI0B; BOCIIUTAHUE YBAKUTEIBLHOIO OTHOLIECHUS K HAllMOHAJIBHOMY JAOCTOMHCTBY JIFOAEH, UX

YyBCTBaM, pCIUTHUO3HBIM Y6G)KJICHI/I$[M;



— TOTOBHOCThb OOYyYaromIMXcs MPOTHBOCTOSTH HICOJOTHMHM HKCTPEMH3Ma, HaI[MOHAIM3Ma,
KceHOGoOUHU; KOpPPYIIUH; TUCKPUMHHALIMA 10 COIMAIBHBIM, PEITUTHO3HBIM, pPaCOBBIM,

HAallMOHAJIbHBIM IMPU3HAKaAM U APYI'YM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUAM.

JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOIIEHH I 00YyHaAIONIUXCH € OKPYKAIOMIUMHM JIIOAbMHU:
— HpaBCTBEHHOE CO3HAHUE U TIOBEJICHHWE HA OCHOBE YCBOCHHS OOIIECYEIOBEYECKUX

[ICHHOCTEW, TOJIEPAHTHOTO CO3HAHHS W TOBEJCHHS B TOJHMKYJIBTYPHOM MHpE, TOTOBHOCTU H
CIIOCOOHOCTH BECTH Auajior ¢ ApyrumMu JroJAbMH, 1OCTUIaTh B HCM B3aMMOIIOHUMAaHMA, HAXOAHUTb
06H_II/I€ eI U COTPYAHUYATDh AJId UX JOCTHUIKCHUS,

— TpUHATHE  TYMaHUCTHYECKMX  IIGHHOCTEH,  OCO3HAaHHOE,  YBaXHTEIbHOE U
NOOpO’KeNaTeIbHOE OTHOIIICHUE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MHPOBO33PEHHIO;

—  CIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMUPOBAHUE MTO3UTUBHOTO OTHOILICHHS K JIIOJISIM, B
TOM YHCJIC K JIMIOaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBbS W WHBAJINIAM, 6epe>KHoe,
OTBETCTBEHHOEC M KOMIIETCHTHOE OTHOIICHHE K (PU3MUYECKOMY M TICHXOJOTHYECKOMY 370POBBIO
NPYTUX JIOJIeH, YMECHHE OKa3bIBaTh MIEPBYIO TOMOIIIb;

— (¢opmHupoBaHHE BBIPAKCHHOW B MOBEICHHHM HPABCTBEHHOW IIO3WIUH, B TOM 4YHCIE
CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEACHUS HA
OCHOBE YCBOCHHS OOIICUCIIOBEUYCCKUX LIEHHOCTEH W HPABCTBCHHBIX YYBCTB (YECTH, JOJITa,
CIPaBENTNBOCTH, MUJIOCEPIHS U APYKEITIOOHS);

— Pa3sBUTHC KOMHGTGHHHﬁ COTPyAHHUUYCCTBA CO CBCPCTHUKaMH, ACTbBMHU MJIAALICTO
BO3pacTa, B3pOCIBIMM B  0O0Opa3oBaTelIbHOM,  OOIIECTBEHHO  MOJIE3HOW,  y4deOHO-

HCCHGHOB&TGHBCKOﬁ, HpOGKTHOfI U IPpYyrux BUJax ACATCIbHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4al0IUXCH K OKPY/Kal0IeMy MHUPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJabTYype:
—  MHPOBO33pDEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHS  HAYKH,

3HAYUMOCTH HAayKH, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHOM
uH(popMaliell 0 MEePEeNOBBIX JOCTHKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO, B TOM 4YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMpephIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCroHANbHOMN 1 00IIEeCTBEHHOM e TEIbHOCTH,

—  DKOJIOTHYECKas KyJbTypa, OCEpeKHOE OTHOIICHUS K POJHOM 3eMje, MPUPOTHBIM
oorarctBam Poccum u MHpa; TOHUMAaHUEC BIUAHUA COLHUAIIBHO-ODKOHOMHWYECKUX IMPOLCCCOB HaA
COCTOSTHUE TPUPOIHOW M COIMAIBHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX

pPeCypCOB; YMCHHUA U HABBIKH PA3YMHOI'0 HNPHUPOAONOJB30BaAHUA, HETCPIIMUMOC OTHOHICHUC K



NEHCTBUSAM, MPUHOCALIMM BpeA HKOJIOTUM; NPUOOpETEHHE OIMbITa 3KOJOr0-HAIpPaBIEHHOM
JESITENIbHOCTH;
— OCTETHYECKOE OTHOMICHHS K MHpPY, TOTOBHOCTH K OCTETHYECKOMY OOYyCTPOMCTBY

CcOOCTBEHHOIO OBITA.

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOIMIEHNH 00yYAIOIIUXCS K ceMbe M POAUTEISAM, B
TOM 4HCJie MOATOTOBKA K CeMeiHOM JKU3HU:
—  OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUSA

IIEHHOCTEH CEMEIHOM KH3HU,
—  TOJOXKHUTEIBbHBIH 00pa3 CceMbH, pOAUTEIBCTBA (OTIOBCTBA H  MaTEPHUHCTBA),

WHTEPUOpHU3ALU TPAAULUOHHBIX CEMEUHBIX LIEHHOCTEH.

JInuHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOIIEHUS 00yUalOIIUXCS K TPyAy, B chepe
COIHATbHO-IKOHOMUYECKUX OTHOLIEHHIi:
— yBaXeHHEe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH

COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymiei mpodeccun Kak MyTh U COCO0 peain3anuy COOCTBECHHBIX
YKU3HEHHBIX IUIaHOB;

— TOTOBHOCTh OOy4aroummxcs K TPYIOBOM MNpo(hecCHOHANBHON IesTeNbHOCTH Kak K
BO3MOXKHOCTH  Y4acTHsl B  PCIICHUH  JUYHBIX, OOIINECTBEHHBIX, TOCYJAapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX POOJIEM;

—  TMOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOISAM TPYIa, TPYIOBBIM JOCTUKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BHJaM TPYAOBOM
JeSITEIIbHOCTH;

— TOTOBHOCTh K CamMOOOCTY>KMBaHUIO, BKJIIOYas OOy4YEHHE M BBINOJIHEHHWE JOMAIIHUX

00s13aHHOCTEN.

JInyHoCTHBIE pe3ybTaThl B chepe PU3MIecKOro, NCUX0JI0rH4eCKOro, CONMaaIbLHOI0 U
aKaJgeMH4ecKoro 0,1aronoJy4usi 00y4ammxcs:
—  (¢usuueckoe, SMOLMOHAJIBHO-TICUXOJIOTUYECKOE, COLIMAJIBHOE Onaromnonyuue

o0yJaromuxcsi B )KM3HA 00pa3oBaTeIbHON OpraHW3aliy, OIIYIIEHHE JIeTbMH O€30MacHOCTH H
TICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHOM 0€30MacHOCTH.

1.2. MeTtanpeaMeTHbIe Pe3yJbTAThI
MertanpeameTHble pe3ysibTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl JOJIKHBI

OTpaXkaTh:
1) ymeHHEe CaMOCTOATEIBHO OMPENENSITh MU JACATeIbHOCTM M COCTABIATH IIJIaHbBI
JEATETbHOCTH;  CaMOCTOATENIbHO  OCYIIECTBISATh, KOHTPOJUPOBATH M  KOPPEKTUPOBATH

ACATCIIbHOCTDb, UCIIOJIb30BATh BCC BO3MOKHBIC PCCYPChI IJIA JOCTUKCHHUA IMMOCTABJICHHBIX enen



U pealin3aluy MJIaHOB JEATEIbHOCTH; BBIOMPATh YCIIELIHbIE CTPATETUHU B Pa3IMUHBIX CUTYaLUsX;

2) yMeHHME TPOJAYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBAaTH B IPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLMU JAPYIHX YYACTHUKOB JESATEIBHOCTH, 3S(P(PEKTUBHO
paspematb KOH()IUKTHI;

3) BiageHME HaBBIKAMU I[103HABATENbHOM, Yy4eOHO-HCCIEOBATENbCKOM U IPOEKTHOM
NEeSITeIbHOCTH, HAaBBIKAMH  pas3pelieHuss MmpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHS NMPAKTHYECKUX 3aJ]au, TPUMEHEHHUIO PAa3TUUYHBIX
METO/I0B TIO3HaHUS;

4) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTENIbHOM HMH()OPMALMOHHO-II03HABATEIbHON
NeSITeIbHOCTH, BIIAJICHUE HABBIKAMH TIOJIYYEHHUS HEoO0XoauMol wuH(pOpMAalMKU W3 CIOBapen
pa3HBIX THIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOPMAILIUN, KPUTHIECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(DOPMAILHIO, [TOJTyYaeMYIO U3 Pa3IMUHbIX HCTOYHHKOB;

(8B pen. IIpukaza MunobOpuayku Poccuu ot 29.12.2014 N 1645)

5) yMeHHe UCIOIb30BaTh CPEACTBa HHPOPMAMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(mamee - MKT) B pemieHMHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 337124 C
co0uIroIeHEM TpeGoBaHUI SPrOHOMMUKH, TEXHUKU 0e3omnacHocTH, TMTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30I1aCHOCTH;

6) yMeHHE OnpeeNnsaTh Ha3HaueHHe U (PYHKIUHU Pa3IMIHBIX COLUATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTENbHO OIICHWBAaTh M NPUHUMATh pELICHHUS, ONpPEACISIONINe
CTpPATETHUIO MOBEACHUS, C YUETOM IPAXKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BnaJieHHE S3BIKOBBIMHM CPEACTBAMHU - YMEHME SICHO, JIOTHYHO U TOYHO M3JaraTb CBOIO
TOYKY 3pEHHS, UCTIOJIH30BATh a/IEKBATHBIE SI3IKOBEIE CPEJICTBA;

9) BiazeHWE HaBBIKAMHU II03HABATEIBHON peQIIeKCHH KaK OCO3HAHWS COBEPIIAeMbIX
JIeMCTBUI M MBICIIUTENBHBIX TPOLIECCOB, X PE3YIbTATOB M OCHOBAHUH, IPaHUI] CBOETO 3HAHUS U

HC3HAHUS, HOBBIX ITO3HABATCJIBHBIX 3aa4 U CPECACTB UX JOCTUKCHUS.

YHuBepcanbpHble yueOHbIE JEMCTBUS:
1. PerynsTuBHBIE YHHBepcaJbHbIe YUeOHbIe NelCTBUS

BbINyCKHUK HAYYHTCS:
—  CaMOCTOSITENIBHO ONPENENATh LENd, 3aJaBaTh IapaMeTpbl M KPUTEPHUH, 110 KOTOPBIM

MO>XHO OTIPENETUTh, YTO 11eIh JOCTUTHYTA;

—  OILICHMBaTh BO3MOXXHBIC TIOCIECTBUS JOCTHKCHUS TTOCTABICHHOM 1NN B JEATEILHOCTH,
COOCTBEHHOM JKU3HH W JKU3HH OKPYXKAIOIIUX JIFOJIeH, OCHOBBIBASICH HA COOOPAKEHUSIX dTUKU U
MOpaly;

—  CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7a4ud B O0OpPa30BATEILHON JCSITEIBHOCTH U

KU3HCHHBIX CUTYyalUAaX;



— OIIGHMBaTh PECypChbl, B TOM 4YHCJE BpeMsi W JAPYrHe€ HEMaTepHaIbHBIC PECYPCHI,
H€O6XOI[I/IMI:I€ JJIA JOCTHXCHU A [OCTaBJICHHOM Oeiau,

— BBI6I/IpaTB OyTb HAOCTHIXKCHUA ULCIHU, INUIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3aj/ad4,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTepUaAIbHBIC 3aTPATHI;

—  OpraHm30BbIBaTh 3(P(HEKTUBHBIA IOUCK PECYpPCOB, HEOOXOIUMBIX IS JAOCTHIKEHUS
IMOCTaBJICHHOM IICIIH;

— COIIOCTABJIATH HOHY‘-IGHHBH‘/JI pe3yiabTaT ACATCIBbHOCTH C IIOCTaBJICHHOM 3apaHecC LEJIbIO.

2. Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUSA
BoinyckHUK HAy4YuTCS:
—  HWCKaTh M HAXOJHUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 33724, B TOM YHUCJIE, OCYIIECTBIISIT

pa3BepHYThIi HMH(OPMAIIMOHHBI TIOMCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHbIE H
II03HABATEJIbHBIC) 33/1a4H;

— KPUTUYECKHM OLIEHUBAThb W HHTEPIPETHPOBATH HMHPOPMALUIO C pa3HbIX IO3ULMMH,
pacro3HaBaTh U (QUKCUPOBATH MIPOTHBOPEUUS B HHYOPMAIIHOHHBIX HCTOYHHUKAX;

—  HCHOJB30BaTh pa3iM4yHbIE MOJEIBHO-CXEMATHUYECKUE CPEACTBA I IIPEICTaBICHUS
CYLIECTBEHHBIX CBA3€M W OTHOLIEHMM, a TakKe MPOTHUBOPEUYMH, BBIIBICHHBIX B
UH(POPMALIMOHHBIX HCTOUHHUKAX;

—  HAaXOJWUTh W NPUBOIUTH KPUTUYECKHE APIyMEHTHI B OTHOIUEHUHU JIEUCTBUM U CYKICHHUU
JIPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUSM B OTHOIICHUH
COOCTBEHHOI'O CYXKACHHUS, pACCMATPUBATh UX KAaK PECYpC COOCTBEHHOIO PAa3BUTHS;

—  BBIXOJMTH 3a paMKH y4yeOHOro npeaMeTa M OCYLIECTBIATH IeJeHAINPaBICHHbBIN MOUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOIo epeHoca CPeICTB U CIIOCOOOB JeHCTBHS;

—  BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBASI OTPAaHUYECHUS
CO CTOPOHBI APYI'UX YYaCTHUKOB U PECYPCHBIE OIPAHUYECHUS;

- MCHATH U YACPKUBATH PA3HBIC ITIO3UIIUU B MMO3HABAaTEIbHOM JESITEeIbHOCTH.

3. KoMMyHHMKaTHBHbIe YHUBEPCAJIbHbIE yueOHbIe 1elicTBUS

BbINyCKHUK HAYYUTCS:
—  OCYUIECTBJISATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH

(kax BHYTpHM 0Opa3oBaTebHOW OpraHM3alld, TaK U 3a ee MpejaeraMu), NoaoupaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAILIMU UCXO/S M3 COOOpa’keHHH pe3ylbTaTMBHOCTH B3aUMOICHUCTBUS, a
HE JIMYHBIX CUMIIATUH;

— TpU OCYIIECTBIEHUHU TpPYyNIOBOH paboThl ObITh KaK PYKOBOAMTENIEM, TaK M WIEHOM
KOMaH/Ibl B Pa3HbIX POJISIX (TeHepaTop UIeH, KPUTHK, UCTIOJIHUTENb, BHICTYIAIOMUM, SKCIEPT U

T.1.);



—  KOOPIWHHPOBATH W BHINOJNHATH PAa0OTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- Pa3BCPHYTO, JOTMYHO W TOYHO MH3JIaratb CBOIO TOYKY 3pCHHUA C HCIOJb30BAHUCM
aJICKBATHBIX (YCTHBIX ¥ MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(DIMKTOTCHHBIC CHUTYallMM W TPEAOTBpPAIIaTh KOH(IUKTHI 10 HX
aKTUBHOHN (ha3pl, BBICTpaWBaTh JACIOBYIO M 0O0pa30BaTEIbHYI0O KOMMYHHUKAIHIO, H30eras
JIMYHOCTHBIX OCHOYHBIX Cy)KI[GHPIﬁ.

1.3. IIpeaMeTHbIE pe3yJbTaThI:

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

— packpblBaTh Ha IMpUMepax pojib XUMUU B (OPMUPOBAHHWU COBPEMEHHOM HAy4dHOM
KapTUHBl MHUpPAa U B IPAKTUYECKON NEATEIbHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKAY XUMHEH U
JIPYTUMU €CTECTBEHHBIMU HAYKaMH;

—  WUIIOCTPUPOBATh Ha MpPUMEpax CTAHOBJIEHHE M SBOJIOLMIO OPraHUYECKOM XMMHUU Kak
HayKHU Ha Pa3jIM4HbIX UCTOPUYECKUX FTANax €€ pa3BUTHS;

—  YCTaHaBJIMBAaTh NMPUYUHHO-CIIEJACTBEHHBIE CBSI3M MEXY CTPOCHUEM aTOMOB XHMHUYECKHX
AJIEMEHTOB U MEPUOJINYECKHUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX AIEMEHTOB B IEPUOJUUYECKOIN CUCTEME;

—  aHAJIMU3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BELIECTB, IPUMEHSA MMOJI0KEHUSI OCHOBHBIX
XUMHUYECKUX TEOpHUH: XMUMHUYECKOTO CTpPOEHHUsl OopraHmdeckux coenuHeHuit A.M. byrieposa,
CTPOCHHUSI aTOMa, XUMUYECKON CBSI3U, AJIEKTPOIUTUUECKON JUCCOLMAIIMN KUCIOT U OCHOBAHMUIA;
YCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKy CBOMCTBAMH BEILIECTBA U €r0 COCTaBOM
U CTPOEHHUEM;

— TMPUMEHSTH TpaBUJa CUCTEMATHUYECKON MEXIyHApOIHOM HOMEHKJIATYphl KaK CpPElICTBa
pa3uyueHus U UASHTU()UKAIIMN BEIIECTB M0 UX COCTAaBY U CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSPHBIE U CTPYKTYpHBIE (POPMYIIBI HEOPTAaHUUYECKUX U OPTaHUYECKUX
BEIIECTB Kak HocuTelded wuHQOpMalM O CTPOCHHUM BEUIeCTBa, €ro CBOICTBaX U
MIPUHAJICKHOCTH K ONPEICTICHHOMY KJIacCy COSTMHEHUMH;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(oMsipHO#, HEMOJNSAPHOI), MOHHOM, METAJUIMYECKON, BOAOPOJHOW — C IENBI0 OMpeeNeHus
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3MYECKUE CBOWCTBA HEOPTAHMYECKUX M OPTraHUYECKUX BEIIECTB U
YCTaHABIWBATh 3aBHUCHUMOCTh (U3MUYECKHUX CBOMCTB BEHIECTB OT THUIA KPUCTAJUTHYECKOM
pELIeTKY;

—  XapakTepu3OBaThb 3aKOHOMEPHOCTH B U3MEHEHHMM XUMHUYECKMX CBOMCTB MPOCTBIX

BCIICCTB, BOOOPOJAHBIX COG,Z[HHCHI/II‘;I, BBICHIUX OKCHUIA0B U TUAPOKCUI OB,



—  NPHUBOJUTH IPUMEPHI XUMHUUYECKHUX PEAKIIMi, PACKPHIBAIONINX XapaKTEPHbIE XUMHUUECKHE
CBOWCTBA HEOPTraHMYECKHMX W OPraHMYECKMX BEHIECTB H3YYEHHBIX KIACCOB C IMEIbI0 HX
UICHTHPUKAIIME U O0BACHEHUs 00JaCTH IPUMEHEHNUS;

—  OmpeneNsATh MEXAHW3M DPEaKIMH B 3aBUCHMOCTH OT YCIOBHH IIPOBEICHHS PEaKIMH U
IIPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHUS XUMHUYECKHUX PEAKIMH HA OCHOBE THIIA XMMHUYECKOM
CBSI3U U aKTHBHOCTH PEareHTOB;

—  yCTaHaBIMBAThH 3aBHCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COCIAUHEHHN OT
XapakTepa B3aMMHOTO BIHMSHUS aTOMOB B MOJEKYJAX C IEIbI0 NPOTHO3UPOBAHHS MPOIYKTOB
peakiuu;

—  yCTaHABIMBAThH 3aBUCHMOCTH CKOPOCTH XUMUYECKOU PEAKIMU U CMEIIEHHST XUMHUYECKOTO
paBHOBECHSI OT pa3UYHBIX (PAKTOPOB C MEIbI0 OMNpEICIEHHsS ONTUMAIBHBIX YCIOBHIA
IPOTEKAHUS XUMUYECKHX TIPOLIECCOB;

—  yCTaHABIMBATH F€HETUYECKYIO CBSI3b MEKIY KJIACCAMU HEOPIraHUYECKUX U OPTaHMIECKUX
BELIECTB Ui OOOCHOBAHMS MPUHIMITHAIBLHOW BO3MOKHOCTH IIOJYYEHUS! HEOPTAaHUYECKUX W
OpraHMYEeCKHX COEIMHEHHH 3aaHHOrO COCTaBa M CTPOCHUS;

—  [oa0Wparh PpEareHThbl, YCIOBUS M ONPENENIATh HPOAYKThI PEAKIHM, [O3BOJIAIOMIUX
peanu3oBaTh  J1IA0OpaTOpHbIE M POMBIIUIEHHBIE — CIIOCOOBI  TOJYYEHUS  BKHEHIIHX
HEOPraHMYECKUX U OPraHHYECKHUX BEIIECTB;

—  ONpEENATh XapaKTep CPebl B Pe3yJbTare TUAPOJIN3a HEOPraHMYECKUX M OPraHHYECKHUX
BEIECTB M TPUBOIMTH IPUMEPHI T'HAPOJIM3a BEIIECTB B TOBCEIAHEBHOW >KM3HH YEJIOBEKa,
OMOIOrHYIECKUX OOMEHHBIX MPOIECCAX M MPOMBIIIICHHOCTH;

—  TNPUBOAUTH TPUMEPHI  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX DPEAKIMid B  MPUPOJIE,
IPOM3BOJICTBEHHBIX MPOIECCAX M KU3HEAEITETBHOCTH OPTaHU3MOB;

—  0OOCHOBBIBaTh MPAKTHYECKOE WCIOIb30BAHHE HEOPTaHMYECKHX ©  OPraHHYeCKHX
BEIIECTB U MX PEAKIMii B IPOMBIILICHHOCTH U OBITY;

—  BBINOJIHATH ~ XMUMHYECKHHA  OKCIEPUMEHT [0  PACIO3HABAHUIO W  TOJYYEHHIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB, OTHOCIIINXCS K Pa3IMYHbIM KJaccaM COEIWHEHHH,
B COOTBETCTBUH C MPABUJIAMHU M ITPHEMaMH Ge30TACHON paboThl ¢ XUMUYECKUMHU BELIECTBAMH H
71abopaTOPHBIM 000PYIOBaHUEM;

— TNpPOBOJWTH pAcYeThl HA OCHOBE XWUMHUYECKUX (OPMYJI U YPaBHEHHM peakImii:
HaXOXKJICHUE MOJIEKYJIAPHOM (OPMYJIBI  OPTaHMYECKOrO BEMIECTBA [0 €ro IUIOTHOCTH W
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB, WITH IO MPOJAYKTAM CTOPAHWUS; PacUeTh
MaccoBOW O (MacChl) XHMHYECKOTO COCIMHCHHS B CMECH; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIHM OJHO W3 BEHIECTB JaHO B M30BITKE (MMEET

MPUMECH); pacdyeTbl MacCOBOM WJIM OOBEMHOW JOJIM BBIXOAA MPOAYKTA PEAKIUH OT



TEOPETHYECKH BO3MOXKHOTO; pacyeThl TeruioBoro »3¢¢ekra peakiuu;, pacueThl OOBEMHBIX
OTHONICHHI Ta30B MPU XUMHYECKHUX PEAKIINIX; pacueThl MacChl (00beMa, KOTMUECTBA BEIIECTBA)
MPOJYKTa PEaKIUU, €CIH OJHO U3 BEIIECTB JIaHO B BUJE PACTBOPA C OMPEICICHHONH MacCOBOM
JT0JIel pacCTBOPEHHOTO BEILIECTBA;

—  HUCIOJIb30BaTh METOJbl HAYYHOTO I[IO3HAHHWA: AaHAJIW3, CHUHTE3, MOJECIUPOBAHHE
XUMHUYECKHX MPOILECCOB M SBICHUA — MPH PEHICHHH Y4eOHO-HMCCIIEeNOBATENbCKUX 3a/1ad TI0
W3YYCHUIO CBOWCTB, CIIOCOOOB TIOTYyUYSHUS M PACTIO3HABAHUS OPTAaHUYCCKUX BEIIECTB;

—  BIaJETh MpaBWIaMU 0€30MacHOro OOpallleHHs C €AKUMH, TOPIOYMMU U TOKCHYHBIMH
BEIIECTBAMMU, CPEJICTBAMU OBITOBOW XHUMHH;

—  OCYHICCTBIISATh TIOMCK XMMHYECKOH HWH(OpMAIMK IO Ha3BaHHIM, HIACHTH(HKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

— KpUTHYECKH  OICHMBaThb M  HUHTEPIPETHPOBATh  XHUMHUECKYI0  HMH(OpMAIHIO,
COJIeprKallylocsl B COOOIIEHUAX CPEACTB MaccOBOM HH(popMaIuu, pecypcax MHTepHeTa, HAyYHO-
MOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBIICHUS
OIMOOYHBIX CYXJICHUN U (POPMUPOBAHUS COOCTBEHHOH IMO3HIINN;

—  yCTaHaBIMBAaTh B3aUMOCBS3H MEXAY (pakTamu U TEOpHEH, MIPUUMHON U CIEACTBUEM IPH
aHalM3e MPOOJIEMHBIX CHUTyallMiii ¥ OOOCHOBaHMHM MPHUHUMAEMbIX pEIICHH Ha OCHOBE
XUMHYCCKHUX 3HAHHUM;

—  TPEICTaBJIATH ITYTH PEIICHHS TIOOATBHBIX MPOOJIEM, CTOSIIUX Tepe] YSIIOBEYCCTBOM, H
MEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTHUS XUMHUYECKHX TEXHOJOTHM, B TOM YHCIE TEXHOJIOTUMN
COBPEMEHHBIX MAaTEpPUAIOB C PA3NUYHON (DYHKIIMOHATBLHOCTHIO, BO30OOHOBIISIEMBIX MCTOYHUKOB

CBIpBS, IEPepadOTKU M YTUIIM3AIMH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  ¢hopmynuposame yenv uccredosanus, 6vl08UCAMb U NPOSEPSIMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUHECKUX CBOUCMBAX 6eujecme HA OCHO8e UX COCMA6d U CMPOCHUs, UX
CNOCOOHOCMU 6CMYNAMb 6 XUMU4eCKue peakyuu, O Xapakmepe u NpoOYKmax pAa3iudHbLX
XUMUYECKUX Pearyutl;

—  CAMOCMOSMENbHO — NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCNEPUMEHMbL  C
cobnrdenuem npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1abopamopHuimM 060py00saHUeM;

—  UHmMepnpemuposams OaHHble 0 COCMABe U CIMPOCHUL 8eWeCms, NOTYYeHHble C NHOMOWbIO

COBPEMEHHDbLX qbu3u7<0-xumuqea<ux M@m0006’,‘



- Onucvlednvb COCMOAHUE JJIEKNMPOHA 6 anmome HA OCHOBE COBPEMEHHbIX KEAHNO060-
MeEXAHUYECKUX npedcmaeﬂeHuﬁ 0 cmpoeHuu amoma ol 00bsCHeHUs pes3yibmamos
CneKkmpalbHOo20 aHalIuza eeuiecme,

— Xapakmepuzoeamsv poJib a30mocodepofcau;ux cemepoyUKIu4ecKux coeOuHeHull U
HYKJIEUHOBbIX KUCi1om KakKk BadICHENUUX OUONIOCUYECKU AKMUBHBIX eeujecmes,

- npocro3uposantb  603MONCHOCMb NPOMEKARUA  OKUCIUMENbHO-60CCMAHOBUMENIbHbLX

peam;uﬁ, Jqexcaniux 6 ocCHoee npupodezx u npouseodcmeeHHbzx npoyeccos.

2. Coaepxanme Kypca
10 kaacce

Tema 1. IloBTOpeHue u yriayoJenue 3Hanui (17 4.)

ATOMHO-MOJIEKYJIIPHOE Y4eHHe. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHS.
KauecTBEeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BelleCTBA. MOJIIpHAS. 1 OTHOCUTEIbHAS
MOJIEKYJIIpHasl Macchl BelecTBa. MoJibHast 107151 M1 MaccoBasi A0Sl AJIEMEHTa B BELIECTBE.

Crpoenne aroma. AToMHas opOuTais. [IpaBuia 3amonHeHus 3J1eKTPOHAMHU aTOMHBIX
opbutaineii. BanentHeie anektponsl. [lepuoanueckuii 3akoH. @opMynupoBKa 3aKOHA B CBETE
COBPEMEHHBIX IIPEJCTABJICHUI O CTPOEHUU aToMa. I3MeHeHre CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B IEPUOJAX U IPYIIIAX.

XuMH4YecKas CBA3b. DJIEKTPOOTPULIATENBHOCTE. Buabl XuMuueckoil cBsi3u. MloHHas CBA3b.
KoBasneHnrtHas HenosisipHasi v nosisipHasi cBsizb. OOMEHHBIN U JJOHOPHO-aKIETITOPHBIN MEXaHU3M
00pa30BaHus KOBAJEHTHOW MOJSAPHON cBsA3U. ['eoMeTpust MoseKynbl. MeTamiuyeckast CBA3b.
BonoponHas cBsi3b. ArperaTHble COCTOSIHUSI BeIleCcTBA. THUIIbI KPUCTAUINYECKUX PEIIETOK:
aTOMHasi, MOJIEKYJIsIpHAsi, HOHHAs!, METAJNINYECKas.

Pac4yernl no ¢gopmyJiaM U ypaBHeHHAM peakuuil. ['a30BbIc 3aKOHBI. Y paBHEHUE
Krnaiinepona—MeneneeBa. 3akoH ABoraapo. 3akoH 00beMHBIX OTHOIIEHUI. OTHOCUTETbHAS
IUIOTHOCTB I'a30B.

Knaccudukanusi XuMHYeCKHX peakUMii 10 pa3IMyHbIM IpU3HaKaM cpaBHeHUs. MI3MeHeHne
CTEMEHH OKUCJIEHUSI 3JIEMEHTOB B COeTUHEHUAX. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Oxucnenue u BoccraHoBiIeHHe. OKUCIUTEIN U BOCCTAHOBUTENU. MeTO/1 3JIeKTPOHHOTOo OanaHca.
[lepmaHranat Kaaus Kak OKMCIUTEb.

Baskneiimue Kiaaccbl HCOPraHMYECKUX BelecTB. [ eHeTnueckas CBA3b MEXAY KJlacCaMU
HEOpraHWYECKUX coenHeHui. Peakiinn nonnoro oomena. ['maponus. p H cpenpi.

PactBopsbl. CriocoOB! BbIpaXXeHHs KOJIMYECTBEHHOTO COCTaBa pacTBOpPA: MaccoBast 10JIs
(TIpolieHTHAsE KOHIIEHTpAIus ), MOJIsipHas KoHUeHTpalus. Komnouaneie pactBopsl. D¢ ekt
Tunpans. Koarymsauus. Cuaepesuc. KommiekcHble coequnenns. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCO0Opa3oBareb, uranisl. Koopaunannonnoe yrncino. HomeHknaTypa KOMIUIEKCHBIX
COCTUHEHUN.

Tema 2. OcHOBHbBIE OHSATHSI opranuveckoit xumun (13 u.)



IIpenmet opranuyeckoii xumun. OCOOCHHOCTH OPraHUYECKHUX BEIIECTB. 3HAUCHUE
oprannyeckoi Xumuu. [IpuanHbpI MHOTO0Opa3Hsi OPraHMYECKUX BEIIECTB. Y TIICPOIHBIN CKENET,
€ro THIBL: TUKINYECKHe, alfuKiIndeckue. KapOouKkInieckne U reTepOlUKINISCKUE CKEIICTHI.
Bunel cBs3eil B MoJIeKylax OpraHn4ecKuX BELIECTB: OJJUHAPHBIC, TBOMHbIE, TPOUHEIE.
V3meHenue sHEPruu CBsI3el MEXIy aTOMaMu yriepoa Py YBEJIMYEHUU KPAaTHOCTH CBS3H.
HacplilieHHble 1 HEHACHIIIEHHbBIE COSTMHEHUS.

DJIEeKTPOHHOE CTPOeHHe U XMMHYecKHe CBSI3M aToMa yriepoaa. ['ubpunuzanus opOutanei, ee
THUIIBI 111 OPraHUYECKUX COeAMHEHUH: sp3, sp2, sp. OOpa3oBaHue G- U T-CBA3EH B MOJIEKYJIax
OpPraHUYECKUX COCTUHEHUH.

OcHoOBHBIE N10J10KeHHS] CTPYKTYPHOI T€OPHH OPraHNYeCKUX COeJMHeHMIi. XMMUYecKoe
ctpoenue. CtpykrypHas ¢popmyna. CTpyKTypHasi U IpOCTpaHCTBEHHAs u3omepusi. Mzomepus
yriaepoaHoro ckenera. Mzomepust nonoxenus. MexknaccoBast uzomepus. Buspl
MIPOCTPAHCTBEHHOU n3oMepuu. Ontuyeckas uzomepus. ONTHYECKUE aHTUIOAbI. XUPATBHOCTb.
XupallbHbIE U axvpaibHble MOJEKYJIbL. ['eoMeTprueckas nzomepus (Luc-, TpaHC-U30MEPHST).

T'omoaorusa. I'omonoru. ['omonoruueckas Pa3HOCTD. I'omonoruueckue pAAbL.

duiekTpoHHbIe 3P PexThl. CriocoObI 3amuceil peakinii B opraHnueckoi xumuu. Cxema u
ypaBHEHHUE. Y CIIOBUS MPOBeACHUS peakiuii. Kitaccuukamnus peakiiuii OpraHndecKuX BEIECTB
M0 CTPYKTYPHOMY MPHU3HAKY: 3aMElIeHHE, TPUCOEANHEHUE, OTIIeIIeHne. MeXaHU3Mbl peaKIuil.
Crioco0sI pa3psiBa CBS3H yriiepoa-yriiepoa. CBOOOIHBIC paquKaibl, HyKJICOPUIBI 1
3JIEKTPOPHUIIBI.

Kaaccndukanmus oprannyecKux BemecTs u peakuuii. OCHOBHBIE KJIACCHl OPraHUYECKUX
coequaenuii. Knaccuukarus opraHuuecKux COeAMHEHUH 10 (PyHKIIMOHAIBHBIM TPYIIIaM.
DIEKTPOHHOE CTPOCHUE OPTaHUYECKUX BEIECTB. B3auMHOE BIMsSHNE aTOMOB U TPYIIT aTOMOB.
WunykTuBHBI 1 Me3oMepHbIH 3¢ dekThl. [IpencraBienne o pe3oHaHce.

Homenkiatypa oprannyeckux BemecTB. MexxayHapoHas (CucTeMaTHIecKas )
HOMEHKJIaTypa OpPraHUYECKHUX BEIIECTB, €€ MPUHIUIIBI. PalimonanbHass HOMEHKIJIATypa.
OKMuCIeHre U BOCCTAHOBIIEHHUE B OPTaHUYECKON XUMUMU.

Tema 3. YrueBomopoabi (26 4.)

Auaxanbl. CTpoeHue MoJieKyiibl MeTaHa. [lonsaTue o koHpopmanusax. Ob1as xapakTepucTHKa
KJ1acca, (pu3n4ecKre U XMMUYECKHe CBOMCTBA (TOpeHHe, KaTaTUTUYECKOEe OKUCIICHHE,
raJJoreHUpOBaHUE, HUTPOBaHUE, KPEKHUHT, MUPOJIN3). MeXaHu3M peakluu XJIOpHUPOBaHUS
MeTaHa. AJKaHbl B ipupoje. CUHTETUYECKHE CIIOCOOBI MTOJIyYEeHUS alKaHOB. MeTo bl
NOJIyYEHHUs aJIKaHOB U3 aJIKWIITAIOTeHUI0B (peakuus Bropua), tekapOoKkcuiInpoBaHueM cone
KapOOHOBBIX KUCIIOT U 3JIEKTPOIM30M PAaCTBOPOB coiel KapOOHOBBIX KUCIOT. [IpuMenenue
AJIKaHOB.

Huxkaoankanpl. O0mas XxapakKTepUCTUKA Kiacca, GU3nuecKue CBOMCTBa. Buasl n3omepun.
HanpsokeHHbIe 1 HEeHANPSHKEHHBIC [TUKITBI. XUMUYECKHE CBOMCTBA IIUKJIONPOIiaHa (ToOpeHue,
TUAPUPOBAHUE, TPUCOCTIMHEHNE TAJIOTEHOB, TaJIOTEHOBOIOPOI0B, BOJIBI) U ITUKJIOTEKCaHA
(ropenue, XJI0pUpOBaHUE, HUTpOBaHUE). [lomydeHre MUKITI0aTKaHOB U3 ATKAaHOB U
JIUTAJIOTCHAIKAHOB.



Auarkenbl. O01mias xapakTepuctuka kinacca. CTpoeHre MOJICKYIIbI dTHiIeHa. Du3nueckue
CBOICTBA aJKEHOB. ['eoMeTpriecKasi ”30MEpHs ATKEHOB. XUMHUUYECKHE CBOMCTBA alIKEHOB.
Peakunu nmpucoeMHEHMs 0 KPaTHOM CBA3U — IMAPUPOBAHUE, TAIOTCHUPOBAHHUE,
rujiporajoreHupoBanue, ruapatanus. [IpaBuno MapkoBHUKOBA U €ro OObSICHEHHE C TOYKU
3peHHsl AIMEKTPOHHOU Teopuu. BzaumozeiicTBue ajakeHoB ¢ OpOMOM U XJIOPOM B ra3oBoil (aze
wiu Ha cBeTy. OKucCIIeHHe aJKeHOB (TOpeHUe, OKUCICHHE KHCIOPOA0M B IPUCYTCTBUU XJIOpUIA
naJUIaaus, Mo JeicTBUEM cepeOpa, OKUCICHIE TOPSINM IMOAKUCICHHBIM PACTBOPOM
nepMaHraHara Kanus, okucienue no Barnepy). [Tonumepusanus. [lonydenne aakeHoB U3
AJIKAHOB, aJIKMJITAJIOTCHUA0B U JUT'aJIOT'CHAJIKaHOB. HpI/IMeHeHI/Ie 9TWJICHA U ITPOIIMJICHA.

Aaxanuenbl. Kinaccugukanus TueHOBBIX yriaeBoopooB. ConpspkenHbie nueHbl. duzndeckue
Y XMMUYECKHE CBOMCTBA JUBUHMIIA U u3ompeHa. 1,2- u 1,4-npucoenunenue. [lonumepuzanus.
Kayuyku. Bynkanuzanus kayaykoB. Pe3una u 56ouut. CunTte3 Oyraguena u3 OyTaHa v 3TaHOJA.

Auaxunbl. O01mas xapakrepuctuka. CTpoeHHe MOJIEKYIbI alleTuiieHa. Puznueckue u
XUMHYECKHE CBOMCTBA AJIKMHOB. Peakiuu nprucoeInHeHus rajloreHoB, ralor€HOBOIOPOAOB,
Bozbl. [ muapupoBanue. Tpumepusanus u numepusanus aneruneHa. Kuciaoruele cBoicTsa
QJIKUHOB C KOHLIEBOM TPOWHOM CBA3b10. OKHUCIEHUE aJIKNHOB PACTBOPOM IIEPMAHIaHATa KaJusl.
[Tpumenenune anerminena. Kapouausiit meron momydenus auermieHa. [Tuponus merana. Cunres
AJIKUHOB AJIKUJIMPOBAHUEM ALIETUINIOB.

Apensl. [Torstre 06 apomatuarocTH. [IpaBuno Xiokkens. BeH301 — cTpoeHHe MOJICKYITHI,
¢u3nueckue cpoicTBa. I'omonoruueckuii psja 6ensona. Mzomepus au3aMenieHHbIX OEH30JI0B Ha
npuMepe KCHIIoNIoB. Peakiinu 3amenieHns B OEH30JIbHOM s/pe (TaloreHUpOBaHue, HUTPOBAaHHE,
akuiupoBaHue). Peakuuu npucoeannenus Kk 6eH301y (THAPUPOBAHUE, XJIOPUPOBAHUE HA
cBery). OcoOeHHOCTH XMMUU alKni0eH30710B. [IpaBuia opueHTauy 3aMeCcTUTENIeH B PeaKIUsIX
3amelnieHus. bpoMupoBanue u HUTpoBaHue Tosryosa. OKUCICHHE AIKUIIOEH30JI0B PAaCTBOPOM
IepMaHraHara Kanus. ['ajoreHupoBaHue ankuiI0eH3010B B O0KOBYIO Liemb. Peakuus Bropiia—
DUTTUHTa KaK METO/I CUHTE3a AJIKMII0eH30510B. CTHPOII Kak IPUMEpP HENPEIeIbHOIO
apoOMaTHYECKOI'0 COETUHEHUSI.

IIpuponHble HCTOYHMKH YIJ1eBOAOPOAOB. [IpupoaHbIil M MONMYTHBIN HEPTAHbBIE ra3bl, UX
cocTaB, ucnojib3oBanue. Hed T kak cmech yrieBoaopoaoB. [lepBuuHas 1 BropuuHas
nepepabotka HepTu. Pudopmunr. KameHHbI yros.

I'anorenonpousBoanbie. Peakiuu 3amenieHus rajJoreHa Ha THAPOKCUIT, HUTPOTPyIIy,
nuaHorpynny. JlelicTBrue Ha rajJoreHIMpPON3BOAHBIE BOJHOTO U CITUPTOBOTO PacTBOPA IIETIOYH.
CpaBHEeHHE pEeaKIIMOHHON CIIOCOOHOCTHU aJIKWJI-, BUHWI-, (DEHIII- U OCH3UJITaJIOT€HUIOB.
Hcnonp30BaHue TajJoreH MPOU3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHsATHE O
MarHuHopraHnyeckux coenuHeHusx. [lomydenue ankaHoB BOCCTAHOBJICHUEM HO/IaJTKaHOB.
MarauiiopraHi4ecKue COeTMHEHUS.

Tema 4. Kuciopoaconep:xkamue opranndeckue coequnenus (20 4.)

Cnuptsl. HoMenknaTypa u nzomepust cnuptoB. TokcHueckoe 1eiicTBUE Ha OpraHu3M MeTaHoJa
¥ 3TaHosa. PU3NYECKUE CBOMCTBA MPEAEIbHBIX OTHOATOMHBIX CIIMPTOB. XUMHUUYECKUE CBOWCTBA
CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIMH 3aMEIIeHUs THIPOKCUIILHOM TPyl HA TaJOreH,
MEXMOJIEKYJIIpHas U BHYTPUMOJIEKYJISIpHAsL IETUpaTallls, OKUCIEHNE, PEAKIIUH
YIJIEBOAOPOAHOTO pajinKaia). AJKOroasaTsl. ['uaponus, ankuinpoBaHue (CUHTE3 MPOCTHIX
3¢upoB 1no Bunesimcony). [IpoMelniuieHHbIN CMHTE3 MeTaHOoa. MHOIOaTOMHBIE CITUPTHI.
OTUJICHTIIMKOIIb U TIUIEPUH, UX GU3NYECKUEe U XUMUYeckue cBoiicTBa. CUHTE3 AMOKCaHa U3
ATWJIEHIVIMKOJS. TOKCUYHOCTB 3TUIIEHIINKOIA. KauecTBeHHas peakys Ha MHOTOATOMHBIE



cnupThl. [IpocThie 3pupbl Kak H30Mephl NPEACTbHBIX 0JIHOATOMHBIX CIIUPTOB. CpaBHEHHE X
(GU3M4eCKUX U XUMUYECKUX CBOICTB cO cnupTamu. Peakius paciemnyieHus mpocTbiX 3QUpoB
HOJ0BOJOPOIOM.

®enoubl Homernknarypa u uzomepus. BzaumHoe BiIvsiHEE TPYII aTOMOB Ha IpuMepe GeHoa.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA (peHoa U Kpe30s10B. KuciaoTHbie cBOMCTBA (JeHOJIOB B
CpPaBHEHHH CO criupTamu. Peakimu 3amenieHus: B 0€H30I5HOM KOJIbIIE (TaJIOTEeHUPOBAHNE,
HutpoBanue). Okucnenue penonos. Kauecrsennsle peakuuu Ha ¢eHon. [Ipumenenue gpenona.

KapOoHuibHbIe cOeTHHEHUsA. DICKTPOHHOE CTPOCHHUE KapOOHUIBHOM IPYIIIBI. AJIbICTHIBI U
KeToHbI. PHU3NUECKue CBOMCTBA (hOpMaIbJeTHA, alleTAIbACTUAA, aleTona. [loHsaTHe 0 KeTo-
€HOJILHOM TayToMepUu KapOOHUIIBHBIX COeAMHEHUN. Peakuinu nprucoe1uHeHus: BOJIbI, CIIUPTOB,
[IUaHOBOJIOpOJIa U THApocyibduTa HaTpus. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH alIbJIETUIO0B
Y KETOHOB B PeaKIUsIX MpucoeanHeH s Peakiyy 3amMeleHus: aToMoB BOJOPOAA MIPH O
yIJIEpOJHOM aToMe Ha rajioreH. [lonumepusanus ¢popmanbpaeruia u anetanbaeruia. Cuares
CIIUPTOB B3aUMOJCHCTBHEM KapOOHUIBHBIX COEAMHEHUN C peakTuBOM [ 'puHbsipa. OkucieHue
KapOOHMIIbHBIX coerHeHui. CpaBHEHNE OKHUCIICHUS abJETUIOB M KETOHOB. BoccTaHoBieHne
KapOOHWJIbHBIX COEAMHEHUN B cIUPTHI. KauecTBEHHBIE peakINy Ha abJACTHAHYIO TPYIIITY.
Peakuuu anba0iabpHO - KpOTOHOBOM KoHeHcauuu. OcobenHoctu popMaibaeruaa. Peakuus
dbopmanpieruaa ¢ peHoaoMm.

Kap0oHoBbIe KHCJIOTHI. DIEKTPOHHOE CTPOSHHE KapOOKCHIILHOW TpyNIibl. | oMoornyeckuit
PS IPEIETBbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. Dusnueckue cBONCTBa KapOOHOBBIX
KHCJIOT Ha IIPUMEPE MYPABbUHOM, YKCYCHOH, IIPOIIMOHOBOM, MTAIBMUTHHOBOM U CTEAPUHOBOU
KHUCTIOT. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. KucnoTHbIE cBOWCTBA (M3MEHEHHE
OKpPAacKH MHJIMKATOPOB, PEAKIIUU C aKTUBHBIMHM METaJlJIaMU, OCHOBHBIMU OKCH/IAMH,
OCHOBaHUSIMH, COJISIMH). VI3MeHeHne critbl KapOOHOBBIX KHCIIOT MPH BBEACHUU JOHOPHBIX U
aKLIENTOPHBIX 3aMecTUTeNel. B3anMonelicTBre KapOOHOBBIX KUCIIOT CO CIMPTaMU (peaKius
srepudukanyn). ['anoreHnpoBanue KapOOHOBBIX KHCIOT B 00KOBYIO 11enb. OCOOEHHOCTH
MYypaBbUHOH KUCJIOTHI. BaxkHeine npeacTaBuTenu Kiacca KapOOHOBBIX KUCIOT U UX
npuMeHeHue. [lomyyenne MypaBbHON U YKCYCHOM KMCIIOT B IIPOMBIIIIEHHOCTHU. Briciue
kapOoHoBbIe KUcHO0ThI. [I{aBeneBas kucnoTa Kak NpeaCcTaBUTENb JUKAPOOHOBBIX KUCIIOT.
[IpencraBiaeHue o HeMpeAeabHBIX U ApOMAaTHUECKUX KUCI0Tax. OcOOEHHOCTH UX CTPOSHUS U
CBOMCTB. 3HaUeHHE KapOOHOBBIX KHCIIOT.

DOYHKIUOHAJIbHBIE POU3BOAHbIE KAPOOHOBBIX KUCJIOT. [loydeHne XJI0paHruapuioB 1
AHTUJIPUJIOB KUCIOT, UX TUIpoun3. [lomydeHne coKHBIX 3PUPOB C UCTIOIb30BAHHEM
XJIOPAHTHAPUIOB ¥ aHTUIIPUAOB KUCTOT. CliokHBIE 3(DUPBI KaK M30MEPHI KAPOOHOBBIX KUCIIOT.
CpaBHeHue PU3NYECKUX CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX dPHUPOB U H30MEPHBIX
UM KapOOHOBBIX KUCIOT. ['uaponun3 ciokHbIX 3gpupoB. CHHTE3 CI0KHBIX 3()UpoB (HEHOIIOB.
CrnosxHble 3(hupbl HeopraHuueckux KucaoT. Hurpornuuepun. AMuasl. Conu KapOOHOBBIX
KHCJIOT, IX TEPMUYECKOE PA3JIOKEHNE B IPUCYTCTBUU Iesioun. CUHTE3 KapOOHMIBHBIX
COETMHEHUH Pa3NoKeHNEM KaIbIIMEBBIX CONeH KapOOHOBBIX KUCIOT.

Tema 5. A3oT- u cepocoaep:kamue coequnenus (5 41.)

Hurtpocoennuenusi. DIeKTPOHHOE CTPOEHHUE HUTPOrpymibl. [losrydenre HUTpocoe TMHEHU .
B3peiBuathlie BemiecTna.

Amunbl. 30Mepust amuHoB. [lepBuuHblie, BTOpUUHbBIE U TPETUUHbIE aMUHBI. DU3NUecKue
CBOICTBA MPOCTEUIIINX aMUHOB. AMHUHBI KaK OpraHndeckue ocHoBaHus. Coiii alKUIaMMOHHS.
ANKWINPOBAaHUE U allMJIMPOBAHNE AMUHOB. Peakiiuu aMMHOB € a30TUCTON KUCIOTOM.



Apomarndeckue aMMHbl. AHWIMH. B3anMHO€e BiMsiHUE TPYIIIT aTOMOB B MOJIEKYJIE aHUJIMHA.
XHWMHUYECKUE CBOMCTBA aHUIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIICHHUS B apOMAaTHIECKOE
A1pO, OKHUCIIeHUEe, auniaupoBanue). Jnasocoenunenus. IloiaydeHre aMuHOB U3 CIMPTOB U
HutpocoenuHeHuil. [Ipumenenue anmnuna. Cepooprannueckue coenunenus. [lpeacrasnenue o
CEpOOpraHNUYecKuX coeAnHeHUIX. OCOOCHHOCTH MX CTPOCHHS M CBONCTB. 3HAUYCHUE
CEPOOPraHUYECKUX COCAMHEHUN.

I'erepoumkiabl. @ypaH U NUPPOI KAK NPEICTABUTEIN NATUWICHHBIX €TEPOLIMKIIOB.
DIIEKTPOHHOE CTPOEHUE MOJIEKYJIbI uppoJia. KucinoTHeie cBolicTBa nuppoiia. [lupuann kak
MIPEACTABUTEIND IECTUYIECHHBIX T€TEPOLUUKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI TUPUJINHA.
OcHOBHBIE CBOICTBA MUPHUANHA, PEAKIINH 3aMEIICHUS ¢ apoMaTUYecKuM siipoM. [IpencraBienue
00 umuaazosne, NMpUANHE, MypUHE, IYPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHUSX.

Tema 6. Buosoruueckn akTuBHbIe BemecTa (16 u.)

ZKups1 Kak cliokHbIC Y3QUPHI TIUIEPHUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBUIEHHUE KUPOB.
I'maporenusanust KUpoB. Mblla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT.

Yraesoabl. MoHo- 1 qucaxapuabl. @yHKIUY YIiIeBOAOB. bruosiornyeckas posib yrieBoao0B.
['mroko3a — (pusnyeckue CBOWMCTBA, TMHEWHAS M HUKIHYecKas popMbl. Peakiiuu rimroKo3bt
(oKkHCcTIeHNE a30THOM KUCIOTON, BOCCTAHOBJICHHE B IIIECTUATOMHBIN CIHUPT), KAUECTBEHHBIE
peakuuu Ha rITroKo3y. bpokeHne rimoko3sl. @pyKTo3a Kak U30Mep TII0K03bl. Pubo3a u
ne3zokcupubosa. [lonsatue o rmuko3ugax.

JMucaxapuabl. Caxapo3a Kak MpeACcTaBUTENb HEBOCCTAaHABIMBAOIIUX AUcaxapuioB. ManbTo3a
W JIaKTO3a, 1euioonosa. ['uaponus qucaxapunos. [lomydenne caxapa U3 caxapHOW CBEKIIBI.

IMosmcaxapuasl. Kpaxmai, rmMkores, nemunoiio3a. KauectBeHHas peakiys Ha Kpaxmall.
I'mpponns nonmcaxapuios.

Hyxkiennosbie kucorel. Hykneo3nael. Hykieotuasl. HykinenHoOBbIE KHCIOTBI KAK TPUPOIHBIE
nosuMmepsl. Ctpoenue JJHK n PHK. I'naponn3 HyKJIEHHOBBIX KUCIIOT.

AMHUHOKHCJIOTHI Kak aM(OTepHbIe COeIMHEHUs. Peakiiuu ¢ KUCIOTaMH U OCHOBAHUSIMHU.
O6pa3zoBanue ciaoxHbIX 3pupoB. [lentuaer. [lentunnas cBsi3b. AMUIHBINA XapaKTep MENTUTHON
cBs3U. ['maponus nenTuaos.

Beaku. [lepBuunas, BTopu4Has ¥ TpeTUYHAasi CTPYKTYpbI OenkoB. KauecTBeHHbIE peakliuy Ha
OEJIKU.

Tema 7. CUHTeTHYeCKHe BHICOKOMOJIEKY ISIPHbIE coeIMHEeHH (5 4.)

ITonsiTue 0 BEICOKOMOJIEKY/ISIPHBIX BemecTBax. [losmMepusanus 1 MOIMKOHIEH AU KaK
METO/Ibl CO3JJaHMsI MTOJIUMEPOB. DitacToMephl. [IpupoaHbIN 1 CHHTETHYECKUM KaydyK.
Cononmumepusanus. COBpeMEHHBIE TUIACTHKH (ITOTMATUIICH, TTOJUIPONHIIEH, TOTUCTUPOIL,
MOJIMBUHUJIXJIOPHU, (PTOPOILIIACT, MONUATUIICHTEpeTaNaT, akpui- OyTagueH- CTUPOIbHBIN
IJIACTHUK, MoJMKapOoHaTel). [IpupoaHbie u cHHTETHYECKHE BOJIOKHA (0030p).

11 kaacce

Tema 1. Hemerasni (31 u.)



Kinaccupukanusi HeopraHu4ecKnX BelecTB. DJIEMEHThI METAJIbl U HEMETAJIJIbL U UX
nosnoxkeHue B [lepronnyueckoit cucreme.

Bonopona. Ilonydyenue, pusnueckue U XMMUYECKHE CBOMCTBA (PEaKLIMU C METaJUIaMU U
HeMeTa/lllaMH, BOCCTAaHOBJIEHUE OKCUJI0B U coiieil). ['unpuabl. TorBHbBIE 37IEMEHTBI.

I'anorennl. OOwIas XxapakTepucTUKa NOArpynnsl. @U3nYecKue CBOWCTBA IPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH U3MEHEHMSI OKACIUTEIBHOM aKTUBHOCTH T'aJIOT€HOB B COOTBETCTBUU C UX
MOJIOKEHHUEM B Teproanyeckor Tabnuue. I1opsok BRITECHEHHUS TaJIOT€HOB U3 PAaCTBOPOB
rajoreHu10B. OCOOeHHOCTH XUMUU PTopa. XII0p — MOJy4YEeHHE B IPOMBIIIJICHHOCTH U
1a00paToOpUH, peaKuy ¢ MeTallaMi U HeMeTalmamMu. B3anmoeiicTeue Xaopa ¢ BOJOH U
pacTBopamu 1enodyei. KuciopoaHsle coeIMHEHNs XJI0pa. | MIIOXI0pUTHI, XJI0paT U NEPXJI0paTh
KaK TUNH4YHbIe okucauTenu. OcobenHocTy Xxumun Opoma u ioxa. KauectBeHHas peakuus Ha
fox. I'anoreHoBogOpoIbl — IOJIy4YEHHUE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE cBOMCTBA. CossiHas
KHCJIOTa U €€ coinu. KayecTBEHHbIE peakuy Ha TAIOTCHU]T - HOHBL.

DJieMeHThI NOArpyNnbI kKucjaopoaa. OOmas xapakTepucTuka NoArpynnel. Guzndyeckue
CBOICTBA MPOCTHIX BemecTB. O30H Kak ajutoTporHas Moandukanus kucnoposa. [lomyuenne
o30Ha. O30H Kak okucnurtenb. [03UuTHBHAS U HETaTUBHAS POJIb 030HA B OKPY’KaIOIIEH cpee.
CpaBHeHuE CBOWCTB 030HA U KHcloposaa. Boia u nepokcu BoJopoia Kak BOJOPOIHbIE
COEIMHEHUS KUCIOpoJa — cpaBHEHUE cBOUCTB. [lepokcn Bo1opoaa Kak OKUCIUTEND U
BOCCTaHOBUTEINb. [Iepokcu il MeTanoB.

Cepa u e€ coequHeHus. AutoTponus cepbl. PU3nyYecKrue 1 XUMHUYECKIE CBOMCTBA CEPhI
(B3auMoJIeliCTBUE C METaJIaMHU, KUCIOPOJOM, BOJOPOOM, PACTBOPAMH LIEJIOUEN, KUCIOTaMU-
okucnurensiMu). CepoBoopol — MOTydYeHUE, KUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOICTBA.
Cynbdunbl. CepHUCTBIN ra3 Kak KUCJIOTHBIN OKcHI. OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIbHBIC
CBOIicTBa cepHHUCTOrO rasa. [lonydyeHne cepHUCTOrO ra3a B MIPOMBIILIICHHOCTH U JIa0OpaTOPHH.
Cepnucrast kuciota u ee conu. CepHslil anruapua. CepnHast kuciora. CBoiicTBa
KOHIIEHTPUPOBAHHOM U pa30aBIIeHHOI cepHOii KUCIOThI. [leiicTBIe KOHLIEHTPUPOBAHHON CEPHOI
KHCJIOTHI Ha caxap, METaJuIbl, HEeMETaJUIbl, Cynbduasl. Tepmuueckas ycTOHYUBOCTD CyIb(aToB.
KagecTBeHHast peakiys Ha CEpHYIO KUCIIOTY U ee coyid. TuocepHas KMCI0Ta U THOCYIb(aThl.

A30T M ero coeJuHeHHs. DIEMEHTHI TOATPYNIbI a30Ta. O0IIas XapakTepuCTUKa MOATPYIIIIEL.
®duznyeckue CBOWCTBA MPOCTHIX BemecTB. CTpoeHne MOJIEKYITbl a30Ta. DU3NYeCKue U
XUMHYECKHE CBOMCTBa a30Ta. [lomyueHune a3oTa B MpOMBINIIIEHHOCTH U JTaboparopun. HuTpusl.
AMMHak — ero nosryudeHue, Gu3ndeckrue U XUMHIecKrue cBoicTBa. OCHOBHBIC CBOMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammoHus. [loBeneHue conelr aMMOHHUS IPU HArPeBaHUHU. AMMHUAK
KaK BOCcCTaHOBHTENb. [I[puMenenne ammuaka. OKCHJIBI a30Ta, UX MOJIydeHUE U cBoicTBa. OKCUT
azota(l). Oxucnenue okcuna azota(ll) kucnoponom. Jumepuzanus okcuna azora(IV).
A3oTHCTas KUCIIOTa B €€ COJU. HUTPUTHI Kak OKUCITUTENN M BOCCTAHOBUTEITU. A30THAsI KHCIIOTA
— (pusmveckue U XUMHUECKUE CBOMCTBA, oyueHrne. OTHOIIEHHEe a30THON KUCTIOTHI K
MeTaJlaM B HeMeTaslaM. 3aBUCHUMOCTb IIPOIYKTa BOCCTAHOBIICHHS a30THOM KHCIIOTHI OT
AKTUBHOCTH ME€TaJlla U KOHIIEHTPAIMH KUCIOTHL. TepMudeckast yCTOWYMBOCTh HUTPATOB.

Docdop u ero coenmuenust Ayuorponus Gochopa. Xumudeckue coiicta Gocdopa (peaxiuu
C KUCJIOPOJOM, TaJloTeHAMU, METaJJIaMH, CIIOKHBIMU BEIIECTBAMU-OKUCITUTEIISIMY, IET0YaMH).
[Tonryuenue u npumenenue pocpopa. ®ocdopusbiii anruapua. OprodochopHas u
MeTadochopHast KHCIOTHI U uX conu. KauecTBeHHas peakius Ha optodocdarsl. Paznoxenue
optodochopHoit kuciotel. [Tupodochopnas kucnora u nupodocdatel. Dochuasl. DochuH.
Xnopuast hocdopa. Oxcun dhocdopa(lll), bocopucrast kucioTa u ee Comm.



Yraepoa. Annorponus yriepoaa. CpaBHeHHE CTPOSHHS U CBOMCTB rpaduTa U anMasa.
dynnepeH Kak HoBast MOJIEKyIsipHas popma yriepoaa. ['paden kak MoHocol rpadura.
YraeponHsie HAHOTPYOKU. YTOJIb. AKTUBUPOBAHHBIHN yroiib. AncopOius. XuMU4ecKne
cBoiictBa yrins. KapOuasl. ['maponus kapOuaa kanbuus U kapouaa amomunus. Kapouapt
NEePEeXOAHBIX METAIIOB KaK CBEPXIIPOUHbIe MaTepuaibl. Okcuabl yriaepoaa. Oo6pazoBanue
YTapHOTO r'a3a IPU HEMOJHOM CTOPaHUM YIJisl. YTOJIb U YTapHBIN T'a3 KaK BOCCTAHOBUTEIIH.
Peakmust yrapHoro rasa ¢ pacruiaBamu miennodeit. Cuate3 popMHuaToB U OKCanaToB. Y TIEKUCIBIN
ra3. YroipHas KucioTa u ee conu. [loBenenue cpeHuX U KUCIBIX KapOOHATOB IPU HArPEBAaHUU.

Kpemunii. CpoiicTBa npocToro BemiecTsa. Peakiyu ¢ XJ10pom, KUCIOPOJAOM, paCTBOPAMHU
miesioveit. Okcu KpeMHUs B MPUPO/Ie U TexHUKe. KpeMHueBbie KUCIOTHI U UX coyid. ['uaponu3
cunukaToB. CujiaH — BOJOPOJIHOE COSAMHEHUE KPEMHHUSI.

Tema 2. O6ume cBoiicTBa MeTa/LI0B (2 4.)

OO61mit 0630p 1eMEHTOB - MeTa/I0B. CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB. MeTauInyecKue
KpucTainueckue pemerku. CruaBbl. XapakTepuCTHKa HanboJiee U3BECTHBIX CIIJIABOB.
Ilony4yeHnue U IpUMEHEHUE METAILIOB.

Tema 3. Meranibl rinaBabix noarpynm. (11 4.)

[lemounbie MeTaTbI— O0MIas XapaKTEPUCTHKA MOIPYIIIBI, XapaKTEPHBIE PEAKIINH HATPHUS
kanus. CBoiCcTBa IEN0YHbIX MeTauloB. [lonydyenue nienounsix MetaiioB. Coja v eqKkui

HaTp — BayKHEHIIIIE COCAMHCHUA HATPUA.

bepumnuii, Marauii, meno0YHO3eMeIbHbIE METAIUTBI. Maruuii U KaJlbluii, UX oO1as
XapaKTepUCTHUKa HAa OCHOBE Moj10keHus B [lepuoandeckoit cucreme snementon /1. U.
MemnpeneeBa u ctpoeHus aToMoB. [lonydenue, pu3nveckre u XUMHYECKHAE CBOMCTBA,
MIPUMEHEHNUE MarHus, KaJblUs U UX COCTMHCHHH. AM(POTEPHOCTh OKCHIA M THIPOKCHIA
O6epuiust. XKecTkocTh BOJIBI U CITOCOOBI ee ycTpaHeHus. OKpacka TUIaMeHH COJISIMU MIETOYHBIX U
IIEI0YHO3EMEIbHBIX METAIIJIOB.

AnromuHui. PactipocTpaHeHHOCTb B Ipupoje, GU3NUECKUe U XUMUYECKHE CBOMCTBA
(oTHOIIEHUE K KHCIOPOJY, FAJIOr€HaM, PaCTBOpaM KHUCIIOT U LIEJI0UEH, aTFOMOTEPMUS).
AmdoTtepHOCTb OKCHIa M THIpoKcnaa amoMunus. Conu amomunus. [lonHoe pasnoskeHue
BOJIOM COJIeH atOMUHUS CO C1a0bIMM IBYXOCHOBHBIMHU KHUCIOTaMU. AJIFOMUHATHI B TBEPAOM
BUJE U B pactBope. [Ipumenenue amomuuus. CoelMHEHNs aIFOMUHMS B HU3IIHUX CTENIEHAX
OKHCIICHHUS.

OmnoBo u ceuHel. Pu3nyeckue 1 XUMHUECKUE CBOIMCTBA (peakIK ¢ KUCIOPOJIOM, KUCIOTaMN),
npumenenue. Conu onosa(Il) u ceunna(ll). CBUHIIOBBIN aKKyMYJISATOP.

Tema 4. MeTaiibl 10604HbIX noArpynim. (16 4.)

Mertasisl no0ouHbIX oArpynn. OcoOEHHOCTH CTPOEHUSI AaTOMOB IIEPEXOIHBIX METAIIJIOB.
Xpom. Odusnyeckue CBOUCTBA, XMMUYECKHE CBOMCTBA (OTHOIIEHUE K BOASIHOMY Tapy,
KHCIIOPOAY, XJIOPY, pacTBOpaM KHUCJIOT). Mi3MeHeHHe OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX U

KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THPOKCUIOB XPOMa C POCTOM CTEIIEHU OKUCIICHUS.
AmMdpotepnsbie cBoiicTBa okcuaa u ruapokcua xpoma(Ill). Oxkucnenue coneit xpoma(Ill) B



XpoMarsl. B3auMHBbIE ITepexo1bl XpOMATOB U TUXPOMATOB. XPOMAThI U AUXPOMATHI KaK
OKHCIIUTEIH.

Mapranen — (u3HYecKre 1 XUMUYECKUE CBOMNCTBA (OTHOIIICHHUE K KUCIOPOY, XJIOPY,
pactBopam kuciaot). Oxcua mapranna(IV) kak okucnutens v katanuzarop. [lepmanranar xamus
KaK OKUCIIUTENh. MaHraHaT Kajusl U €ro CBOMCTBA.

XKeneszo. Haxoxenue B mpupoze. 3HaYCHHUE JKene3a JJisl OpraHu3ma yesioBeka. Ousndeckue
cBoicTBa xkene3a. CruiaBbl xeles3a ¢ yriiepoaoM. XUMHUYECKUE CBOMCTBA XkKeje3a
(B3aMMO/ICHICTBHUE C KUCIOPOJIOM, XJIOPOM, CEPOH, YTIIeM, KUCIOTaMH, PACTBOPAMH COJICH).
CpaBHEHUE KUCIOTHO-OCHOBHBIX U OKUCIIUTEIHHO-BOCCTAHOBUTEIILHBIX CBOMCTB THIPOKCHIA
xene3a(ll) u ruapoxcuna xenesa(Ill). Comu xenesa(ll) u xeneza(Ill). Meroasl mepeBoa cosei
xkenesa(ll) B

cosmn xkene3a(lll) u o6paTHo. OkucauTeNbHBIC CBOMCTBA coenuHeHu xene3a(lll) B peakmusx ¢
BOCCTAHOBUTEISIMH (MOIUIOM, Me/IbI0). [{naHuHbIe KOMIUIEKCHI Jkere3a. KauecTBeHHBIC
peakuuu Ha noHbl xxene3a(ll) u (I10).

Menb. Haxoxnenue B npupoje. @u3ndeckue 1 XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE C
KHCIJIOPOJIOM, XJIOPOM, cepoi, kucimotamu-okuciutesnsamu). Conu meau(ll). Meansliit kymopoc.
Awmmuakatel menu(l) u menu(Il). ITonydyenne okcuaa menu(l) BocctaHOBIEHHEM THAPOKCHIA
meau(Il) rimroko3oi.

Cepebpo. dusnveckne 1 XUMHYECKHE CBOMCTBA (B3aMMOACHCTBUE C CEPOIA, XJIOPOM,
KHUCIIOTaMU-OKUCIUTesIMH ). OcakieHue oKcuia cepedpa mpu JeHCTBUY IIETI0YH Ha CONU
cepebpa. AMMuakaThl cepedpa kak okuciauTenu. KauecTBeHHas peakiis Ha HOHBI cepedpa.

3on0T0. PU3nYecKre U XUMUUYECKUE CBOMCTBA (B3aMMOACHCTBUE C XJIOPOM, «LIAPCKOI BOAKOW».
Crioco0bl BBIAEIEHUS 30JI0TA U3 30JI0TOHOCHOM HOPO/IBL.

[{uuk. dusndeckrue U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C TaJIOTE€HAMH, KUCIIOPOJIOM,
CEepoii, pacTBOpaMU KUCIOT U 1Ienodeit). AMGOTepHOCTh OKCUAA U THUIPOKCH/IA IIMHKA.

Pryts. IIpencraBiieHre 0 CBOMCTBAX PTYTH U €€ COCAUHEHHUSX.

Tema 5. Ctpoenue BemecTBa (8 4.)

Crpoenue atoma. Hyxkinael. 3oTonsl. Tunel pannoakTuBHOTO pacnaaa. TepMosaepHblii
cuHres. [lonydyeHne HOBBIX 371eMeHTOB. S nepHble peakiuu. CTpoeHUE 3IEKTPOHHBIX 000JI04EK
atoMoB. [IpencraBnenne o kBaHTOBOI MexaHuKe. KBaHTOBbIe unciia. ATOMHbIE OpOUTANH.

Panuyc aTomMa. D1€KTpOOTpULIATEIBHOCTD.

Xumuueckas cBsi3b. Bunbl xumuueckoit csi3u. KoBaneHTHast CBA3b U €€ XapaKTepPUCTHKH (IJTMHA
CBSI3H, MOJIAPHOCTD, OJISIPU3YEMOCTb, KPaTHOCTD CBsA3H). loHHas cBA3b. MeTannuyeckas CBs3b.

CTpOCHI/IC TBCPABIX TCII. KpI/ICTaJ'IJ'II/IquKI/IC n aMop(I)HBIC Tena. Tumel KpUCTAITINIMICCKUX

PELIETOK METAJIJIOB M MOHHBIX COCIMHEHNH. MeXMOJIEKyIIIpHbIE B3anMOAeHCTBHs. BotopoaHas
CBS3b.

Tema 6. TeopeTuueckoe onucaHue XuMmu4eckux peakuuii (18 4.)



TennoBoii 3¢ hexkT XUMUUECKOH peakiuu. JHAOTEPMHUUECKUE U IK30TEPMHUUECKUE PEAKIIHH.
3akoH ['ecca. Terora oOpa3oBaHus BeniecTBa. DHEPrus CB3uU. [loHsITHE 00 YHTAIBITHH.
[Tonsitue 06 sHTpOonMU. BTopoii 3akoH TepmoarnHaMuku. DHeprus ' nb0ca u kpurepun
CaMOIIPOU3BOJIBHOCTH XUMUYECKON PEAKIIUH.

CKOpOCTh XUMUYECKOHN PEAKLIUU U €€ 3aBUCUMOCTb OT IIPUPO/Ibl pEarupyrolnX BEUIECTB,
KOHLEHTPALlUU pEeareHTOB, TEMIIEPATyphl, HAINYMUS KaTalIu3aTopa, IJIoLaad NOBEPXHOCTU
pearupyromux BeniecTB. 3aKoH aeicTpyromux Mace. [Ipasuno Bant -I'odda. [Tonsarue 06
SHEPTUU aKTHBALUU M 00 YHEPTETUUECKOM Mpod e peakuuu. [ OMOreHHbIH U reTeporeHHbIN
karanu3. [I[puMeppl KaTaTUTHYECKUX IPOLECCOB B TEXHUKE U B XKUBBIX opranusMax. ®epMeHThI
KaK OMOJIOTMYEeCKHE KaTalIn3aTOpPBI.

OOpatumble xuMHUeckue peakiuu. Xumudyeckoe paBHoBecue. [Tpunuun Jle Illarense.
Koncranrta paBHoBecus. PaBHoBecue B pactBopax. Koncrantsl qucconuanuu. Pacuer pH
PacTBOPOB CUJIbHBIX KUCIOT U 1ienoveil. [IpousBeaenune pactTBOPUMOCTH.

Psan aktuBHOCTH MeTaisioB. [IoHsATHE O CTAaHIAPTHOM JIEKTPOIHOM MOTEHIIMATIE U
AJIEKTPOJIBIIKYIICH CHIIe peakiui. XMMHUYECKIUE UICTOUYHHUKH TOKA: TaJIbBAHUYECKUE DIIEMEHTHI,
AKKYMYJIATOPBI ¥ TOIUIUBHBIE 3JIEMEHTHI. DJEKTPOJIN3 PACILIaBOB U BOJIHBIX PAaCTBOPOB
AIIEKTPOJINTOB. 3aKOHBI AJIEKTPOJIN3A.

Tema 7. Xumnueckasi TexHosiorus (7 4.)

OcCHOBHBIE TPUHITUITBI XUMUYECKON TeXHOJIOTUU. [Ipon3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM
crocoboM. Xumu3aM mnporiecca. CoIpbe Ui IPOU3BOJICTBA CEPHOM KUCIOTHL. TexHonornueckas
cxema mporuecca, npoueccsl 1 annaparsl. [Iponssoactso ammuaka. XuMHU3M Iporecca.
Ornpenenenre ONTUMAIBHBIX YCIOBHM MpoBeAeHUs peakuuu. [I[puHuun nupKyasiquu u ero

pcann3anusd B TEXHOJIOTHYSCKOM CXEME.

Mertamnyprus. Uepnast metamtyprusi. JJlomeHHbl# nporiece (ChIpbe, YCTPOICTBO JOMEHHOM meuw,
XUMU3M npornecca). [Ipou3BoJCcTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEUaX.

Opranunyeckuii cunre3. CUHTE3bl HA OCHOBE CHHTE3-Ta3a. [[pon3BoaACcTBO MeTaHOMA.
DKOJIOTHS ¥ MPo0JieMa OXpaHbl OKPYXKAIOIIEH Cpeibl. 3eJIeHass XUMUS.

Tema 8. Xumusi B nmoBceIHeBHOI ku3uu (4 4.)

Xumus nuuy. JXKupsl, Oenku, yriieBojbl, BuTaMuHbl. [TuieBsie 106aBky, nX Kiaccuukanus.

3amnpelieHHbIe U pa3pelleHHble MuIIeBble 100aBKu. JlekapcTBeHHBIE cpencTBa. Kpacku u
nUrMeHThl. [IpUHINIBI OKpallMBaHUSA TKAaHEH.

Tema 9. Xumus Ha ciay:k0e oomecrna (34.)

Xumus B ctpoutenscTBe. LlemMent, 6eTon. CTekio u kepamuka. TpaauliioOHHbIE U COBPEMEHHBIE
Kepamuueckrne MaTepuaisl. CBepXmpoBoasias kepamuka. beiroBas xumus. OtdenuBaromie
cpeacTBa. XuMUs B CEIBCKOM X035 CTBE. THCEKTULIMABI U TecTUIUIbI. CpeacTBa 3alUThI
pacTteHuil. PenesuieHTsl.

Tema 10. Xumusi B COBpeMeHHOI Hayke (2 4.)



OcobeHHOCTH COBPEMEHHOM HayKu. MeTooiorust HayyHoro uccienoBanus. [Ipodeccus

XuMHKa. MaTematudeckas XUMHSI.

[Touck xumuyeckoit nndopmanuu. Pabora c 6a3aMu JaHHBIX.

3. TemaTHUeCcKOE INIAaHUPOBaHUE

10 kaace
Ne Tema ypoka Koua-Bo Peanm3zauuu Hcnoab3oBanue
4acoB BOCIIMTATEJIbHOIO | 000Py10BAHMS
NMOTEHIHAJIA nenTpa "Touka
ypoka pocra"
(BuabI ¥ popMbI
JAeATETHLHOCTH)
Tema 1. [loBTOpeHue u yrirydjieHue 3HAHUM 17 - YCTaHOBIICHHE
1 ATOMBI, MOJICKYJIBI, BEHICCTBA. JIOBEpUTEIBHBIX
J.1. O0pa31bl BEMIECTB MOJICKYJISIPHOTO U OTHOLICHHUH MEXLY
HEMOJIEKYJIIPHOTO CTPOCHHMUS. TIeIarOrHYe CKIM
J1.2.Bo3ronka nona. pabOTHHUKOM U €ro
2 CrpoeHue aToma. oOyyaronmucs,
3 ITepuoanueckuii 3akoH u [leproanueckas cucrema CHOCOOCTBYIOIIMX
xumudecknx snemeHToB J[. . Meneneera MMO3UTUBHOMY
4 XUMHUYECKas CBA3b. BOCIIPUSTHIO
5 ArperatHbie COCTOSIHHSL. 00y4aroIMMUCS JTaTYUK
. 3. TemniepaTypa miaBiaeHUs! BELIECTB C pa3HbIMU TpeOoBaHUil U TEeMIEPaTyphl
TUMAMH KPUCTALTUYCCKUX PEIIETOK. pock0 TJIATUHOBBIM
6 PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIUN. NeAaroruiyecKkoro
7 ["a30BbIC 3aKOHEI. paboTHUKa,
8 Knaccudukanmsi XaMUUECKHX PEaKIIHid. OPUBJICYCHUIO X
9 OKHCIUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKIUH. BHUMAaHUA K JaT4YuK
J1.4. BzaumopelcTBIE TepMaHTraHaTa Kajus ¢ obcyxnaeMoi Ha TEeMIIEpaTyphl
CyJNb(UTOM HATPUS B pa3HBIX CpPeIaXx. YPOKe IJTATUHOBBIH,
J.5. U3menenue pH B X01€ OKUCIUTENBHO- uHdOpManmm, naruuk pH
BOCCTAHOBUTEIBHBIX PEAKIHIA. dKTHBU3AINN HX
10 | Baxkneiimue kiiacchl HEOPTaHMYECKHUX BEIIECTB TO3HABATC/ILHON
11 | Peakiuu noHHOro ooMeHa. ACATCIBHOCTH, JTaTYuK
0
J1.6. 3aBHCHMOCTB 3JIEKTPONIPOBOTHOCTH PACTBOPOB 6H0 YHIICHHC 3JEKTPONPOBOIH
CUJIBHBIX AJICKTPOJIUTOB OT KOHIIEHTPAIIUUA NOHOB. 0 %"I&IOHII/IXCSI OCTH
JI.oNel. Peakiiuu noHHOrO 0OMeHa COOIIOAATE Ha
OKe
12 | PactBOpEI yp IaTYUK
0
o OOLLETTPUHSATHIE
J1.7. TernoBoii 3¢ (heKT pacTBOPEHHS BEIIECTB B BOJIE. tenp TEeMIIepaTypbl
HOPMBI TTOBE/ICHHS, .
Sien TJIATUHOBBIN
npaBuja o
13 | KomnouaHble pacTBOPHI. C(l)j ora B JATYHK
. TapITUMHU .
JI.o.Ne2. ColicTBa KOJUIOHIHBIX PACTBOPOB P ONTHUYECKOMN
(memaroruyecKuMu
J.8. Ddbdext Tunnans. 60 avn) MYTHOCTH
v THUKaMH
14 | T'uaponu3 comnei. P
. Y CBEPCTHUKAMHU
JI.o.Ne 3. 'maponus coneit (0GyuaromuMuCs)
J.9. Onpenenenne KUCIOTHOCTH CPEJIbI TP TTIOMOIITH i ’
MIPUHLUTIIBI
WHJUKATOPOB. eGHOI
15 | KoMmriekcHble cOeTUHEHMS. y4
JTUCHUTITUHBI

JI.o.Ne 4. TlonyueHne u cBOMCTBa KOMIUIEKCHBIX




COECIUHEHNN
J1.10.06pa3oBaHre KOMITJIEKCHBIX COSTUHEHHIA
MEPEXOIHBIX
METAaJIOB.

16 | O6o6maroniee moBTopeHue 1o Teme «OCHOBBI XUMHUN.

17 | KontpoabHas padora Ne 1 no reMe «OCHOBBI XUMUIY.
Tema 2. OcHOBHbIE NOHSITHSI OPraHNYecKoil xumun | 12

18 | IlpeamMer u 3HaYCHHUE OPraHUYECKOW XHMUHU.
J.11.0mpezenenne coctaBa OpraHuYECKOro BeIlecTBa.
JA.12. Mojaenu opraHm4ecKux MOJIEKYI

19 | Beruncnenue MONEKyIsIpHON (POPMYIIBI BEIIECTBA O
MPOJYKTaM CTOPAHHSI.

20 | [TpuyrHBI MHOTOOOpA3HUsl OPraHMYECKUX COCTUHECHUH.
A.13. Mojaenu opraHM4ecKuX MOJIEKYJ

21 | DJIEKTPOHHOE CTPOCHUE i XMMHUYECKHE CBSI3U aTOMa
yriaeposa.

22 | CTpyKTypHasi TCOpPHS OPraHUICCKUX COCTUHEHUIN

23 | Buapl n3oMepun OpraHuvecKuX BEIIECTB.

24 | DaekTpoHHBIC YPPEKTH B MOJICKYJIaX OPTaHHYECKUX
COE€IMHEHUI.

25 | OCHOBHBIE KJIaCChl OPTaHNYECKUX COCTUHEHHM.
I'omonoruyeckue psasl.

26 | HomeHkiarypa opraHMYECKUX COCAHMHEHUI.

27 | OcOOEHHOCTH M KJIacCU(UKALIKS OPraHHYCCKUX
peaxkun

28 | OKUCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUU B
OpPraHUYECKON XUMUHU.

29 | O6obmaromiee MoBTOpeHUe Mo Teme: «OCHOBHBIC
TTOHATHSI OPTaHUICCKOU XUMHE)
Tema 3. YrueBoaopoabl 27

30 | Ankanbl. CTpoeHHE, HOMEHKIATYpa, H30Mepus,
¢duznyeckue cBONCTRA.
J1.14. CocraBneHue Moziesield MOJIEKYJI aJKaHOB.

31 | Xumuueckue cBOICTBA aJIKaHOB.
J.15. bpomupoBaHue rekcaHa Ha CBETY.
J.16. I'openue meraHa.
J.17.0THOIIEHHE MeTaHa K pacTBOpaM NepMaHraHaTa
KaJiusg 1 OpOMHOM BOJIE.

32 | IlomyyeHue U NpUMEHEHHUE ATKAHOB.

33 | Huknoankansl. CTpoeHHE MOJIEKY U (PU3HUYECKHE
CBOMCTBA.

34 | XuMuueckue CBOMCTBA IUKIO0AIKAHOB.

35 | Ankensl. CTpoeHHE, HOMEHKIATYpPa, H30MEpHs,
(bu3YEeCKHe CBONCTBA

36 | XuMmHUecKue CBOICTBA AIKEHOB.

J1.18. [Tony4eHue THIIeHA peaKIHel qeruapaTaiin
STAaHOMIA.
J1.19.0THOIIeHNE HTHIIEHA K paCTBOpaM NEpMaHraHaTa

u
CaMOOPraHU3aIINY;
- IPUBJICYCHHE
BHUMaHUS
oOyJarommxcs K
IIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX

Ha YpOKax
SIBIICHUH,
OpraHMu3aIus ux
paboThI ¢
MOJTy4aeMor Ha
YPOKE COLUATBHO
3HAYUMOM
uHpopmanuei —
UHUIUHPOBAHHE €
o0OcyxieHusl,
BBICKA3bIBAHUS
o0yJaronuMucs
CBOETO MHEHUS T10
€€ MOBO.Y,
BBIPAOOTKH CBOETO
K HEl OTHOILIEHHUS;
- HCIIOJIb30BAHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEMN
coZiepKaHUs
yueOHOro
npeaMeTa yepes
JIEMOHCTPAITHIO
oOyJarormmcs
TIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MOBEJICHUS,
TIPOSIBIICHUS
YeNOBEKOIIOOHS U
n00pocCepaeyHOCTH
, uepe3 moadop
COOTBETCTBYIONTUX
TEKCTOB JJIst
YTCHHUSI, 3314 JJIsI
peleHus,
poOIEMHBIX
CUTYyalui IS
o0cyX1eHUsI B
KJIacce;

- TpPUMCHCHHWE Ha
ypOKe
WHTEPAKTHBHBIX
¢dopm paboThl C

JATYUK
TEMIIEPATYPbI
TEPMOIapHbIN

natuuk pH




KaJis 1 OpOMHOM BOJIE.

37

XUMHUYECKUE CBOWCTBA aJIKEHOB.
J1.20. T'openue sTunieHa

38

Ilony4yeHnue u NTpUMEHEHUE AJIKEHOB.

39

IpakTnueckas padora Ne 1. CocrapiieHre Mojaenei
MOJIEKYJI YTJIEBOIOPOOB.

40

IpakTnyeckas padora Ne 2. [lonyuenue sTriieHa u
V3YYECHHUE €TI0 CBOWCTB.

41

Aunkanuensl. Kayuyk. Pesuna.

42

Aunkunbl. CTpoeHHe, HOMEHKIIATYPa, H30MEPHS,
(bu3HYECKre CBOMCTBA.

43

XUMHUYECKUE CBOMCTBA aJIKHHOB.

J1.21. Tlony4eHue aneTuiieHa THIPOIN30M KapOuaa
KaJIBIIHSL.

J1.22.0TtHomICHNE aleTUIeHa K
nepMaHTraHaTa Kajaus 1 OpoMHOM BoJie.
J1.23. T'openue areTuieHa.

pacTBopam

44

HonyquI/Ie U IIPUMCHCHUC AJIKMHOB.

45

Pewrenne 3a1a4 1 BBIOJIHEHUE YIPAKHEHUM 110 TEMaM
«ANKaHBIY, «AJTKEHBI», « AJIKHHBI.

46

Apomarudeckue yriieBogopoisl. CTpoeHue
OEH30JILHOTO

KOJIbIIa, HOMCHKJIATYpa, U30Mepus, (PU3HIECKUe
CBOMCTBA.

47

XuMHYeckue cBoicTBa OeH3011a.
J1.24. OTHomeHne OGeH3071a K pacTBOpaM IepMaHraHaTa
KaJust 1 OpOMHOM BOJIE.

48

XUMHUYECKHE CBOMCTBA TOMOJIOTOB OEH30Ia.
J1.25. Okucnenue ToinyoJia pacTBOPOM IIEpMaHraHaTa
KaJusl.

49

[TonyueHue u MpUMEHEHUE apEHOB.

J1.26. TTonydeHnne cTUpoIIa NeOTuMepH3aIHeH
MOJIMCTUPOJIA U UCTIBITAHUE €T0 OTHOLIEHHS K PacTBOPY
IepmMaHraHaTa Kajius.

50

[TpuposHbIE HCTOYHUKH YTIEBOAOPOIOB.
ITepBruyHas nepepabOTKa yriIeBOAOPOIHOIO ChIPHSI.

51

I'ny6okas nepepaborka HedTH. KpekuHr, pudOpMHHT.

52

FeHeTI/ILIeCKafl CBA3b Me)K)Iy paSJ'II/I‘IHI)IMI/I KJIacCaMH
YIJIEBOJOPOJIOB.

53

[anoreHonpou3BoAHbIE YTIIeBO10po0B. CTpocHue,
HOMEHKJIATypa ¥ U30MepHsl.

54

duznueckre 1 XUMUYECKHE CBOMCTBA
rajoreHONPONU3BOIHBIX YyriaeBoaopooB. [Ipumenenue.

55

O06o0maroriee MOBTOPEHHE MO TeMe « Y TIIEBOJOPOIBI».

56

Kontpoabsnasi padora Ne 2 o reme «YTIeBOIOPOIBD.

Tema 4 «Kucaopoacoaep:xamye oprannieckme
COCAMHCHUN»

20

57

Cruptsl. CocTaB, cTpoeHue u Pu3ndeckue CBONCTBA.
J.27. UccnenoBanne Pu3NIeCKX CBOWCTB CIIUPTOB.

00yJaroIMMHCS:
WHTEJUIEKTYaTbHBIX
urp,
CTUMYITUPYIOITIX
MO03HABATEIbHYIO
MOTHUBAIIHIO
00yJaroImxcs;

T TAaKTHYIECKOTO
Tearpa, rae
MOJTy4EeHHBIE Ha
ypOoKe 3HAHUS
OOBITPBHIBAIOTCS

B TeaTpagbHbIX
MTOCTaHOBKAX;
JIUCKYCCUH,
KOTOpBIE JIAroT
oOyJarormmmcs
BO3MO)XHOCTb
IpUOOpPECTU  ONBIT
BE/ICHUS
KOHCTPYKTHBHOTO
JTaJIora;
IpyNIoBoil paboThl
WIIH paboThl
B Mapax, KOTOpBIE
y4daT 00y4aroImuxcs
KOMaHJIHOW pabote
U B3aUMOJICHCTBUIO

c JIPYTHMH
00yJaronmmMucs;

- BKIIOYCHHE B
YpOK UTPOBBIX
poLeayp,
KOTOpbIE TTOMOTAIOT
MOJIIIePKaTh
MOTHUBAIIUIO
oOydaromuxcst K
MOTy4YEHUIO
3HAHUIA,
HaJTKUBAHUIO
MTO3UTUBHBIX
MEKITUYHOCTHBIX
OTHOUICHUH B
KJlacce, TOMOTaloT
YCTaHOBJICHHIO
T00pOoXKenaTeTbHOMI
arMocdepsl BO
BpeEMSI ypOKa,

- OpraHH3aIys
medersa
MOTHBHPOBaHHBIX

natyuk pH

natyuk pH

JaTUYHK
TeMIepaTypbl
IIAaTUHOBBIM,
TepMONapHBIN




58

XUMHUYECKUE CBOMCTBA CIIUPTOB.

Jl.o.Ne 5. CpoiicTBa 3TUI0BOTO CIIUPTA.

J1.28. B3aumoieiicTBrE HATPHsI C 3TAHOJIOM.
1.29. Oxucnenue stanona okcuaom meau (1I).
J.30. T'openue sTanona.

59

XUMHYECKUE CBOWCTBA CIIUPTOB.
J1.31.B3aumopeiicTBre TpeT-OyTHIIOBOT CIIUPTA C
COJITHOM KMCIJIOTOM.

J1.32. NonodhopmHas peaxius.

60

Ilony4yeHnue u NIpUMEHEHUE CIIUPTOB.

61

MHOroaToMHbIE CIIUPTHI.
Jl.o. Ne 6. CBolicTBa riuuepuHa.

62

denonwl.

63

Xumuueckue cBoiictBa (enouna. [lomyuenue u
IIPUMEHEHUE.
Jl.o.Ne 7. CBoiicTBa ¢eHona.

64

Pemenne 3a1a4 v BBIIOJIHEHUE YIIPA)KHEHUH 110 TEME
«CnupThl ¥ HEeHOIBIY.

65

KapOoHuibpHBIC COSTUHEHIS: HOMEHKIIATYpa,
U30MepUs.

66

XUMHUYECKUE CBOMCTBA U METOIbI TOJTYYEHHUS
aNbJIETH/IOB.

J1.33. Onpenenenune anbAeruI0B MPH MOMOIIN
KaueCTBEHHBIX PEaKLIUM.

J1.34.0Oxucnenue anperui0B IepMaHraHaTOM Kajusl.
JL.o.Ne 8. CpoiicTBa ¢popmanuHa.

67

Keronsl. CBOMCTBA, IOJIy4€HNE U IPUMEHEHHUE.

68

Peuienue 3a1a4 u BRINOJIHEHUE YIIPAXKHEHUN 110 TEME
«KapOboHUIIbHBIE COCTUHEHUSI.

69

KapOoHOBbIE KUCIOTHI.
JI. 0.Ne 9. CBoiicTBa yKCYCHON KHUCIOTHI.

70

IIpakTyeckas padora Ne 3 «llonyuenue ykcycHoi
KHCJIOTBI M H3yYEHUE €€ CBOMCTBY.

71

CDYHKIII/IOHaJ'II:HI)IC IMPON3BOAHLIC Kap6OHOBI)IX KHUCJIOT.

JI. 0.Ne 10. Cosn kapOOHOBBIX KHCJIOT.

72

IIpakTnyeckas padora Ne 4 «CuHTe3 STHIIALIETATa.

73

MsorooGpa3ue kapOOHOBBIX KUCIIOT.
J1.35. Onpenenenuie TeMeparypsl MIaBJICHUS
CTEapUHOBON U MAJIbMUTUHOBOM KHUCIIOT.

74

Pemienne 3a1a4 1 BBIIOJIHEHNE YIIPA)KHEHUH IO TEME
«Kap6oHOBbIE KHCTIOTBDY.

75

O6o0matoriee MOBTOPEHHE IO TEME
«Kucnopoacoaepxaiiyre opraHHuecKue COeTMHEHUS.

76

Kontpoabsnasi padora Ne 3 o reme
«Kucnopoacozaepxkamye opraHHueCKUe COSTUHEHUS.

Tema 5. A30T- U cepocoepskaniue coeJMHEeHU s

77

AmuHbl. CTpoeHue U XUMHUYECKHE CBOICTBA AMUHOB.
J1.36. OCHOBHBIC CBOMCTBA aMUHOB.

78

IIpuMeHeHre 1 ToTy4eHHe BaXKHEHIITNX
an(paTHIECKUX aMUHOB.

79

Apomatnyecknue aMUHbl. AHUIIUH.

U DPYAUPOBAHHBIX
00yJarommxcs
HaJl ux
HEYCIEBAIOLIUMU
OJTHOKJIACCHUKaMHU,
JTAOLIETOo
oOyJarommumcst
COIIMAIBHO
3HAYUMBIA  OIBIT
COTpYAHUYECTBA U
B3aMMHOM
MOMOIIIH;

- MHUIMHPOBAHHE
u MOJIICPIKKA
UCCIIEZIOBATENIbCKO
u JIeSITeIbHOCTHU
00yJarommxcs B
paMkax
peanuzal  UMH
WHIUBHUIYaJIbHBIX
u TPYIIITOBBIX
UCCIIEZIOBATEIbCKI
X TIPOEKTOB, YTO
Jact
o0yJarommumcst
BO3MOXHOCTb
IpUOOpECTU HaBBIK
CaMOCTOSITENILHOTO
perieHus
TEOPETUYECKOU
poOJIeMbl, HaBBIK
TEeHEpUPOBAHUS |
opopMiIeHUS
COOCTBEHHBIX
e, HaBBIK
YBKUTEIHHOTO
OTHOIIIEHUS K
YYXKUM uzaesm,
0pOpMJIECHHBIM B
paborax  Apyrux
HCCIIEIOBATEIICH,
HaBBIK MyOJIHMYHOTO
BBICTYTUICHHS
nepen ayguTOpUEH,
apryMEHTUPOBAHUS
u OTCTauBaHUs
cBOEH TOYKH
3peHusl.

JaTYuK
TEeMIIepaTyphl
TEPMOIAPHBINA

Hatuuk pH

Hatuuk pH

JlaTuuk
TEeMITepaTypHbIN
TJIATUHOBBIN

Hatuuk pH

Jatuuk pH




J1.37. KauecTBeHHbIE peaKIIy Ha aHWJIHH.
J1.38. AHUITMHOBBIE KPACUTEIN.

Hatuuk pH

80 | I'eTeponukiIMUecKre COSTUHCHUS.

J1.39. O6pa31pl reTepoONUKINIECKUX COSTMHECHUH.

81 | OGo0bmaroiiee MOBTOPEHHE 1O TeMe «A30T- U
CEPOCOJIEPIKAIIIEe OPTAHUICCKIE BEIECTBAY.

Tema 6. Buonornyeckn akTHBHbIE BellleCTBA 16

82 | O0mas xapakTepuCcTHUKa YIIIEBOJIOB.

83 | Ctpoenue MoHOCaxapua0B. JINHEHHBIC U ITUKINYECKUE
CTPYKTYpHI.

J1.40. PacTBOpUMOCTH YTJIEBOJIOB B BOJIC U 3TAHOJIE.

84 | Xumuueckue cBOMCTBa MOHOCAXapHUIOB.

JI. 0.Ne 11. CBoiicTBa IJIFOKO3HI.

85 | Hucaxapunupbl.

86 | Ilomucaxapumpl.

87 | IpakTuyeckasi padora Ne 5 «['uapoaus Kkpaxmasuay.

88 | Pemenue 3a1aun BHINOHEHUE YIIPAXKHEHUH 110 TeMe
«YTIEBOIBI.

89 | XKups! u maca.

JI. 0.12. XKupsl 1 ux cBOMCTBA.
90 | AMHHOKHCIIOTBI.
J1.41. O6pa3ipl aMHHOKHUCIIOT.
J1. 42.Onpenenenue cpebl paCTBOPOB AMUHOKHCIIOT
91 | IlenTuasl.
92 | benku.
JI. 0. 13. [{BeTHBIC peakIiu OCIKOB.

93 | CrpyKTypa HYKJIEHHOBBIX KUCIIOT.

94 | buonorudeckasi poJib HyKJICHHOBBIX KHCIIOT.

95 | IIpakTuueckasi padora Ne 6 «Mnentudukanus
OpPTaHWYECKUX BEIICCTBY.

96 | ObobuIaroIIee MOBTOPEHHE IO TEMaM
«A3oTcoepkaire 1 OMOJIOTHYECKU aKTHBHBIE
OpraHMYecKre BenecTna' .

97 | KonrpoabHast padora Ne 4 o reme
«A3oTcoepkaiye 1 OMOJIOTHYECKN aKTUBHBIE
OpPTaHWYECKHEC BEIICCTBAY.

Tema 7. CUHTEeTHYECKHE BHICOKOMOJIEKYJISIPHbIE 5
coeUHEeHHs

98 | Ilonmmepsl.

99 | IlonumepHbIE MaTepUAIIbI.

J1.43. O6pa31pl TUTACTUKOB.

100 | ITonumepHbIe MaTepHAIbL.

JI. 0. 14 OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K
pacTBOpam KHUCIIOT.

J1.44. KonneKius BOJIOKOH.

J1.45. TonukoHaeHC Ay TUICHTINKOIIS C
TepedTaneBoil KUCIOTOM.

101 | IlpakTnyeckasi padora Ne 7 ""PacrioznaBanue
TJIACTMACC M BOJIOKOH' .

102 | 3aka0unTeNbHbIH YPOK.

11 kiaace




Tema 1. HemeTaJbl.

32

Knaccugukanus npoctsix Bemects. Bonopo.
J.1. 'openne Bogoposa.

I"asorensl.

Xiop.

JI. 0. Ne 1. [Tonyuenue xjiopa ¥ U3y4€HHUE €r0 CBOMCTB.

J1.2. [Tony4yenue xyopa (ONBIT B MPOOUPKE).

Jatuuk xynopum-
HOHOB

Kucnopoassle coequHeHus xXjiopa.

JI. 0.Ne 2. CBoiicTBa XJ10pcoiepKaimnx
otOenuBarenei. J1.3.OKkuCIUTEIbHBIC CBOMCTBA
pacTBOpa TUMOXJIOPUTA HATPHSI.

XiopoBogopon.CosiHasi KHCJIOTA.

dTOp, OPOM, MO/ ¥ UX COSAMHCHHUS.
JI. 0.Ne 3. CBoiicTBa OpoMa, no/1a U UX COJICH.
J1.4. OnbITeI ¢ OPOMHOM BOJIOM.

IIpakTnyeckas padora Ne 1. Pemenue
HKCIIEPUMEHTANIbHBIX 3a1a4 110 Teme "["anorensr".

XaJILKOT'€HEI.

O30H —amIoTponHas MOJU(HUKALUSI KHCIOPOJIa.

10

ITepokcu BOOPO/Ia U €ro MPOU3BOIHBIC.

11

Cepa.

J1.5.1InaBnenue cepsl.

J1.6.'opeHue cepsl B KUCTIOPOJE.
J1.7.B3aumMoielicTBrE kKese3a C Cepoil.

12

CepoBonopon. Cynabpuabl.
J1.8. 'openue cepoBoiopoa.
J.9.0caxnenue cynbhumoB.

13

CepHuUCTHI Ta3.
J1.10. CBoiicTBa CEpHHUCTOTO Ta3a.

14

CepHblii aHTHJIPU]T U CepHAasi KUCIIOTa.

JI. 0.Ne 4. 13yueHue cBOWCTB CEPHOM KUCIIOTHI U €€
COJIEH.

J1.11. JlelicTBHE KOHIIEGHTPUPOBAHHOW CEPHON KUCIIOTHI
Ha MEJIb U Caxaposy.

15

IIpakTyeckas padora Ne 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe "XalbKOreHsbl".

16

Pewienue 3a1a4 v BBINOJHEHUE YIIPAKHEHUN 110 TEMAM
«lanoreHsl» U «XaJIbKOT€HBIY.

17

DJIEMEHTHI MOATPYIIIBI a30TaA. A3zor.

18

AMMHax.

JI. 0. Ne 5. 3y4yeHne cBONCTB BOJHOTO pacTBOpa
aMMHaKa.

J.12. PacTBOpeHne aMmmMuaka B BOJIE.

J1.13. OcHOBHBIE CBOWCTBA pacTBOpa aMMHAKa.
J1.14 KaTtanmuTuueckoe OKHUCICHIUE aMMHaKa.

Hatuuk pH,
JaTYUK
JIEKTPOIPOBOIH
ocTH

19

Conn aMMOHHA.
JI. 0.Ne 6. CBoiicTBa coJieii aMMOHHS.

20

IIpakTnyeckas padora Ne 3 «[lonyuenne ammuaka u
W3Y4YEHUE €r0 CBOMCTBY.

21

Oxcupel a3ora.
J1.15. Tonyuenue oxcuaa azora (II) u ero okucnenue




Ha BO3JIyXE.

22

A30THast KUCITOTA.
J1.16. [lelicTBHE a30THOM KHCIIOTHI HA ME/Ib.

23

Conu a30THON KUCJIIOTEL.

24

docdop.

1.17. T'openue dochopa B kucimopoe.
J.18.IIpeBpamenne kpacHoro ¢ocdopa B Oeblif U ero
CBCUYCHHE B TEMHOTE.

25

®dochopHubiit anTuAPUI U GOCHOPHBIC KHCIOTHI.
J.19. B3saumonetictBue ¢hochopHOro aHTHAPUIA C
BOJIOH.

26

IIpakTyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIBHBIX 3aJ]au M0 TeMe «DJIEMEHTBI
HOJAIPYNIBI a30TaY.

27

VYraepon.
J1.20. O6pa3iel rpaduTa, anmasa.

28

Coenunenus yrinepona. Jl.o.Ne 7. KauectBennas
peaxiusi Ha KapOOHAT-HOH.

J.21. T'openue yrapHoro rasa.

J1.22. Tymenue niaMeHu YrlIeKUCIbIM Ia30M.
J1.23.Paznoxenue mpamopa.

29

Kpemuuii.
J1.24. OO6pa3zupl KpeMHHUSL.

30

CoenmHeHNs KPEMHUS.

Jl.o.Ne 8. VcnibiTanue pacTBOpa CUJIMKAaTa HaTpUs
UH/INKATOPOM.

Jl.o.Ne 9. O3nakomiieHue ¢ oOpasamMu NpupoIHbIX
CHJIMKATOB.

31

O6o06m1aroriee NoBTopeHue 1Mo reme «Hemeramiby.

32

KonTponbnas pabora Ne 1 no reme «Hemeramnbry.

Tema 2. O01IHE CBOIICTBA METALJIOB

33

CBolicTBa M METOBI TIOJYYSHUSI METAJLIOB.
J1.25. Komtekius MeTasuioB.
J1.26. Kosuiekiysi MUHEpaJIoB U pY/I.

34

CraBsl.
J1.27. Komnekius «Kene3o u ero cruiaBb™.

Tema 3. MeTanibl I1aBHBIX NOATPYII

10

35

OO6mas xapakTepucTHKa IEeTOYHbIX MeTaJloB. HaTpuii
1 KaJlii.

JI.o.Ne 10. OkpamvBaHue mIaMeHH COSTHHCHUSIMU
[IETOYHBIX METAJIJIOB.

Jl.o.Ne 11. O3HakomiieHue ¢ MUHEpaJlaMu U
BaKHEUIITUMU

COCTMHEHUSIMU IIEJIOYHBIX METAJIOB.

J1.28. OkpammmBaHue MIaMEHH COJISIMH IIEIOYHBIX
METaJlIOB.

J1.29. B3aumoneiicTBue HaTpusi C BOJIOM.

36

CoenuHeHns HaTpUA U KU,
JL.o.Ne 12. CBoiicTBa COEIMHEHUHN ITEIIOYHBIX
METAJLIOB.

37

OO01m1ast XxapakTepUCTHKA 3JIEMEHTOB ITIABHOU
noarpynmns! I rpynmnsr.




JI.o.Ne 13. Okpacka miaMeHHu COeTUHEHUSIMU
HIEJIOYHO3EMETbHBIX METAJLIOB.

J.30. OxpanimBaHue 1mjaaMeHu COJISIMU
HIEJIOYHO3EMEIIbHBIX METAJUIOB.

38

Maruuii 1 ero coeIuHeHUs.
JI.o.Ne 14.CBoiicTBa Mardust 1 €ro COeJUHEHUMN.

39

Kanpuuii u ero coequHeHus.
JlL.o. 15. CBoiicTBa COEIUHEHUN KaJIbIHA.
J1.31.B3aumopericTBue KaJIbIUs C BOJIOM.

40

JKecTkoCTh BOJIBI U CLIOCOOBI €€ YCTPaHCHUS.
JI.0.Ne 16 JKecTkoCTEh BOJIEI.

41

AIOMUHUN —XUMUYECKUN 3JIEMEHT U IIPOCTOE
BenecTno. JI.o.Nel7. CBoiicTBa aJIFOMUHUS.

42

CoeauHeHns aTIOMUHUS.
JI.0.Ne 18.CBolicTBa coeJMHEHNI aTFOMUHUSL.

43

Penienue 3a1a4 ¥ BBINIOJHEHUE YIPAKHEHUH 110 TEME
«MeTtaypl MaBHBIX MOATPYII».

44

IIpakTuyeckas padora Ne 5. Pemenue
SKCHCPUMCHTAJIBHBIX 3aJia4 110 TCME «MeTtanibl
TJIABHBIX MOATPYIIID.

Tema 4. MeTasibl 1000YHBIX NOATPYIII

16

45

O6ma;1 XapaKTCPHUCTHKA IICPEXOAHBIX MCTAJIJIOB.

46

Xpom.
J.32. BzauMmopelcTBuE Xpoma C COJISTHON KUCIOTOM
0e3 noctymna Bo3yxa.

47

CoeauHeHus xpoma.

JI.o.Ne 19. CBoiicTBa coelMHEHUI XpoMa.

J1.33. Ocaxnenue rugpokcuaa xpoma (III) n okucnenue
€ro TIEPOKCUIOM

BOJIOpPOJIA.

J1.34.Paznoxenue quxpomaTta aMMOHHUSI.

48

Mapraseu.
JI.0o.Ne20. CBoiicTBa MapraHiia u €ro COeIMHCHU.

49

CoenuHeHus Maprasia.
J1.35. Pa3noxxeHnue nepokcua BOJIOPOAA MO/
JIEMCTBUEM JTMOKCHIA MapraHua.

50

Kene3o kak XMMMUECKUI DJIIEMEHT.
Jl.o.Ne21. M3yuyeHne MUHEpaJIOB KeJe3a.

51

’Kenezo — npocToe BemecTBo.
Jl.o. Ne 22. CgoiicTBa xeie3a.
J1.36. Komneknus «0Kene3o u ero cruiaBb».

52

CoenuHenus xenesa.
J1.37. Ocaxnenue runpokcuna xenesa (I1) u okucnenne
€ro Ha BO3/IyXe€.

53

Mens.
Jl.o.Ne 23. CBoiicTBa MenIH, €€ CIIJIAaBOB M COEINHEHHH.

54

Cepebpo.
J1.38.Brigenenne cepedpa U3 €ro coyiel JeiCcTBUEM
MEJIH.

55

30J10TO0.

56

Huak. JI.o.Ne24. CsolicTBa IIMHKA U €TI0 COCTMHCHUH.




57

Peuienue 3a1a4d v BBIMOJHEHUE YIIPAKHEHUM MO TEME
«MeTasuibl TOOOYHBIX MOATPYIIID.

58

IIpakTnyeckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJla4d 11O TCME «MeTambl
1M0OOYHBIX MOATPYIII.

59

O6o0611aro1ee NTOBTOPEHHE 10 TeMe «MeTauTby.

60

KonTpoabnas padora Ne 2 o teme «MeTaib».

Tema S. CTpoeHne BemecTBa

61

Snpo atoma. SnepHble peakiuu.

62

DJIEeKTPOHHbIE KOH(UTypaluu aTOMOB.

63

DJEKTPOHHBIE KOH(PHUTypaIlMi aTOMOB.

64

KoBasneHTHas CBsI3b M CTPOCHHUE MOJICKYJI.
J1.39. Monenu Monexy.

65

Honnas cBs3b. CTpoeHNE HOHHBIX KPHCTAIUIOB.
J1.40.Kpucraminyeckue peneTku.

66

Merammdueckas CBSI3b. KpI/ICTaJ'IJ'II/ILIeCKI/Ie PEIICTKU
MCTAJJIOB.

67

Me)KMOJ'IeKy.]'IHpHLIC BSaHMOHCﬁCTBHH.

68

Ob6o6maromee moroperue 1o teme «CtpoeHune
BEILIECTBAY.

Tema 6. TeopeTudeckoe onucaHue XUuMHYECKHX
peakuuit

18

69

TennoBble 3¢ (eKThl XUMUYECKUX peaKLuil.
J1.41 Bpiaenenue U NOIJIONMIEHNE TeIIa — IPU3HAK
XMMHUYECKON peaKIH.

70

3akou ['ecca.

aTYUK
TEeMITepaTyphl
IJIATUHOBBIA

71

DOHtponus. Bropoil 3aKoH TepMOIMHAMUKH.

72

Oneprus ['m66ca n KpuTeprun caMoONpPOU3BOIHLHOCTH
XUMHUYECKHX PeaKIuil.

73

Pemenne 3amau no temMe « XuMmudeckas
TEPMOJIMHAMUKAY.

74

CKOpOCTbh XMMHYECKOH peaKkMK. 3aKOH JEHCTBYIOINX
Macc.

J.42. 3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT MIPUPOJIBI
BEIIECTB Ha IPUMEpPE B3aMMOJIEHCTBUS PaCTBOPOB
Pa3IUYHBIX KMCIOT OJIMHAKOBOM KOHIIEHTPAIUH C
OJIMHAKOBBIMH KYCOYKaMH (IpaHyJIaMu)

IIMHKA U OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB
(MarHus, IIMHKa, jkeje3a) C paCTBOPOM COJISTHOM
KHUCIIOTBI.

J1.43. BzaumoeiicTBUE pacTBOPOB CEPHOM KUCIIOTHI €
pacTBOpaMu THOCYJIb(haTa HATpUs pa3IMuHON
KOHIEHTpaLUH.

75

3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
[1.44. BsaumopelicTBuE paCTBOPOB CEPHOM KHUCIIOTHI C
pacTBOpaMH THOCYIb(haTa HATPUS PA3TUUHON
TEMIIEPATYPBHL.

76

Karanus. Katanuszaropsl.

J.45. PaznoxeHue nepokcuaa BOJA0poaa ¢ TOMOIIbIO
HEOPraHUYECKHUX

KaTaJIn3aTOPOB ¥ MPUPOJTHBIX OOBEKTOB, COACPIKAIITIX

TATYUK
TeMIepaTypbl
IJIATUHOBBIN




KaTajazsy.
Jl.o. Ne 25. Karanutuueckoe pasiokeHue nepokcuia
BOJIOPOJIA.

Hatuux pH

77 | Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

78 | Ilpunnun Jle latense.
J1.46.3aBucuMOCTD I10JIOKEHUSI pABHOBECHSI B CUCTEME
2NO; -»N; O4 ot Temneparypsl.

79 | IlpakTuyeckasi padora Ne 7 «CKOpPOCTh XUMHUUYECKHUX
peakuuii. XumMuueckoe paBHoBecHe'.

80 | Monnoe npousBeaeHue Boabl. BogopoaHblit
MOKA3aTelNb.
I1. 47. Onpenenenne PH pacTBOpoB BEIIECTB.

81 | Xumnueckoe paBHOBeCHE B pacTBOPAX.

82 | Xumuueckne NCTOYHUKHU TOKA.

83 | DiekTpoau3 paciuiaBa.

84 | DnekTponu3 pacTBopa.

85 | O6o0bmaromiee moBTopeHue Mo TeMe «Teopernyueckue
OCHOBBI XUMHUW.

86 | KourpoabHas padora Ne 3 nmo teme «TeopeTndeckue
OCHOBBI XUMHUW.
Tema 7. XuMuyeckasi TeXHOJIOTHS

87 | Hay4Hble NpUHIHUITBI OPraHU3aluu XUMUYECKOTO
MIPOU3BO/JICTBA.

88 | [Ipon3BoOCTBO CEPHON KHCIIOTHI.
J1.48. Cpolpbe A MpOU3BOICTBA CEPHOUN KUCIIOTHI.
J.49 Monenp KUIISIIEro CIIOS.

89 | Ilpon3BoACTBO aMMHUaKa.

90 | IIpou3BoACTBO UyTyHAa.
J1.50. Kenesnas pyaa.

91 | IIpou3BOACTBO CTANH.
J.51. OO6pa3siisl criyiaBoB Kemesa.

92 | IlpoMblIIITICHHBIH OpraHUYeCKUI CUHTE3.

93 | Xumuueckoe 3arpsi3HeHUE OKPYKAIOIIEH Cpeibl.
«3eneHas»
XUMHUSL.
Tema 8. XuMusi B noBceIHEBHOM KM3HHU

94 | XuMus UM,
J1.52. TlumeBble KpacuTeNN.

95 | JIekapCTBEHHBIE CPECTBA.

96 | Kocmernueckue u nmap@romMepHbIe CpEICTBA.

97 | beiToBas XUMHUS.
JI.o.Ne 26.3HaKkOMCTBO ¢ MOIOIIIMMHU CPEJICTBAMHU.
J1.53. OrbenuBaHue TKaHEH.
Tema 9. Xumus Ha ciay:k0e o01ecTBa

98 | Xumus B CTpOHUTENHCTBE. XUMHUS B CEITHCKOM

XO34UCTBE.

Jl.o. Ne 27. Kiren.

Jl.o. Ne 28. 3HakOMCTBO ¢ MUHEpaJIbHBIMU
y10OpeHUsIMU U U3y4eHHE UX CBOMCTB.

J1.54. Konnekuus cpeCTB 3alIUThl PACTEHUH.
J1.55. Kepamuueckue marepuaisl. [[BeTHbIE CTEKIIA.




Tema 10. Xumusi B COBpeMeHHOH HayKe

99

MeTtonon0rus Hay4HOro ucciaeaoBanus. ctTouHuku
XUMUYECKON HH(DOpMAITUH.




