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IHosicuuTenbLHAA 3aIHCKA

Pabouas nporpamma mo xumuu (yriyOlIeHHBIH YpOBEHb) cOCTaBlIeHa Ha ocHOBe [Ipukasa
Muno6puayku Poccum ot 17 05 2012 r. Ne 413 «O6 yrBepxkaenun DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHEro odIero oopaszoanusy»; [IpumepHoit
OCHOBHOH 00pa3oBaTelbHONW TPOTpaMMBI CpeIHEro oomero obOpa3oBaHus. (0JA00pEHHOM
pemeaneM dDenepanbHOr0 yueOHO-METOIUYECKOTO OOBEAWHEHHs MO oO0IeMy 00pa30BaHUIO
(mpotokos ot 28. 06.2016 t. No 2/16-3); OcHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO
obmero o6pazoBanuss MOBY Hosoreopruesckas COILl u mporpammer Bocnuranuss MOBY
Hosoreopruresckas COLLL.

Leabto o0yuyeHMss XMMHMHM Ha YIJy0JIeHHOM YPOBHe SIBJISE€TCS IIOJHOE OCBOEHHE
0a30BOro Kypca U BKJIIOYACT paclIMpEHHE IPEIMETHbIX pEe3yJIbTaTOB U COAEpIKaHUs,
OPHEHTHPOBAaHHOE HAa IOJATOTOBKY K HOCIEAYIOIIEMY HpOo(ecCCHOHANIBHOMY 00pa30BaHUIO;
pa3BUTHE MHIUBUAYAIBHBIX CHOCOOHOCTEH oOydaromuxcs myTem Ooiiee TiTyOOKOro, 4eMm 3TO
npeaycMarpuBaeTcss 0a30BbIM KypcOM, OCBOEHHS OCHOB HAyK, CHCTEMAaTHYECKMX 3HAHMIA;
yMEHUE  NPUMEHATh  IOJIyYCHHblE  3HAaHUS Ul pPEUIeHUs  MPaKTHYECKUX U
y4eOHOHMCCIIeIOBATENbCKIUX 33/1ad B HM3MCHEHHOW, HECTaHJApTHOW CUTYyallud; yMEHHUE
CUCTEMATHU3UPOBATh U 0000IIATH [TOJIyYEHHbIE 3HAHMUSL.

I/I3yquHe XUMHUHU HAITPABJICHO!

. Ha OCBOEHHME BaKHeHIIMX 3HAHMI 00 OCHOBHBIX IOHSATHUSX, 3aKOHAX U TEOPUSX;
XUMHUYECKOH CHUMBOJIUKE; O XMMHUYECKOW COCTABIISIOIIEH €CTECTBEHHO - HAay4YHOH KapTHHBI
MUDA;

. Ha OBJIajJiIecHue YMEHMSAMH HaOJr0JaTh XUMHUYECKUE SBJICHMS, MPOBOAUTH XUMHUUECKUI
HKCIEPUMEHT, NMPOU3BOAUTH pacueThl Ha OCHOBE XMMHUYECKUX (POPMYI BEIIECTB U ypaBHEHUH
XUMHYECKMX pEeaklMi; NPUMEHATh MOJIY4YEHHbIE 3HaHMS Uid OOBSICHEHHS pa3HOOOpa3HbIX
XUMHUYECKHX SIBJICHUHA M CBOMCTB BEILECTB, JUIS OLEHKHU POJIM XMMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U OJy4YeHUsI HOBBIX MaTepUaIOB;

. Ha pa3BUTHEe MO3HABATEJIbHBIX HMHTEPECOB U HHTEUIEKTYaJIbHbIX CIOCOOHOCTEH B
npoliecce MPOBEACHHUSI XMMUYECKOTO KCIIEPUMEHTA, CAMOCTOATEIBHOTO NMPUOOpETeHNs 3HAaHUM
B COOTBETCTBUU C BOZHUKIUIMMHU >KU3HEHHBIMH MOTPEOHOCTSMU C MCIOJIb30BAaHUEM Pa3IMYHbIX
MCTOYHUKOB UH(POpMAIUH;

. Ha BOCIIUTAHME OTHOLLIEHHSI K XUMHHU KaK OJJHOMY U3 ()yHJaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS M DJIEMEHTY OOIIeUeIOBEYECKON KYNbTYpbl; HEOOXOJWMOCTH XHMHYECKU
TPAMOTHOI'O OTHOIIEHHSI K CBOEMY 3/I0POBBIO M OKPYKAIOIIEH CpEAE;

. Ha NMpUMeHeHHe IOJIyYeHHbIX 3HAHMH M YMeHHH s 0e30MacHOr0 HCIOJIb30BAHUS
BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3sIiiCTBE M Ha TNPOU3BOJCTBE, pEIIECHUs

NPaKTUYECKUX 3a]lad B MOBCETHCBHOW JKU3HU, TPEAYNPEKICHHUS SBICHUN, HAHOCAIIMX BpEI
3JI0POBBIO YEJIOBEKA U OKPYIKAIOIIEH Cpejie.

Kosan4yecTBo 4acoB B yueOHOM IVIaHe



B ydeOHOM miaHe MIKOJBI HA M3y4YCHHE MpeaMera «XUMHs» Ha YTIyOJIIEeHHOM YPOBHE B
10-11 xmaccax otBomuTcst B obOmeM o0beme 204u. B Tom umcie: B 10 kmacce — 102 4., B
I1xmacce — 102 4. (3 yaca B HenEni0).

INIVIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA XUMHUU

@®opMHUpOBaHHE YHUBEPCAIbHBIX YU4eOHBIX AeiicTBUI (JINUHOCTHBIE U METAPEIMETHbBIE
pe3yJbTaThl).

VY BBIITyCKHUKA OyayT C(HhOPMHUPOBAHBI JHYHOCTHBIE YHHBEPCATbHbIE YUeOHbI€ NelCcTBUS

— OpUCHTAalUA 06yqa1011mx051 Ha JOCTUKCHHUC JIMYHOI'0 CYACThA, PCAIM3AlUI0 IMO3UTUBHBIX
JKU3HCHHBIX IICPCICKTUB, WHUIUATHUBHOCTb, KPCATHUBHOCTb, I'OTOBHOCTH H CIIOCOOHOCTh K
JIUMYHOCTHOMY CaMOOIIPEACTICHUIO, CIOCOOHOCTE CTaBUTh LEJIN U CTPOUTD )XKU3HCHHBIC IIJIAHBI;

—TOTOBHOCTh M CIIOCOOHOCTH 00ecneunTh ce0e M CBOMM OJIM3KUM JIOCTOMHYIO J>KH3Hb B
IIpoLecCce CAaMOCTOSTEIbHON, TBOPUECKON M OTBETCTBEHHOM J1€ATEIILHOCTH;

—TOTOBHOCTH MU CIIOCOOHOCTH 06yqa}oumxc;1 K OTCTauBaHHIO JIMYHOI'O OCTOHMHCTBA,
COOCTBEHHOI'O MHCHUs, TOTOBHOCTH U CIIOCOOHOCTH BI)Ipa6aTI)IBaTI) CO6CTB6HHy10 IIO3MIHIO 110
OTHOIICHUIO K O6H_I€CTBCHHO-HOJ'II/ITI/I‘IGCKI/IM COOBITUSIM IpoIuIoro U HaCcToAmero Ha OCHOBEC
OCO3HAHUs, U OCMBICJICHUA UCTOPUH, JYXOBHBIX LICHHOCTEMN U )IOCTI/I)KCHI/Iﬁ HaIeu CTpaHBbI;

—TOTOBHOCTH M CIIOCOOHOCTH 06yqa}oumxc51 K CaMOpPa3sBUTUIO W CaAMOBOCIIMTAHUIO B
COOTBCTCTBUHU C O6IJ_I€‘16JIOB€‘{€CKI/IMI/I HOCHHOCTAMU H HACAIAMH TI'PaAXIAHCKOI'O O6H.[€CTBa,
HOTpC6HOCTB B (1)I/I3I/I‘IGCKOM CaMOCOBCPIHICHCTBOBAHHH, 3aHATUAX CIIOPTHUBHO-
O3[[OpOBI/ITCJH)HOI7I JACATCIIBHOCTBIO,

— MPUHATHE U pean3alus LIEHHOCTeH 370poBOro M Oe30macHOro odpasa >KU3HHU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (pU3HUECKOMY U
MICUXOJIOTMYECKOMY 3/I0POBBIO;

— HeNPUATHE BPEIHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHUKOB.

— poccuiicKasi HJIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHUIO POCCUMCKOW WJACHTHYHOCTH B
MOJIUKYIBTYPHOM COLIMYME, YYBCTBO MPHYACTHOCTH K HMCTOPUKO-KYIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cynbp0e Poccun, maTpuoTH3M, TOTOBHOCTH K CIyXKeHHI0 OTeuecTBy, ero
3alUTeE;

— YBa)KE€HUE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTH mnepen PoauHol, ropaoctu 3a cBoi
Kpai, cBo0 PoauHy, npommioe M HacTOALIEE MHOTOHAMOHAlIbHOro Hapona Poccum,
yBa)KE€HHE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

— opMHpOBaHUE YBAXXEHUS K PYCCKOMY f3BIKY KakK TOCYAApCTBEHHOMY s3bIKy Poccuiickoit
deneparyy, SBIAIOLIEMYCSI OCHOBOW POCCHICKONW HMJIEHTHYHOCTH M TJaBHBIM (DaKTOpOM
HaIMOHAJILHOTO CaMOOIIPEIEIICHUS;

— BOCITUTAHUE YBAKEHUS K KYJIBTYpPE, A3bIKaM, TPAJAUIUSAM U OObIYasiM HAPOJIOB, MPOKHBAIOIINAX
B Poccuiickoit @enepanun.

— I'paXXAaHCTBCHHOCTD, I'paXXJIaHCKaA MMO3UIHA aKTUBHOI'O 1 OTBETCTBCHHOI'O YICHA pOCCHﬁCKOFO
O6U.[CCTB3., 0CO3HAIICTO CBOU KOHCTUTYLIMOHHLIC IIpaBa U 06H3aHHOCTI/I, YBAKaroumero 3aK0OH



U TPaBOMOPSAOK, OCO3HAHHO MPUHHUMAIOUIETO TPAJULMOHHBIE  HAlMOHAJIbHBIE U
o01e4esIoBeuyeckie ryMaHUCTUIECKUE U IEMOKPAaTUUECKHE IIEHHOCTH, TOTOBOTO K y4acTHIO B
OOIIeCTBEHHO KHU3HH;

— MUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM
MIPaKTUKW, OCHOBAaHHOE HAa JHUAJOre KYyJIbTyp, a TaKXkKe pazIu4HbIX (opM OOIIECTBEHHOIO
CO3HAHHUS, OCO3HAHUE CBOEIO MECTa B MOJIMKYJIBTYPHOM MHPE;

—TOTOBHOCTh OOyYarolUUMXCsl K KOHCTPYKTUBHOMY YYacTHIO B IPUHATHM  PELICHMH,
3aTparuBaloOIIMX UX MpaBa U MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (hopMax OOIIECTBEHHOM
CaMOOpraHU3al1K, CaMOYIIpaBIeHHs], O0IIECTBEHHO 3HAYUMOM JeSTeIbHOCTH;

— HPaBCTBECHHOC CO3HAHWEC M IOBCACHHUC Ha OCHOBC YCBOCHUA 06H_IC‘I€J'IOBCIICCKI/IX LIeHHOCTeI;'I,
TOJICPAHTHOI'O CO3HAHHA WU IMOBCACHUSA B IIOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH
BCCTU AHAJIOr C OAPYrUMHU JIFOJAbMH, NJOCTUIaTb B HEM B3aMMOIIOHMMAHHA, HAXOJIUTH O6IIII/I€
eI U COTPYAHUYATD AJId UX JOCTUIKCHUSA

— IPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAKUTEJIBHOE U J00pOXKeIaTesbHOe
OTHOIIEHUE K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COIICPCIKMBAHUIO U (1)OpMI/Ip0BaHI/Ie IIO3UTHUBHOI'O OTHOIICHUA K JIFOAsAIM, B TOM
YUCJIC K JIMIaM C OIrpaHMYCHHBIMU BO3MOKHOCTAMU 310POBbA U HHBAJIIMAAM

6epe>I<Hoe, OTBETCTBCHHOC M KOMIICTCHTHOC OTHOIICHUC K @HBHHGCKOMY " IICUXOJIOTHYCCKOMY
3A0POBbBIO APYTI'UX JIIO,Z[CI;'I, YMCHHC OKa3bIBATh IIEPBYIO [TOMOIIb;

— ¢hOpMUPOBAaHHE BBIPAKCHHOW B TOBSJACHUHM HPABCTBEHHOW TO3WIMK, B TOM 4YHUCIIC
CIOCOOHOCTH K CO3HATeNbHOMY BBIOOPY A00pa, HPABCTBEHHOTO CO3HAHMSI M TIOBEIEHHUS Ha
OCHOBE YCBOEHHUS OOIIEUeIOBEUECKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, J0JTa,
CIPaBENIMBOCTH, MUJIOCEPIUS U IPYKETIO0HS);

— pa3BUTHE KOMIIETCHIIMM COTPYAHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIIAJIIETO BO3pACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM, YydeOHO-HMCCIe10BaTelbCKOMH,
IIPOEKTHOM U IPYTUX BUJAX JESITEIBHOCTH.

— MUPOBO33pPEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAyKH, 3HAYMMOCTHU
HayKHd, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJECHUE JIOCTOBEPHOMU
nH(popMaluen O MepeioBbIX JTOCTUKEHUSX M OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA M OOIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA MPOTSHKEHUU
BCEl JKHM3HU; CO3HATENHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHenrHo mpodecCHOHATBHON U 00IIECTBEHHOM IeATeThHOCTH;

— DKOJIOTUYECKasi KyJIbTypa, OepekHOE OTHOILIEHUS K POAHON 3eMiie, MPHUPOIHBIM OOTraTCTBaM
Poccun m mmpa; MoOHMMaHWE BIUSHHUS COIHATBHO-YKOHOMHYECKHX TPOIIECCOB HA COCTOSTHHE
MIPUPOJHON M COILMATBHON CpPEIbl, OTBETCTBEHHOCTh 3a COCTOSIHHWE MPHUPOIHBIX PECYPCOB;
YMEHHSI M HABBIKM Pa3yMHOTO MPUPOAOIONIB30BaHUS, HETEPIIUMOE OTHOIICHHUE K JEHCTBHSIM,
MIPUHOCSIIAM BPEJT SKOJIOTHH; MPUOOPETEHNE OIBITA SKOJIOT0-HAIIPABICHHON JNESTCIIEHOCTH; —
ACTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHUECKOMY O0YCTPOHCTBY COOCTBEHHOTO
OBbITA.



— OCO3HaHHBIA BBIOOp Oymyiiedl mpodeccuu Kak MyThb W CIOCO0 peann3anu COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

—TOTOBHOCTh OOyYarommxcs K TPYAOBOH MpPOPECCHOHATBHONW JAEATeTbHOCTH KaK K
BO3MOXKHOCTH ~ y4acTHs B  PEHICHWHM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAapPCTBCHHBIX,
oOIIeHaMOHATBHBIX MTPOOJIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAXKEHHUE K TPYLy U JIOASAM TpyJa, TPYAOBBIM JOCTHIKEHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K pa3HbIM BHUAAM TPYIOBOM
NEeSATEIbHOCTH; — TOTOBHOCTh K CaMOOOCIY)KMBAaHUIO, BKJIIOYas OOYYEHHE M BBITIOJIHCHHE
JOMAIITHUX 00SI3aHHOCTEMN.

JlmunocTHble pe3ynbTaThl B chepe (U3MUECKOro, IMCUXOJIOTMYECKOro, COIHAIBHOTO U
aKaJIEMUYECKOTr0 0JIaromoyqnsi 00yJaroIIuXCs:

— (u3MUecKoe, SMOIMOHAIBHO-TICUXOJIOTHYECKOEe, COMANIBbHOE Oaromnoiydne o0ydJaromuxcsi B
KU3HH ~ O0Opa3oBaTeNbHOW  OpraHW3alWd,  OIIyIIeHWE  JeThbMH  O€30HacHOCTH |
TICUXOJIOTHYeCKOro KoMpopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

[TnanupyemMbie MeTanpeaAMeTHbIE Pe3yaIbTAThl OCBOCHHS IPOTPAMMBI
Pezynamuenvie ynugepcanvhule yuedHvie 0eiicmeus BbIITyCKHUK HAyUUTCS:

— CaMOCTOSITETILHO OMPENENITh LIEeTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTPEICTNTh, YTO 1I€JIb JIOCTUTHYTA;

— OLICHMBATh BO3MOJKHBIE IOCJIEACTBUS JOCTHIKEHHS IIOCTABJICHHON LEIM B JESITEIbHOCTH,
COOCTBEHHO JKU3HU U KHU3HH OKPYKAIOIIUX JIFOJICH, OCHOBBIBAsACH HA COOOPAKEHUSIX STUKU U
MOpay;

— CTaBUTh H q)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3agadyu B O6pa30BaTeHLHOﬁ ACATCIIBHOCTH H
JKU3HCHHBIX CUTYAIUAX;

— OCHHUBATDb PCCYPChI, B TOM YHUCJIC BPpECMS U APYTHUC HEMATCPUAIILHBIC PECYPCHI, HCO6XOI[I/IMBIG
JUUISL JOCTHKEHUSI ITOCTABICHHOM OCIIn,

—BI)I6I/IpaTI> IIyTb AOCTHXXCHUA LCIHU, INUIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3aaa4,
OINITUMU3UPYI MATCPUAJIBHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;

— OpraHu3oBbIBaTh d(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOMUMBIX IJS  JOCTHIKEHUS
IIOCTaBJICHHBIX IEJICH;

— COIOCTABIIATH MOJY4YEHHBIH Pe3yNbTaT I€ATEIbHOCTH C MOCTABIEHHOM 3apaHee LETbIO.
Ilo3naseamenvnvie ynusepcaivbnule yueonvie oeiicmeus BplTyCKHUK
HAy4UTCS:

— UCKaTh M HAXOAWTHh OOOOIIEHHBIE CHOCOOBI PEIIeHUs 3a1ad, B TOM YHCJE, OCYIIECTBIITH
pa3BEepHYTHI WH(POPMAIIMOHHBIN TOWCK W CTaBUTh HA €ro OCHOBE HOBBIC (yuyeOHBIE U
MO3HABaTENbHbBIC) 33/1a4H;

— KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMAIIMIO C Pa3HBIX MO3ULIMH, paclio3HaBaTh
1 GUKCHPOBATh TPOTUBOPEUHSI B MHPOPMALIMOHHBIX HICTOUHUKAX;



— UCIOJIb30BAaTh  PA3JIMYHBIC  MOJCIBbHO-CXCMATUYCCKUC cpeacrtea i1 OpCACTABIICHUS
CYIICCTBCHHBIX CBSA3CH W OTHOHIeHI/Iﬁ, a TaKXKe HpOTHBOpe‘lI/Iﬁ, BBIABJICHHBIX B
PIH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

— HaXOOUTh W MNPHUBOJUTH KPUTHYECKHE apryMEHThl B OTHOLICHUU JEHCTBUM U CYXIEHUH
Apyroro; CHOKOMHO M pa3yMHO OTHOCHTbCA K KPUTHYECKUM 3aMEYaHUSIM B OTHOILLEHHH
COOCTBEHHOTO CYX/IEHUS, pACCMaTPUBATh X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOOWUTH 3a paMKH y‘-IGGHOI‘O npeaMera M OCYHICCTBJIATH HeHeHaHpaBHCHHHﬁ ITOUCK
BO3MOKHOCTEH JJI1 IIUPOKOIro nepeHoca CpeacTts u croco0oB ,HeﬁCTBHH;

— BBICTpanBaTh MHJMBUIYaJbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHHUYEHUS CO
CTOPOHBI JIPYT'MX YYaCTHUKOB U PECYPCHbIE OTPaHUYCHHUS;

— MEHSTh U yIepP>KUBATh pa3Hble MO3UIMH B T0O3HABATEIBHOMN J1€ATEIHHOCTH.
Kommynuxamuenwie ynusepcaivHbvie yuednwle Oeiicmeus
BbInyCcKHUK HAYYHUTCS:

— OCYILIECTBJIATH JETOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpU 00pa3oBaTeNbHOI OpraHu3aluy, TaK U 3a ee MpeaesiaMu), MoAOupaTh MapTHEPOB s
JIEJIOBOM KOMMYHUKAIIMUA UCXOMASl U3 COOOpaKEHUN Pe3yIbTaTUBHOCTH B3aHMMOJICUCTBHSA, a HE
JIMYHBIX CUMIIATHH;

— IPU OCYIIECTBICHUU TPYIIIOBON pabOThI ObITh KaK PyKOBOJIUTENIEM, TaK U YJICHOM KOMAaH]IbI B
pasHbIX poJsxX (reHepaTop Hled, KPUTHUK, UCIIOIHUTENb, BBHICTYNAIOUIUH, SKCIEPT U T.1.); —
KOOpJAMHUPOBAaTh U BBIIOJHATH paboOTy B YCIOBUSAX pPEAJIbHOIO, BUPTYaJIbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

— Pa3BCPHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOUYKY 3PCHHA C HCIIOJIB30BAHUEM aJICKBATHBIX
(YCTHLIX u HI/ICBMCHHHX) SA3BIKOBBIX CPCIACTB,

— pacCiio3HaBaTb KOH(i)J'II/IKTOFCHHBIG CUTyalluu W NpcAoTBpaliaThb KOH(i)J'II/IKTI)I J0 UX aKTUBHOM
(1)8.3]:1, BBICTpanBaTh JCJIOBYIHO U 06p2130BaTCJ'IBHy10 KOMMYHHKAIIUIO, n30eras JTUYHOCTHBIX
OIICHOYHBIX Cy>K,[[CHPII>i.

INPEAMETHBIE PE3YJIBTATHBI

B pesynbrare wu3ydeHus ydeOHoro mnpeamera «XHMHs» Ha YpPOBHE CpPEeTHEro oOIIero
00pa30BaHUs BBITYCKHUK HdA Yy2/1y01eHHOM YPOGHE HAYUUMCA:

— packpbIBaTh Ha MpHUMEpax PoOJib XMMHUU B (DOPMUPOBAHMHM COBPEMEHHOM HAy4YHOH KapTHUHBI
MHUpa U B NPAKTHUYECKOHN JEATENBHOCTH UEIOBEKA, B3aMMOCBS3b MEXKAY XMMHEW M IpyruMu
€CTECTBEHHBIMU HayKaMU;

— WUTFOCTPUPOBATh HA MPUMEpPax CTAHOBJICHHE M DBOJIOIMIO OPTaHUYECKON XMMHH KaK HayKH
Ha pa3UYHBIX HCTOPUUYECKUX JTANaxX ee Pa3BUTHS;

— YCTAaHAaBJIMBATb HNPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY CTPOCHHUEM AaTOMOB XHUMHUYCCKUX
OJICMCHTOB W T CPUOJUYCCKHUM HN3MCHCHUCM CBOMCTB XHMHYCCKHX DJJIEMCHTOB H HX
COG)]I/IHeHI/Iﬁ B COOTBCTCTBHU C IIOJIOXKCHHECM XHMHUYCCKUX 3JJICMCHTOB B nepno;mqecxoﬁ
CUCTEME,



— aHaJIn3UpoOBaTh COCTaB, CTPOCHUC H CBOMCTBA BCIICCTB, IMPUMCHSSA IMOJIOKCHHA OCHOBHBIX
XMMHYECKUX TEOPUH: XMMHUUYECKOTO CTPOEHHUsI OpraHuueckux coeaumHenuii A.M. bytnepona,
CTPOCHHS aTOMa, XUMUYECKON CBA3H, FIEKTPOIUTUYECKON TUCCOLUAIMU KUCIOT U OCHOBAaHUM;
YCTaHABJIMBATL MPHUYUHHO-CIICACTBCHHBIC CBA3U MCKAY CBOMCTBaAMH BEIIECCTBA MU €TI0
COCTaBOM, U CTPOEHUEM;

— IPUMEHATh IpaBWJIa CHUCTEMAaTHYECKOW MEXAYHAapOJHOW HOMEHKJIATypbl KaK CpelCcTBa
pa3nuyeHus W UACHTU(PHUKAIMM BELIECTB IO HMX COCTaBy M CTPOCHHIO; — COCTaBIATH
MOJIEKYJISIPHbIE U CTPYKTYypHbIE (DOpPMYJIbl HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB Kak
HocuTelel WH(pOpPMAMM O CTPOSHHM BEIIECTBA, €r0 CBOWCTBAX M HPUHAMICKHOCTH K
OIIpeIEIEHHOMY KJIaCCy COEIMHEHUI;

— OOBSACHATH MPUPOIY U CIOCOOBI 00pa30BaHUS XMMHYECKOW CBSI3W: KOBAJICHTHOMW (TTOJISPHOM,
HETIOJISIPHOW ), HOHHOM, METAJUTMYECKON, BOJOPOJIHON — C ILEIBI0 ONPEACIICHUS XUMHYECKOU
AKTHMBHOCTH BEIIIECTB;

— XapaKTCpUu3oBaThb (I)I/ISI/I‘ICCKI/IS CBOMCTBA HCOPraHUYCCKUX K OPraHUYCCKUX BCLICCTB U
YCTAaHABJIMBATb 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX CBOMCTB BCICCTB OT THIIA KpHCTaHHH‘ICCKOﬁ
PCUICTKU,

— XapaKTCpUu30BaTb 3aKOHOMCPHOCTH B H3MCHCHUHU XHMHYCCKHX CBOMCTB IIPOCTBIX BCUICCTB,
BOJOPOAHBIX COG,Z[HHCHI/Iﬁ, BBICIINX OKCHUIAOB U THAPOKCHUIOB;

— IPUBOAMTH INPHUMEPbl XHMHMYECKUX pEaKIMil, pPaCKpBIBAIOIINX XAPAKTEPHbIC XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB H3YUYCHHBIX KJIACCOB C LEIBI0 HX
UACHTUDUKALMY U 00bSICHEHHsI 00aCTH IPUMEHEHUS;

— OIpCACIAT MCXAaHU3M pPEAKIHMU B 3aBUCHUMOCTH OT YCHOBI/IP’I MMPOBCACHUA PpCaAKIUU U
IMPOTHO3UPOBATE BO3MOXHOCTL IIPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ Ha OCHOBC THIIA
XHUMHYCECKOM CBSI3U M aKTUBHOCTH PCarcHTOB;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHOM CIIOCOOHOCTHM OPraHUYECKUX COEIMHEHUH OT
XapakTepa B3aUMHOTO BJIMSHHMS aTOMOB B MOJIEKYJIAX C LEJbI0 IPOrHO3UPOBAHUS MPOJYKTOB
peaKuuu;

— YCTAHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHUMHYECKON peakiimn U CMCHICHHUA XHUMHUYCCKOI'O
PpaBHOBECHUSA OT PA3JIUYIHBIX q)aKTOpOB C MCJIbKO OIPEACICHUSA OINTHMAJIbHBIX YCJIOBI/Iﬁ
MPOTCKAHUSA XUMHUYCCKUX ITPOLCCCOB;

— YCTAHABJIMBATb T'CHCTUYCCKYIO CBA3b MCKAY KJIACCaMU HCOPraHUYCCKHUX U OPraHUYCCKHUX
BCIICCTB OJIA 000CHOBaAHHUS HpHHHHHHaﬂBHOﬁ BO3MOXHOCTH TIOJIYYCHHS HCOPraHUYCCKUX U
OpPraHu4e€CKux COG)II/IHeHI/II\/’I 3aJaHHOT'O COCTaBa U CTPOCHUA,

— ToI0UpaTh PEareHThl, YCIOBUS U ONPEACIISATh MPOAYKTHI PEAKIINiA, TTO3BOJISIONINX PEATN30BaTh
JabOpaTOpHBIE W TPOMBIIIICHHBIE CIMOCOOBI TONYYEHUS BaXXHEHITUX HEOPTaHWYECKHX U
OpraHUYeCKUX BELIECTB;

— OTIPENIETISATh XapaKTep Cpelbl B PE3yNbTaTe THAPOIN3a HEOPTaHWYECKUX M OPTaHUYECKHX
BEILIECTB M MPUBOAUTH MPUMEPHI TUJIPOJIM3a BEIIECTB B IMOBCEIHEBHOW >KM3HU YEJOBEKA,
OMOJIOTrNYeCcKrX 0OMEHHBIX MPOIECCaX U MPOMBIIUICHHOCTH;



— ONpUBOIUTH MMPUMCPbI OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX pealcunﬁ B mnpupone,
IMPOU3BOJACTBCHHBIX IMIPOLECCAX U JKUSHEACATCIIBPHOCTH OPraHu3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE UCITOJIb30BAHUE HEOPTAHUYECKUX M OPTaHUYECKHUX BEIICCTB U UX
peakuuii B IPOMBILUIEHHOCTH U OBITY;

— BBIMIOJTHATh XUMHUYECKUI SKCIIEPUMEHT 110 PACIO3HABAHUIO M TOJYUYECHUIO HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJ1accaM COSAMHECHHIA, B COOTBETCTBUU C
MpaBUJIAMH U TIpHEMaMH 0e30MacHOl paboThl ¢ XMMUYECKUMH BEIIECTBAMU H J1a00paTOPHBIM
o0opyIoBaHUEM;

— MPOBOJMTH PacyeThl Ha OCHOBE XMMHUYECKHX (OPMYJT M YPaBHEHUH peakiuil: HaXOXKICHUE
MOJICKYJISIPHOW (DOPMYJIBI OPTaHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTH U MAacCOBBIM JIOJISIM
9JICMCHTOB, BXOJAIINUX B €ro COCTaB, WK IO MMPOAYKTaM CropaHusd; pacuCThbl MacCcoOBOU 011
(maccer)

— XHMHYECKOTO COCIUHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
MPOJYKTOB PEAKIMU, €CJIM OJTHO W3 BEIIECTB JAaHO B HM30BITKE (MMEET MPUMECH); PaCUEThl
MaccoBOW WM OOBEMHOH OJIM BBIXOJA MPOAYKTA PEaKIHH OT TEOPETUYECKH BO3MOKHOTO;
pacdeTsl TEIUIOBOTO d(ddekra peaknuu; pacyeTsl OOBEMHBIX OTHOIICHHH Ta30B IPHU
XUMHYECKHUX PEAKIHSIX; pacueThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaAKIIHH,
€ClIi OJHO M3 BEUIECTB JaHO B BHUJE pacTBOpa C OMNPEICIIEHHOM MaccoBOM Joyei
PacTBOPEHHOTO BEIECTBA;

— UCTOJIb30BaTh METOJbl HAyYHOTO IMO3HAHUS: aHAIM3, CHUHTE3, MOJEIHPOBAHUE XUMHYECKHX
MIPOLIECCOB U SBICHUN — MpPHU pPEUICHHH Y4eOHO-UCCIIEOBATEIbCKUX 3a/ad MO H3YyYEHUIO
CBOWCTB, CITOCOOOB IMOJIYYCHHUS U PACIIO3HABAHUS OPTrAaHMUYECKUX BEIICCTB;

— BJIQJICTh TIpaBUJIaMU 0€30I1acHOr0 06paH_[eHI/I$I C CIKUMH, TOpHOYMMU U TOKCHYHBIMU
BCIICCTBAMH, CPCACTBAMHU OBITOBOI XHUMHU,

— OCYILIECTBJIATh TOUCK XMMHMUYECKOH HMHQOpMallMM [0 Ha3BaHUSAM, WICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

— KPUTHYECKU OLIEHMBATh U MHTEPIPETHUPOBATH XMMHUECKYIO0 MH(OpMaIHIo, coaepsKallyocs B
COOOIIEHUSAX CPEICTB MaccoBOM MHGopmanuu, pecypcax MHTepHeTa, Hay4dHO-NOMYJISPHBIX
CTaTbsIX C TOYKHM 3PEHMS E€CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LEISAX  BBIABICHUSA
OLIMOOYHBIX CYXJIEHUN U (OPMUPOBAHUS COOCTBEHHOM MMO3ULUY;

— yCTaHaBJIMBaTh B3aMMOCBS3M Mexay (akTamMu W Teopued, MPUUMHOM M CIEICTBUEM IpHU
aHalM3e TPOOJIEMHBIX CHUTyallMidi W OOOCHOBaHWHM NPHHUMAEMbIX pEIICHHH Ha OCHOBE
XUMHYCSCKHUX 3HAHMIL,

— OpCACTAaBIATE MYTU PCUHICHUA r7100aJbHBIX r[p06neM, CTOAIINX TIEPECH UYCIOBECUCCTBOM, U
MEPCICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3sBUTHUA XUMHUYCCKUX TeXHOHOFHﬁ, B TOM YHCJIE TEXHOJIOTHIA
COBPCMCHHBIX MAaTCpHUaJIOB C pa3J'IH‘-IHOﬁ (I)yHKL[I/IOHaHLHOCTBIO, BO300HOBISIEMBIX HCTOUYHHKOB
ChIpbA, Hepepa60TKH U YTUJIN3allUu [IPOMBINUICHHBIX U OBITOBBIX OTXOO0B.

Bbll’lyCKHuK Ha y&nyﬁnenuom YPO6HE nojiydium 603MONICHOCMb HAYUUMDbCA:

- C];)OpMy.J'IHpOBaTI) LEJIb UCCIICAOBAaHM, BBIABUTAaTh U ITPOBEPATH SKCIICPUMEHTAJIBHO TUIIOTE3bI O
XUMHYECKHX CBOMCTBaAX BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHH:A, UX CIIOCOOHOCTHU



BCTYHaTB B XUMHYCCKUC peaKLII/II/I, 0 xapaKTepe nu HpOILyKTaX pa3.HI/I‘-IHI:IX XUMHNYCCKUX
peaKIunii;

— CaMOCTOSITETILHO TUIAHUPOBATh W TMPOBOJAUTh XUMHUYECKHE SKCIEPUMEHTBHI C COOIOJICHUEM
paBm1 0€30MacHOi paboThI ¢ BelleCTBAMU U J1a00paTOPHBIM 000PYIOBAHUEM;

— UHTCPHPECTUPOBATh JaHHBIC O COCTaB€ MW CTPOCHHHU BCIICCTB, IIOJIYYCHHBIC C IIOMOIIBIO
COBPCMCHHBIX q)HSI/IKO-XI/IMI/I'-IGCKI/IX METOJ0B,

— OMHUCBIBATh COCTOSTHUE JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHUECKHX
MPEACTABICHUN O CTPOCHHHM aToMa JUIsi OOBSCHEHHUS PEe3YIbTaTOB CIIEKTPAIHHOTO aHaJIM3a
BEIIECTB;

— XapakTEPHU30BaATh POJIb A30TOCOAEPKAUIUX FETEPOLUKINYECKUX COCIUHEHUNA U HYKJIEMHOBBIX
KHCIIOT KaK BAXKHEUIITNX OMOJIOTUYECKH AKTHUBHBIX BEIECTB;

— OPOTHO3UPOBATHL BO3MOKHOCTb IIPOTCKAHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/If/'I,
JICKAIMX B OCHOBE NPUPOAHBIX U ITPOU3BOACTBCHHLIX ITPOLCCCOB.

COAEPKAHUE YYEBHOI'O ITIPEIMETA «XUMMUS»
YIJIYBJIEHHBIA YPOBEHD
10 KJ1ace
Opzanuyeckas xumus
Tema 1. [loBTOpeHHE OCHOBHBIX BONIPOCOB Kypca xumnu 9 Kjacca
IloBTOpEeHHEe OCHOBHBIX MOHATHH XMMHHM. BaxHeillmue kiacchl HEOPraHUYECKUX BEIIECTB
(OKCHBI, KUCTIOThI, OCHOBaHUs, COIM). OKUCIUTEIbHO- BOCCTAHOBUTENbHBIE peakuuu. Peakiuu
MOHHOTO 0OMeHa. ['eHeTnueckast CBsI3b MEXAY pa3IMuHbIMU KilaccaMu Heopranuueckux Tema 2.
Beenenue.
[Tpeamer opranndeckoit Xumun. OcOOEHHOCTH CTPOSHUS U CBOMCTB OPraHUYECKUX COCIUHEHHH.
3HaueHUe U POJIb OPraHNYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HaYK U B )KM3HH OOIIECTBA.
Kpamxkuii ouepx ucmopuu passumus opeanuyeckou xumuu. IIpeanoOCBUIKH CO3aHUS TEOPUU
CTPOEHHS: TEOpHs paJMKalOB U Teopus TUINOB, paboTel A. Kekyne, D. ®panknanna u A. M.
bytnepoBa, cbe3n Bpaueil um ecrectBoucnbiTarencii B r. Ilneliepe. OCHOBHBIE TIOJOKEHUS
TEOpUHU CTPOEHMS OpraHn4ecKux coennHeHuii A. M. byrieposa.
Ocnogbl cmpoenus u Mexanusmvl 00pazosanust cessel. XUMUYECKOEe CTPOSHUE U CBOICTBa
OpraHWYEeCKUX BelecTB. M3omepust Ha npuMepe H-OyTaHa U n300yTaHa. DIIEKTPOHHOE 00JIaKO U
opbuTab, uX GOPMBI: S- U p-. DIEKTPOHHBIE U AIEKTPOHHO-rpaduueckre GopMyIibl aTomMa
yriepoja B HOPMaJIbHOM U BO30Y)KJEHHOM COCTOSTHUX. KoBajeHTHas XUMHUUYECKasi CBsI3b U ee
pPa3HOBUAHOCTH: s- U p-. O6pazoBanue monekyn H2, C12, N2, HCI, H20, NH3, CH4, C2H4,
C2H2. Bogoponnas cBsizb. O6pazoBanne noHoB NH 4+ u H30+. CpaBHeHne oOMEHHOTO H
JIOHOPHO-aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBaJEHTHOM cBs3H. [lepBoe BameHTHOE
coCTOsIHNE — SP3-THOpUAM3aNUsI — Ha TpUMepe MOJIEKYJIbl METaHa U JPYTUX alkaHoB. Bropoe
BAJICHTHOE COCTOSIHUE — SP2-rHOpHIM3ais — Ha IpUMepe MOJIEKYIbl 3TujaeHa. Tperbe
BAJICHTHOE COCTOSIHUE — SP-TMOpUIM3alMs — Ha IpUMepe MOJIEKYJbl aneTuieHa. ['eomerpus
MOJIEKYJI 9THUX BELECTB M XapaKTEPUCTUKA BUJIOB KOBAJIEHTHOM! CBS3H B HUX.

Tema 3. CTpoeHHe U KJIacCH(PUKALNSA OPraHUYECKUX COeTHHEeHUI
Knaccudukanus oOpraHMYecKUX COEAMHEHUNW TIO CTPOCHHMIO  YIIIEPOJHOTO  CKejera:
AIMKJINYeCKue (aTKaHbl, aJKEHbI, aIKUHBI, aJKaJIUCHBI), KapOOIUKINIeCKHe (IUKIOATKAHBI 1



apeHsl) © rerepouukianueckue. Knaccudukanus opraHmdeckux —coeamHeHud mo 12
(YHKUMOHAJIBHBIM TPYIIAM: CHHUPTHI, (PEHOJBI, NPOCTble 3(PUPBI, ATBAETHIBI, KETOHBI,
KapOOHOBBIE KHCIOTHI, ClOXHble 3(upsl. TpuBnanbHble Ha3BaHus BeulecTB. HomeHkaTypa
paumonansHas u HWIOIMAK (IUPAC). Ilpuniunbel o0pa3oBaHHs Ha3BaHHH OPraHHYECKHX
coenuHenuii no HIOITAK: 3amemnienusi, poJOHAa4YaJbHOM  CTPYKTYpBl, CTaplIMHCTBA
XapakTepuctuieckux rpynn. CTpyKTypHas M30MEpHsS M €€ BHJIbL: U30MEPHUSA «YTJIEPOAHOIO
CKeJIeTay, U30MEpHsl MOJIOKEHUs (KpaTHOH CBSI3U M (DYHKIIMOHAJIIBHOW I'PYIIIBI), MEXKKIACCOBAsI
uzomepus. llpocTpaHcTBeHHass H30Mepuss M €€ BUJIbBl: T'€OMETpUUYECKas M ONTHYECKas.
buonorndeckoe 3HaueHue onTUYecKoM wu3zoMmepuu. OTpaxeHHe OCOOEHHOCTEH CTpOeHHs
MOJIEKYJI TEOMETPUUYECKHUX U ONTUYECKMX NU30MEPOB B UX HA3BAHMSIX.

Hemoncmpayuu. O6pa3ipl npeAcTaBUTeNed pa3IMYHbIX KJIACCOB OPraHUYECKUX COCAMHEHHH U
IIapOCTEPKHEBbIE MM O0bEMHBbIE MoJeaun uX Mousiekysl. Tabmuubl «Ha3Banue ankaHoB u
QIKWIBHBIX  3aMecTuTeNel» U «OCHOBHBIE  KJIACCBI ~ OPTaHUYECKUX  COCIUHEHUI.
[MapocTepkHEBbIE MOJEIN MOJIEKYJ OPTaHUYECKUX COEAMHEHUN pa3iIMuHBbIX KiaccoB. Monenu
MOJIEKYJI H30MEPOB Pa3HbIX BUJOB U30MEPHH.

Ipakxmuueckaa paboma Nel. VI3roToBieHue Mojeiell MOJEKYJ BEIIECTB — IPEICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX COEIMHEHUH.

Tema 4. YrieBogopoabl. XUMHYECKHE PeAKIIUN B OPraHUu4YecKOi XUMHHU

Ankanwl. Tlonstue o0 yrineBomopomax. Amnkanbl. ['omornorumueckuit psim v oOmas dopmyia
ankaHoB. CTpoeHHE MOJEKYJIbl METaHa W JIpYrux ankaHoB. M3omepus ankaHoB. Pusznueckue
CBOMCTBa aJKaHOB. AJIKaHbl B mpupoje. IIpoMblluieHHbIE CIMOCOOBI TOJNYYCHHS: KPEKHHT
ankaHoB, (pakuuoHHas mneperonka HedTu. JlaGopaTopHbie CIMOCOOBI MONTYYEHHUS ATKAHOB:
cunte3 Bropua, nexapbokcunmupoBaHue colieli KapOOHOBBIX KHCIOT, THUAPONHM3 KapOujaa
amomuHus. Peakuun 3amenieHus. ['OpeHre alKkaHOB B Pa3jIMYHBIX YCIOBHUSX. TepMHUUECKOe
pasznoxkeHue ankaHoB. M3omepuzanus ankaHoB. [IpuMeHeHue ankaHoB. MeXaHU3M peakuuu
pPaaMKaJIbHOTO 3aMElIeHUs], ero craauu. lIpakTuyeckoe MCHoOJIb30BaHME 3HAHUN O MEXaHHM3ME
(cBOOOTHOpAAMKATBHOM) peakluidi B TMpaBWIaX TEXHUKHU Oe30macHOCTH B OBITY M Ha
MpOU3BOICTBE. PereHne KoMOMHUPOBAHHBIX PACUETHBIX 3a/1a4.

Xumuueckue peaxkyuu 6 opzanuyveckou xumuu. lloHATHE O peakUUsAX 3aMEIICHUS.
l'anoreHnpoBaHue ajakaHOB W aApPEHOB, WLIEJIOYHOW THUIAPONM3 rajoreHaikaHoB. [lonstue o
peakuMsx mpucoenuHeHus. [uapupoBaHue, TUIPOTaJIOT€HUPOBAHUE, TAJIOT€HUPOBAHUE.
Peaknun nonuMepuszanuu W NOJUKOHAeHcauuu. [loHsTHe O peakuusx OTIIEIUICHUS
(9MTMMUHUPOBAHUSA ). HerunpupoBanue AJIKAHOB. Herunparanus CIIUPTOB.
JeruapoxsopupoBaHue Ha MNOpUMEpPE TaJlOreHaNKaHOB. [IOHATME O KpPEKWHIe ajakaHOB U
JIEMOIMMEPU3aALUU MOJIUMEPOB. Peakun M30MepHU3aliu. ['omonuTnueckuit u
TeTePOIMTUIYECCKUI pa3pblB KOBAJCHTHONH XUMUYECKOW CBS3H; 00pa30BaHHE KOBAICHTHOM CBSI3U
M0 JIOHOPHO-AKIENTOpHOMY MexaHu3My. [loHsatme o Hykimeobune ©  dIeKTpoduie.
Knaccudukanus peakiuii mo TUITY pearupyroinmx 4acTull (HyKIeo(UIbHbIE U JEKTPOYHUIBLHBIC)
YW TPUHLUINY HW3MEHEHUs COCTaBa MOJIEKyNbl. B3auMHoe BiMsHHME aTOMOB B MOJEKYylax
OpraHMYECKUX BellecTB. MHIYKTUBHBIM UM Me3oMepHBI 3¢dekTol. [IpaBuno MapkoBHUKOBA.
Pacuetnbie 3amaun. BeluncieHne BbIxoAa MPOAYKTA PEAKIHUH OT TEOPETHYECKHA BO3MOKHOTO.
KoMmOuHMpOBaHHBIE 3a7a4H.

Anxenwt. 'omonornueckuii psg u odmas Gpopmyna ankeHoB. CTpOSHHE MOJICKYJIbI ATHJICHA U
JIpyrux ainkeHoB. M3oMepusi aJKeHOB: CTPYKTypHass M IpocTpaHcTBeHHas. Homenknatypa u
¢dusznueckue cBoiicTBa ankeHOB. [lomydeHuWe OJTHUIEHOBBIX YIIIEBOJAOPOJOB U3 alKaHOB,
rajoreHaJIKaHoB, ciupToB. [lonsipu3anms P-cBA3M B MOJIEKYJIaX aJIKEHOB HA MPUMEPE MPOIEHA.



[Tonstue 00 wuHnyktuBHOM (+1) »ddexTe Ha mnpuUMepe MOJEKYNbl IporeHa. Peakiuu
NPUCOEANHEHNS (TaJIOTEHUPOBAHME, THAPOTaJIOreHUpPOBAHHUE, TUApATAlUs, TUIPUPOBAHHUE).
Peakuuu okucieHus: 1 noauMepu3aliy ankeHoB. [IpuMeHneHue ajaKkeHOB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakiuu IeKTPOPHILHOTO MPUCOeANHEHHS K akeHaMm. OKHUCIIEHHE aTKeHOB B
CMATKUX» U <OKECTKHX» YCIOBHUSX.

Ankunsl. I'omonoruueckuil psn ankuHoB. O6mas Gopmyna. CTpoeHre MOJEKYIbI alleTUIICHA U
Opyrux ankuHoB. M3omepust ankuHOB. HoOMeHKIaTypa aneTHJICEHOBBIX —YIJIEBOJIOPOJIOB.
[TomryueHue alKWMHOB: METAHOBBIM U KapOWAHBIN crocoObl. Du3HuecKue CBOICTBA ATKHHOB.
Peakuuu npucoenuHeHUs: raJlOr€HUPOBAaHME, TUAPOTAJIOTeHUPOBAHUE, THUIpaTanus (peaKuus
Kyuepoa), ruapupoBanue. Tpumepuszanus anerwieHa B 6en3oi. Oxucnenne ankuHoB. OcoObie
CBOIWCTBAa TEPMHUHAIBHBIX AJIKMHOB. llpumenenue ankuHoB. Ankamuenbl. OOmas ¢opmyna
ankaaueHoB. Crtpoenue Monekyn. M3zomepus u HOMEHKIaTypa aikaiueHoB. Dusznueckue
CBOlCTBa. B3amMHOe pacmnosiokeHHe P-CBA3EH B MOJIEKYJIaX QJIKaJUWECHOB: KyMYJIHPOBAHHOE,
COIIpsDKEHHOE, u30MMpoBaHHOe. OCOOCHHOCTH CTPOCHHS CONPSIKEHHBIX —alKaIMeHOB, HX
nojlyueHue. AHaNoruss B XUMHUYECKUX CBOICTBaxX alKeHOB M aykaaueHoB. [lonmumepusanus
ankajaueHoB. HarypanbHblii W CHHTETHYECKMH Kayuyyku. Bysnkanuzanus kayuyka. PesuHa.
Paborer C. B. JlebeneBa. OcoOeHHOCTH peakUMil MPUCOCAMHEHHUS K allKaJueHaM C
COIPSDKEHHBIMH P-CBSI3SIMH.

Huxnuueckue coedunenusn. lluxnoankanel. [omomormyeckuiét psn u  obOmas ¢opmyra
ukitoankanoB. Hanpsokenne nukina B C3H6, C4H8 nu C5H10, kondopmanun C6H12. Uzomepust
[UKII0ANTKaHOB (YTJIEPOJHOTO CKEJeTa, IIUC-, TpaHc-, MexkKiIaccoBas). [lomydenne u XxuMuyeckue
CBOICTBA LIMKJIOAJIKAHOB: TOPEHHE, PA3NOKEHHE, PATUKATILHOE 3aMEICHUE, N30MEPH3aIusl.
OcoOsle cBOICTBa HUKIIONPONAaHA, IIUKI00yTaHa.

Apenwl. benson kak mnpeacraButeib apeHoB. CTtpoeHue Monekyibl Oenzona. CompsikeHue
peBsizeit. M3omepust 1 HOMEHKJIATypa apeHoB, MX NoixydeHue. l'omonorn Oensona. BrnusHue
OOKOBOM 1LIeNU Ha 3JIEKTPOHHYIO IUNIOTHOCTh CONPSKEHHOTO p-00J1aka B MOJEKYJIax TOMOJIOIOB
OeH30/1a Ha TNpuMepe Toiayoja. XUMHUYECKHe CBoWcTBa OeH3oia. Peakuuu 3amemieHus c
ydacTueM OeH3o0Ja: TaJoreHHpOBaHUe, HUTPOBAHNE M ANKIINpoBaHue. [Ipumenenne OeH3ona u
€ro TOMOJIOTOB. PamukanpHOEe XIJIOpHUpOBaHHE O€H3071a. YCIOBHS TPOBENEHHUS PEaKIUU
paluKaibHOTO XJIOpUpoBaHUs OeH3osa. Karanutuueckoe rujpupoBaHue OeHzona. MexaHu3M
peaKIuii IEKTPOPMILHOTO 3aMEUICHHS: TaJOTCHUPOBAHMS W HUTPOBAaHUS OCEH3071a M €ro
romosioros. CpaBHEHUE pEeaKIIMOHHOM CIIOCOOHOCTH OEH30J1a U TOIY0JIa B peakLUAX 3aMeIICHHUS.
OpuenTHpytolee JeicTBEe METHIILHOW I'PYMIbl B peaKUUAX 3aMELIeHHs C y4aCcTHEM TOJyoJa.
OpuenTtantsl [ 1 Il poga B peakiusix 3amenieHus ¢ yyacTueM apeHoB. Peakiuu mo 60koBoil nenu
ANKUIOEH30JI0B.

Pacuemnvie 3a0ayu. 1. HaxoxxaeHue MoOIEKyIspHOH (GopMysIbl OpPraHUYECKOro
COeTMHEHMS TI0 Macce (00beMy) TPOYKTOB cropanus. 2. HaxoxaeHne MoNeKyIspHOil (hOpMYyITbI
BEIIIECTBA MO €r0 OTHOCUTEIbHON IUIOTHOCTH M MAacCOBOM J10Jie 3JIEMEHTOB B COEIMHEHMSX. 3.
KomOunupoBaHHbIe 3aa4u.

Hemoncmpayuu. Komnexuust «IIpupogHbsle MCTOYHHMKM YrieBoaopoJoB». CpaBHeHue
IpOIIECCOB TOpeHuss HedpTH M NpupoAHoro rasza. OOpazoBaHHe HEPTAHOM TUIEHKHM Ha
noBepxHocTH Boabl. KaTanutnueckuil kpekuHr napaduna. PactBopenue napaduna B 6eH3UHE U
UCTIApEHHE pAcCTBOPHUTENs] W3 cMecH. [lmaBineHne mapaduHa ¥ €ro OTHOIICHHE K
BO/ie(pacTBOpEeHHE, CpaBHEHHE IIJIOTHOCTEH, cMaunBaHue). Pa3znenenune cmecu OeH3uH + Boja ¢
MOMOIIBIO AETUTEIbHOI BOPOHKH.

[Tony4yeHue MeTaHa U3 aleraTa HaTpUs U TUAPOKCHIA HATpUsa. MOJETN MOJIEKYJT aIKaHOB
IapoCTepKHEBbIEe U 0ObeMHbIe. ['opeHre MeTaHa, mponaH OyTaHOBOW cMmecH, napaduHa B



yCIOBUAX M30BITKA M HENOCTaTKa KHciaopoja. B3pslB cMecu MeTana ¢ Bo3ayxoM. OTHOIIEHHE
MeTaHa, mpomaH OyTaHOBOW cMecHu, OcH3uWHA, mapaduHa K OpPOMHOM BOAE W PacTBOPY
nepMaHraHata Kaaus. B3pelB cMecu MeTaHa W XJIOpa, WHULUUPYEMBIH OCBEUICHHEM.
Boccranosnenue okcuna menu (I1) mapapunom.

[lapoctepkHeBbIe U OOBEMHBIE MOJICIM MOJIEKYJ CTPYKTYPHBIX M NPOCTPAHCTBEHHBIX
n30MepoB ankeHoB. OOBEMHBIE MOJETH MOJIEKYN ajkeHoB. [lomyueHue sTeHa W3 3TaHOJA.
ObeciBeunBanue 3TeHOM OpoMHOW Bozbl. ObecrBeuYMBaHUE ATEHOM pACTBOpa IepMaHraHaTa
kanusi. ['openue sreHa.

[Tonyuyenue aneruieHa u3 kapOuga kaiabiusa. Duznueckue CBOWCTBA. BzammonelicTBue
arieTuseHa ¢ OpoMHON Bonoi. B3auMoseiicTBue areTusieHa ¢ pacTBOPOM IEpMaHraHaTa Kayus.
['openue aneruiiena. BzanMoelicTBre arieTuiieHa ¢ pacCTBOPOM COJIM MEIH UITU cepedpa.
Monenu (mapoctepKHEeBble U OOBEMHBIE) MOJIEKYJ AalIKaJME€HOB C PA3JIMYHBIM B3aUMHBIM
pacnioioxeHueMm m-cBsized. [lemonmumepusanus kaydyka. Mogenu (mapocTep)KHEBblE U
00BbEMHBIE) MOJIEKYJ aJIKaJMEHOB C pa3JIMYHbIM B3aUMHBIM pACIOJIOKEHUEM T-CBSI3EH.
Koarymsiiust Mile4HOTO COKa KayqyKOHOCOB (MOJIOYasi, OJTyBaHYUKOB HJTH (PUKYCa).

[[TapocTepkHEBbIE  MOJENIM MOJIEKYJ LHKIOAJIKAHOB W  aikeHoB. OTHolIeHHE
LUKJIOT€KCaHa K pacTBOPY MepMaHraHara Kajaus 1 OpoMHOI BoJie.

lapocTepkHEBbIE 1 0OBEMHBIE MOJIEIN MOJIEKYT OEH30J1a U €ro ToMoJIoroB. Paznenenue
C TIOMOIIBIO JICTUTENHFHOM BOPOHKH cMecu OeH3oi + Boja. PacTBopenue B OeH30I1€ pa3IUYHBIX
OpPraHMYECKUX U HEOPraHMYECKHUX (HaIpUMep, Cepbl) BEIIECTB. DKCTparupoBaHUE Kpacuteiaeu u
JIpyrux BemecTB (Hampumep, uona) OEH30JI0M M3 BOIHBIX pacTBOpoB. ['openue OeH3oia.
OtHomenne OeH3ola K OpoMHOW BoAe U pacTBOpy ImepmanraHata kamus. [lomydenue
HUTpOOeH307a. OOecBEeUnBaHUE TOJYOJIOM IMOJIKHCICHHOTO PAacTBOpa MEepMaHTaHaTa Kalus U
OpOMHOM BOJIBI.

Ipaxmuuexas paboma Ne 2 «KauecTBEeHHBII aHAIN3 OPTaHUYECKUX COeNUHEHUI», No 3
«Yrnesogoponel. [Tomyuenune atunena»

Tema 5. [IpupoaHbIe HCTOYHUKH YIJ1€BO0OPOI0B.

Hedts u ee mnpombinuieHHas mnepepaboTrka. PpaknMOHHAs MEPEroHKa, TEPMHUUECKUH U
KAaTaJIUTUYECKUH KpeKuHI. [IpupoaHblii ra3, €ro cocraB M IPAKTHYECKOE HCIIOJIb30BAHHUE.
Kamennspiii yrosnb. KokcoBanume kameHHOro yris. IIpoucxoxzaeHue NpUPOIHBIX HCTOYHUKOB
yII€BOMOPOAOB.  PUGOpMUHI,  aJKWIMpOBaHHWE M apoMaTh3anus  He(TEenpoIyKTOB.
DKOJIOTMYeCKHe AaCHeKThl JOOBIYM, MepepabOoTKH M HCIOJIb30BAaHUS MOJE3HBIX HCKOMAeMBbIX.
Pacuernble 3amaun. HaxoxnaeHue MoseKymnsipHON (OpMyNbl OpraHMYECKOro COEAMHEHUS IO
Macce (00bemMy) MpOoAyKTOB cropanus. HaxoxxaeHne MonekysipHON (OpMyIIbl BEIIECTBA 1O €0
OTHOCHUTEJIbHOM TUIOTHOCTH U MAacCOBOH J0J1€ 3JIEMEHTOB B coeAMHeHUsX. KomMOMHMpOBaHHbBIE
3a/1a4H.

Jlemoncmpayuu.

Konnexuust «IIpupoaHble HCTOYHUKN YTIeBO10poA0B». CpaBHEHUE MPOLECCOB TOpeHUs HePTH
U npupoaHoro raza. O6pazoBaHue He(TIHON IUICHKH Ha MOBEPXHOCTU BoJbl. KaranuTuueckuit
KpekuHr napaduna. PacrBopenue napaduna B O€H3MHE U UCIIApEHHE PACTBOPUTENSI U3 CMECH.
[InaBnenne mapaduHa M €ro OTHOLIEHHME K BOJAE (pacTBOpEHHE, CpaBHEHHE IIJIOTHOCTEH,
cmauuBaHue). Pasnenenue cmecu O€H3MH—BOAA C TOMOUIbIO JICIUTENBHOM  BOPOHKH.
[Tony4yenue ¢enondopmanbIerugHOH CMOIBI U HojauMepa. Jlernmonnmepusanus MOJIUITHIICHA.
[Tonyuyenune stunena u3 3taHona. Kpekunr kepocuna. B3peiB rpemyudero raza. ['openue merana
WM TpOINaH-OyTaHOBOW cMecH (M3 Ta30BOM 3aXWTaIKW). B3pbIB cMecHm MeTaHa WIH
nponaHOyTaHOBOM CMECH ¢ KHUCIOPOI0M (BO3LYXOM).



Jlabopamopnvie onvimul. VI3roToBIeHHE MOJENEH aJKWHOB M MX U30MepoB. O3HAKOMIICHHE C
kotekimenn «Kayuyk u pesumHay. O3HakoMmiieHHEe ¢ (DU3WYECKUMH CBOMCTBAMHU OCH30I1a.
HzroroBieHre U MCHOIB30BaHUE IMpocTeiiiero npudopa s xpomarorpaduu. PacnosnaBanue
opranmveckux BemiecTB. OmnpeneneHHe KauyeCTBEHHOTO cocTaBa napaduHa wWin OeH307a.
[Tony4yenue anerunena u ero okucienue pactrsopom KMnO4 unu 6pomHo# Bogoi

Tema 6. Kucjiopoacoaep:xamue coenHeHH.

Cnupmeut. CoctaB 1 kiaccudukanus cnupto. M3omepusi ciupToB (IOJI0KEHNUE THIPOKCHITBHBIX
TPy, MEXKIAcCcoBasi, yIrIepoJHOro ckenera). du3nyeckre CBOWCTBA CIIUPTOB, UX IMOJTyYCHHE.
MexmMonekynsipHas BOIOpoAHAst CBs3b. (OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS MOJEKYI
CHUPTOB. XHUMHUYECKHE CBOMCTBA CIHUPTOB, OOYCJIOBIEHHBIE HaNWYHMEM B MOJIEKYJIax
THJIPOKCHIIBHBIX TPYHI: 00pa30BaHME AJIKOTOJIATOB, B3aUMOJICHCTBHE C TaJOr€HOBOIOPOAAMH,
MEXMOJICKYJIIipHasT U BHYTPUMOJICKYJISIpHAs JAeTuiparanusi, STepuHUKaIus, OKUCICHHE U
neruapupoBanue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas
peaxiysi Ha MHOTOATOMHBIE CITUPTHL. BakHeWIe mpeacTaBuTeNd coupToB. OU3HOIOTHYECKOEe
JIeiCTBUE METaHOJIa U ATaHOJa. AJIKOTOJIM3M, €ro mociencTBus. [Ipoduiaktuka ankoroiau3ma.
@enonwvl. Genon, ero pu3NYECKUe CBOWCTBA U MOITYYCHHE. XUMUYECKHE CBOMCTBA (peHOa KaK
byukus ero crtpoeHus. KucrnoTtHele cBoiicTBa. B3auMHoe BiIusHHME aTOMOB W TPyNI B
MOJIEKyJlaX OpraHMYeCKMX BemecTB Ha mnpuMmepe ¢enona. Ilomukonnaencamust ¢enoma ¢
dopmanpaerugom. KadecrBennas peaknus Ha (enon. [Ipumenenne denona. Knaccupukanus
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOWCTB BELIECTB, COAEPMKAIIUX TUIPOKCUIBHYIO TPYIIIY:
BOJIbI, OJTHOM MHOTOATOMHBIX CIIUPTOB, (heHosa. DIEKTPOPHILHOE 3aMelleHHe B OCH30JIbHOM
koubLie. [IpuMenenre mpou3BoIHBIX GeHoa.

Anvoezuovl u kKemouvl. CTpoeHHE MOJIEKYJT albJCTUIOB U KETOHOB, HX H30MEpUi U
HOMeHKIaTtypa. OCOOEHHOCTH CTpoeHus KapOOHMIBbHON rpynnbl. Du3nueckue CBOMCTBA
dopmanmpaeruna U ero roMosioroB. OTHENbHBIE TPEICTABUTEIN AIBJCTHAOB U KETOHOB.
XUMHUYECKHE CBOWCTBA albJETHIOB, OOYCIIOBIIEHHBIE HAJIMYMEM B MOJIEKyJe KapOOHWIBHOM
Tpynmnbsl aTOMOB (THAPUPOBAHME, OKHCIEHHE aMMHAYHBIMU pPAcTBOpaMH OKcuaa cepebpa u
ruapokcuaa meau (II)). KadectBenHble peakuuu Ha anbAeruabl. Peakuus NMOTUKOHACHCAIIUU
dbopmanbreruga ¢ ¢denonoM. OCOOEHHOCTH CTPOEHHUS W XHUMHYECKHUX CBOWCTB KETOHOB.
HyxneodunpHoe  mpucoenmuHeHne K  KapOOHWJIBHBIM  COeAMHEHUsM. [IpucoennHeHue
[IUAHOBOJI0pOJia U TUpocyIbhuTa HaTpus. CriocoObl monyueHusi. B3aumHoe BiIMsSHUE aTOMOB B
MoJieKynax. ['ajoreHupoBaHWE aNbJETHIOB M KETOHOB 0 MOHHOMY MEXaHHW3MYy Ha CBETY.
KadecTBeHHast peakiys Ha METHIIKETOHBI.

Kapéoonoswvie kucnomsl. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT M KapOOKCHIIBHOW TPYIIIHL.
Knaccudukanuss 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT. DU3MYECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT U UX 3aBUCUMOCTB OT CTpoeHus MosieKyl. CriocoObl nosyuenust. KapOoHOBbIE KUCIOTHI B
npupoje. buonornueckass ponb KapOOHOBBIX KucioT. OOImMe CBOMCTBa HEOPraHWYECKUX U
OpPraHWYeCKHUX KHUCIOT (B3aWMOJEHCTBHE C METallaMH, OKCHIaMH METalIOB, OCHOBAaHHSIMH,
coisiMM). BriusiHME YrieBOJOpPOJHOrO pajauKajga Ha CHIy KapOOHOBOW KHCHIOTHL. Peakums
STepU(HKAINY, YCIOBHUS €€ MpOBeIeHHs. XUMHUECKHE CBOICTBAa HeNpeaeiabHbIX KapOOHOBBIX
KHACJIOT, OOYCJOBJICHHbIE HAJIMYHEM P-CBSI3M B MOJIEKyJe. Peakmum 3IeKTpOQHIEHOTO
3aMEIIeHHs C yJaCTHEM OCH30MHOMN KHUCIIOTHI.

Cnoacnote I¢pupor. CtpoeHue cioxsbix 3gupoB. M3omepus ClaoX)HBIX PUPOB (YrIEPOIHOTO
ckenera M MexkinaccoBas). HomeHknarypa cloxHbIX d3¢gupoB. OOpaTUMOCTh peakIHuu
sTepuUKaKM, THAPOIU3 CIOXKHBIX d¢upoB. PaBHOBecume peakmuu dSTepuPUKAIN —
THIPOIH3a; GaKTOPHI, BIUSIONINE HA HETO. Pemenne pacyeTHBIX 3aad Ha ONpeIeIeHUue BBIX0a



IpOAYyKTa peakiuu (B %) OT TEOPETHUECKH BO3MOXKHOI'O, YCTaHOBJICHHE (POPMYIIBI U CTPOCHUS
BEIIeCTBa MO MPOJIYKTaM €ro Cropanus (Wiau ruaponusa). Kupwei. Kupbl Kak cioxHbIEe 3QUPHI
rynepuHa U KapOoHOBBIX kHcIOT. CoctaB M cTpoeHue kupoB. Homenkinatypa u
kiaccuukanus xupos. Macna. XXupsr B mpupose. buonornueckue ¢pynkuuum xupos. CBoiicTBa
kupoB. OMbIICHHE JKUPOB, TMoNydeHue MbiIa. OOBSICHEHHE MOIONIUX CBONCTB MbLIA.
I'uppupoBanue xunkux >kupoB. Maprapus. [Torstue o CMC. O0bsicHeHHe MOOIIMX CBOWCTB
Mbula 1 CMC (B cpaBHenun). PacuerHpie 3amaun. BeIUMCICHUS 1O TEPMOXHUMHUYCCKHUM
YpaBHEHUSM.

Jlemoncmpayuu.

Odusnyeckue CBOMCTBA 3TaHOJA, mpomaHoia-1 u OyraHona-1. Moaenu MoOJeKysl HM30MEpPOB C
monekysipaeiMu popmynamu C3H8O u C4H100. KonnuecTBeHHOE BBITECHEHHE BOJOPOJA U3
cnuprta HaTpueM. CpaBHEHUE peaKIfii TOPEHUs! STUIIOBOTO U MPOMUIIOBOrO cupToB. CpaBHEHUE
CKOPOCTEH B3aMMOJECHCTBUS HATpHsl C STAHOJOM, MPOMAHOJIOM-2, TiuiepuHoMm. [lomyuenue
npoctoro 3¢upa. [lomyduenne cinoxuaoro s¢upa. [lomyuenue 3teHa u3 stanona. PacteopuMocThb
¢deHona B Bojie Ipy OOBIYHOM W MOBBINICHHOW TeMIiieparype. BeitecHenne ¢eHona u3 Genomsra
HaTpus yroinbHo# 18 kucnotoit. Peakuus ¢denona ¢ xnopunom xenesa (III). Peakius denona c
dopmanbaeruaom. lllapocrepkHeBble MOJEIN MOJIEKYI allbJETHI0OB U U30MEPHBIX UM KETOHOB.
Oxucnenne OeH3anpaeruga Ha Bo3ayxe. Peakuusi «cepeOpsiHOTO 3epkanay. OKuCIeHHE
anpaerunoB rugpokcuaoM meau (I1). 3HaKOMCTBO ¢ (DU3HUYCCKHMMH CBONCTBAMH HEKOTOPBIX
KapOOHOBBIX KHUCJOT: MYpPaBbUHOW, YKCYCHOW, MPOMUOHOBOW, MAaCIsSHON, IIaBEIeBOH,
JUMOHHOMH, OJICMHOBOM, CTEapUHOBOM, OeH30HOW. Bo3ronka 0eH301HO# KUCIOTH. OTHOIICHUE
pa3IUYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHEHHE KHCIOTHOCTH CPEIbl BOJIHBIX PAaCTBOPOB
MYpaBbUHON M YKCYCHON KHCJIOT OJUHAKOBOW MoisipHOCTH. [lomydyeHue MpUSATHO MaxXHYILIEro
cnoxHoro 3¢upa. OTHOIIEHHE K OPOMHOI BOJIE M PAaCTBOPY NEpPMaHraHaTa Kalus MpeaebHON 1
HENpeeIbHON KapOOHOBBIX KHCIOT. MOJenu MOJIEKYJ CIOXHBIX 3()HPOB W U30MEPHBIX UM
KapOOHOBBIX KUCJIOT. OTHOIIEHUE CIUBOYHOTO, TIOJICOJTHEUHOTO M MAITMHHOTO Maciia K BOJHBIM
pacTBopaMm OpoMa U IiepMaHTraHaTa Kajusl.

Jlabopamopnvie onvimsi. PacTBopeHue TriuuepuHa B Boje. B3aumonelicTBue IUIMLIEpHHA C
Cu(OH)2. Pextudukamms cmecu Boma—oaTaHon (1—2 craauu). B3aumogeiictBue ¢enona ¢
pacTBopoM mIeio4yd. Pacmo3HaBaHWe pacTBOpPOB (¢eHonsATa HaTpus M KapOoHaTa HATpuUA
(6apboTaXx BBIIBIXAEMOTO BO3/yXa WJIM JEHCTBUE CHIIBHOW KUCIOTHI). B3aumonelicTBue ¢eHosna
¢ OpomHOIT Bomoil. Pacmo3HaBaHue BOJIHBIX pacTBOpPOB ¢eHoNa W TIIHIepUHA. 3HAKOMCTBO C
(bu3NYECKUMU CBOMCTBAMH OTAENBHBIX MPEICTAaBUTENEH albJAeTHAOB U KETOHOB: alleTalbAeruia,
aleToHa, BOJIHOTO pacTBopa ¢opmanbiaeruaa. OKuciaeHue 3TaHosia B 3TaHalb. Peakuus
«cepeOpsiHoro  3epkanayn. Oxucienue anpaerunoB ruapokcumom Meau (l). TMomydenue
beHonopopmanbIeruIHOro mnojaumepa. B3aumonelcTBue pacTBOpa YKCYCHOHW KHCIOTBI C
maraueMm (muHKoM), okcugom menu (I1), runpoxcumom sxenesa (l1), pactBopom kapOoHarta
HATpUs, PacTBOPOM cTeapara kamusi (Mbiia). O3HaKOMIIEHHE ¢ 00pasliaMu CIOXHBIX I(PHPOB.
OTHOMIEHNE CIOXHBIX ()UPOB K BOAC M OPraHUYECKUM BelIecTBaM (KpacuTessiM). BeiBegeHue
JKUPHOTO TSTHA ¢ TIOMOIMIBIO CIIOKHOTO 3dupa. PacTBOPUMOCTE KHPOB B BOJIE M OPraHUYECKUX
pacTBopuTelnax. Pacno3HaBaHue CIMBOYHOrO Maciia U MaprapuHa ¢ MOMOIIbIO MOJKUCIEHHOTO
temioro pacteopa KMnO4. [Tonyuenue mbuia. CpaBHEHHE MOIOIIMX CBOMCTB XO3SMCTBEHHOTO
Mbila 1 CMC B kecTkoW BoJie. DKCIEpUMEHTANbHbIE 3a7auyd. Pacrno3HaBaHue pacTBOPOB
areTata HaTpus, KapOoHaTa HATpus, CHIMKAaTa HATpUs W cTeapara HaTpus. Pacmo3HaBaHue
00pa3I110B CIMBOYHOTO Macia u Maprapusa. [lonydenrne kapOOHOBOM KHCIOTHI U3 MbLJa.
[ToryueHnue ykcycHOM KHCIOTHI U3 anerara HaTpus. IIpaktuueckas pabora Ne 4 «Crnuptsl u
dbenonb», No 5 «KapOoHOBBIE KUCTOTHI. AJIbIETHIBI.



Tema 7. YrieBoasnl.

Mono-, nu- u nonucaxapunel. IlpencraButenn kaxxaol rpynnel. buonorudeckas posib
yriaeBonoB. VX 3HayeHwe B KU3HU 4ejloBeka M oOuectBa. Monocaxapuodwsl. 1niokoza, ee
¢usnueckue cBoiictBa. CTpoeHHe MOJIEKYNbl. PaBHOBEeCHS B pacTBOpE IIIFOKO3bl. 3aBHCUMOCTh
XUMUYECKUX CBOMCTB IJIHOKO3bl OT CTPOCHMS MOJIEKYJIbl. B3aumoaeicTBue ¢ ruJpoKCUI0M MeIH
(I) mpu KOMHaTHOW TemIlepaType W HarpeBaHWH, STCPUPHUKALUS, PEAKIUs «CepeOPSHOTo
3epKaiay, TuApupoBanue. Peakun OpoXKeHus IIIFOKO3bI: CIIMPTOBOT0, MOJIOYHOKHUCIIOTO.
I'mroko3a B npupone. bruonornueckas ponb riaoko3bl. [I[puMeHeHne riroKko3bl Ha OCHOBE €€
cBOicTB. PpyKTO3a KaK U30Mep IIIH0K03bl. CpaBHEHHUE CTPOEHMSI MOJIEKYJ U XUMHUYECKHUX
CBOWCTB IUIIOKO3BI U (PppykTO3bl. DpyKTO3a B MpHpOIE U ee Ononoruyeckas poib. Jucaxapuosl.
Crpoenue nucaxapuaoB. BoccranaBnuBarolmiie UM HEBOCCTAHABIMBAIOLIME JIUCAXapHJIbI.
Caxaposa, 1aKT03a, MaJIbT03a, UX CTPOEHUE U OMoIorudeckas poiib. ['maponus nucaxapuiaos.
[TIpoMbIIIIEHHOE TTOJTYYEHHE caxapo3bl U3 NPUPOIHOTO Chipbs. Ioaucaxapudwsl. Kpaxman u
[EeJUTI0NI03a (CpaBHUTENIbHAS XapaKTEPUCTHKA: CTPOCHHE, CBOMCTBA, OMOJIOTUYECKAs POJIb).
®du3nuecKue CBOMCTBA MOJUCaXxapui0B. XUMHUUYECKUE CBOMCTBA MojucaxapuaoB. ['uaponus
nonucaxapunoB. KauectBeHHass peaknuss Ha kpaxman. llomucaxapunbl B mpuponae, uX
Oouonornyeckas poib. [Ipumenenue nomucaxapuaoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX.
BzaunmopeiicTBie 1eIUTI0I03bI C HEOPraHMYECKUMH U KapOOHOBBIMH KUCIOTaMH — 00pa3oBaHUE
CIOXHBIX 3(pupoB. PemieHne cMemanHbIX pacyE€THBIX 3a/1a4.

Hemoncmpayuu. OOpa3ubl YrieBOJAOB W H3JeNUid W3 HUX. B3aumoneicTBue caxaposbl C
ruapokcuaoM meau (II). Ilomyuyenue caxapara KaiabIUsl M BBIJECJIEHUE caxapo3bl U3 pacTBOpa
caxapata Kajblus. Peakuust «cepeOpsiHOro 3epkaia» JUls III0K03bl. B3anMopelicTBrue riItOKO3bI
¢ (QyKCHHCEpHUCTON KHUCIO0TOH. OTHOIIEHHE PAacTBOPOB caxapo3bl M MalbTO3bl (JIAKTO3BI) K
rugpokcuny wmemu (1) mpu  HarpeBanmu. O3HakoMileHHE C (H3UYSCKHMMH CBOHCTBAMH
LEeJUTI0N03bl M Kpaxmania. HaOyxanue unemmono3sl U kpaxmana B Bojae. [lomydyenue Hutpata
LEJUTIOIO3BL.

Jlabopamopnvie onvimuvl. O3HaKOMIIEHHE C (DU3MYECKMMM CBOWCTBAMM TIJIIOKO3bI (amTedHas
ynakoBka, Tabnetkun). Bzaumoneiicteue ¢ Cu(OH)2 npu pasnuuHoi Temmneparype. Kucnornbrit
TUAPOJIN3 caxapo3bl. 3HAKOMCTBO ¢ oOpasmamu mosincaxapuaoB. OOHapyXeHHE Kpaxmayia ¢
MIOMOIIBI0 KAaueCTBEHHON peakuuu B Meze, Xxjele, KieTuaTke, Oymare, kieicrepe, Horypre,
Maprapvte. 3HaKOMCTBO C KOJUIEKIIME BOJIOKOH. DKCIIEpUMEHTANIbHbIE 3a1au. PacniosHaBaHue
PacTBOPOB TJIIOKO3bI U INuiepuHa. OnpeneneHne Haauuus Kpaxmaia B MeJie, Xjede, MaprapuHe.
Ilpaxm. pa6. Ne 6 «Pemienue dKciL. 3a7a4 0 TeMe « Y TIIeBOABDY.

Tema 8. AzoTcoaep:kaniue coeJUHEHHUsI.

Amunwt. CoctaB u crpoeHue amuHoB. Knaccudukanus, u3omepuss 1 HOMEHKJIATypa aMHUHOB.
Amudarnueckue amuHbl. Anuaun. IlonydyeHue aMWHOB: aJKWIMPOBAaHUE aMMHUaKa,
BOCCTAHOBJICHHE HUTPOCOCAUHEHUN (peakiusi 3uHWHA). (DU3NYECKUE CBOWCTBA AaMHHOB.
XUMUYECKUE CBOKWCTBA aMUHOB: B3aUMOJIEVCTBUE C BOJOW M KUCIOTaMHU. | OMOJIOTHYECKUI Psifg
apOMaTUYECKUX aMUHOB. AJTKHJIMPOBAHUE U AlIUIMPOBAHUE aMUHOB. B3anMHOe BIUAHNE aTOMOB
B MOJIEKYyJlaX Ha MpHUMEpe aMMHuakKa, adudaTHYeCKUX M apoOMAaTHUYECKUX aMUHOB. [IpuMmeHeHmne
aMUHOB. Amunokucaomsl u 6enku. CoctaB M CTPOCHHE MOJEKYJIT aMHHOKHUCIOT. M3omepus
AMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIOT M €€ MPUYUHBI.
BzanmMopeiicTBiie aMHHOKHMCIIOT C OCHOBAaHMUSMHU. B3anMogeicTBe aMIHOKHCIIOT ¢ KHUCIOTaMH,
oOpa3oBaHue CIOXKHBIX 3¢pupoB. OOpazoBaHHE BHYTPUMOJIEKYISAPHBIX COJEH (OUMOISIPHOTO
noHa). Peakius noiauMkoHAeHCcAlluu aMUHOKUCIOT. CHUHTETUYECKHUE BOJIOKHA (KallpoH, YHAHT U



ap.). buonoruueckast poab aMuHOKUCHOT. [IpuMeHeHne aMuHOKUCIOT. benku Kak NMpupoaHbIe
ouononumepsl. [lentuanas rpymnma atoMoB B nentuaHas cBs3b. [lentunel. benku. [lepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTyphl OenkoB. XHMHYECKHE CBOIicTBa OEJIKOB: TOpEHHE,
JIeHaTypalus, THAPOIN3, KadeCTBEHHBIC (I[BETHBIC) peakiuy. buonornueckue GyHKIUN OEIKOB.
3naueHue OenkoB. UeTBepTHUHAs CTPYKTypa OCJIKOB KaK arperarus OSIKOBBIX U HEOSITKOBBIX
MoJiekyl. ['noGanbHas mpobiema OGelKOBOro rojiofiaHvs M NMyTu ee pemeHus. HykienHoBsie
KkucnoThl. OOl TIaH CTpoeHUs HYKJIeoTUAoB. lloHATHE O MUPUMUIUHOBBIX M IYPHUHOBBIX
ocHoBaHusAX. [lepBuuHas, BTOpuYHas U TpeTU4HAsL CTPYKTYphl Mosiekyibl JTHK. buosnornueckas
ponb JIHK u PHK. I'ennas naxenepus u 6umorexHoyiorus. TpaHcreHHble (DOPMBI JKUBOTHBIX U
pacTeHuil.

Lemoncmpayuu. @uzndeckue cBoMcTBa MeTwiamuHa. ['openue metwiamuHa. B3aumonenicreue
aHWJIMHA U METWJIaMUHa ¢ BOJOW M KucioTamu. OTHOmIEHHe OEH301a M aHWIMHA K OpOMHOMU
Bose. OkpammBaHue TKaHEH AaHWIMHOBBIMH KpacutensiMu. OOHapykeHHe (QYHKIMOHAIbHBIX
IpYII B MOJEKyJIaX aMUHOKHUCIOT. HeliTpanuzanusa mienoun aMUHOKHCIOTOW. HelTpanuzanus
KHUCIIOTHI aMHUHOKHCIOTOH. PactBopenue u ocaxnaenue OenkoB. [leHatypauust OenIKoB.
KauectBennsle peakiuu Ha 6enku. Monenu monexyisl JIHK u pasnnunbix BunoB monexkyn PHK.
OO0pa3ipl MPOAYKTOB MUTAHHUS W3 TPAHCTCHHBIX ()OPM PACTEHUH M JKUBOTHBIX; JIEKAPCTB U
MpenapaToB, U3TOTOBJICHHBIX C TOMOIIBIO T€HHOUW HHKEeHEepUH. JIJabopaTopHbIE OMBITHI.
N3roroBnenne Mmopeneld MOJEKYJT H30MEpPHBIX aMHHOB. M3rortoBiieHne mojeneil M30MEpHBIX
monekyn coctaBa C3H7NO2. PactBopenue OenkoB B Boje M MX Koaryisuus. OOHapykeHHe
Oenka B KypHHOM SIHIIE ¥ B MOJIOKE.

Ilpaxm. pa6. Ne T «Perl. 3KcI1. 3a/1a4 HA ONPEACIICHUE OPT.BEIICCTBY.

Tema 9. Buosioruyecku aKTUBHbIE COeITMHEHHUSI.

Bumamunuwi. Tlonstue o Buramunax. Mx knaccudukanus u o6o3nauenue. Hopmer morpebieHust
BUTaMHHOB. BopopactBopumbie (Ha nmpumepe ButamuHa C) U )XKHpOpAcTBOpUMEBIE (HA TIpUMEpe
ButaMiuHOB A u D) Buramuubl. I[loHsTHe 00 aBHTAaMHHO3aX, TUHEPH THIIOBUTAMHUHO3AX.
[Tpodunaktuka aBUTaMMHO30B. OTAENbHBIE PEACTABUTENN BOAOPACTBOPUMBIX BUTaMUHOB (C,
PP, rpynnst B) u xupopactBopumbix BuTaMuHOB (A, D, E), ux Ouonoruueckas poib.
®Depmenmut. IlonsTre 0 pepMeHTax Kak O OMOJOTMUECKUX KaTalu3aTopax OeNKOBOW MPUPOJIBI.
3HayeHne B OMOJNOTMHM M TpUMEHEHHE B MpoMbllnuieHHOCTH. Knaccudukanus ¢epmeHToB.
Oco0eHHOCTH CTPOCHUS U CBOMCTB (DEPMEHTOB: CENIEKTUBHOCTH U 3((HEKTUBHOCTH. 3aBUCUMOCTh
aKTUBHOCTH (epmeHTa OT Temreparypsl U pH cpeabl. OcOOEHHOCTH CTpPOEHHUS U CBOWCTB B
CPaBHEHMHM C HEOPraHWYeCKUMH Karanusatopamu. Iopmonsi. IloHATHE O TOpMOHaxX Kak
OMOJIOTUYECKH  aKTUBHBIX  BEIECTBAX,  BBINOJHSIOMIMX  SHIAOKPHUHHYIO  PEryJsLuio
KU3ZHEJEATENIbHOCTH opraHu3MoB. Kiaccudukanus TOpMOHOB: CTEpOUABI, IPOU3BOJHBIE
AMHHOKUCIIOT, MOJIMIENTUIHbIE U OEIKOBBIE TOPMOHBI. OT/AEIbHBIE MPEACTAaBUTEIN TOPMOHOB!
ACTPAAHNOJ, TECTOCTEPOH, WHCYJIWH, aapeHanuH. Jlexapcmea. IloHsATHE O JeKapcTBax Kak
XUMHOTEpANeBTUUECKUX Mpenaparax. [pymnmsl JekapcTB:  cyiabdaMuisl  (CTpenTouun),
AHTUOMOTHKY (NEHUIWUINH), acnupHH. be3zomacHble crnocoObl MPUMEHEHHMs, JIEKapCTBEHHbBIE
¢dopmbl. KpaTkue wucTtopuueckue CBEICHHMS O BO3HUKHOBEHMHM W Pa3BUTHH XUMHOTEpAIMU.
Mexanu3sm  JOEHCTBUSL  HEKOTOPBIX  JIEKAPCTBEHHBIX IPENaparoB, CTPOEHUE  MOJIEKYII,
IIPOrHO3MPOBAHUE CBOMCTB Ha OCHOBE aHAJM3a XMMHYECKOTO CTPOEHUs. AHTUOMOTHUKH, HX
KJacCU(pUKalusg MO CTPOCHHUIO, TUNY M CHeKkTpy jaeWctBusa. JlucOakrepuos. Hapkoruku,
HapKOMaHUA U ee TPOopHIaKTHKA.

Hemoncmpayuu. OOpa3upl  BUTaMUHHBIX —mpenaparoB. [lomuBuramunbl.  WmocTtpanuu
¢dororpaduil JKUBOTHBIX C PA3TUUYHBIMU (OpMaMU aBUTAMHUHO30B. CpaBHEHHE CKOPOCTH



paznoxxenuss H202 mon neiictBuem QepmenTta (kaTajasbl) M HEOPraHUYECKUX KaTaTU3aTOPOB
(KI, FeClI3, MnQ2). Ilmakar wim KoAOorpaMma C H300paKCHHEM CTPYKTYPHBIX (HOpMyIT
3CTPaaoia, TECTOCTEPOHA, ajJpeHannHa. B3aumopeicTBue aapeHanuHa ¢ pactBopom FeCl3.
benkoBas mpupona uHCynauHa (IBETHBIE peakuuu Ha Oenku). [lmakaTtel miam KOmZOrpamMMbl C
dbopMynaMu amua CyIb(QaHUIOBOW KUCIOTHI, TUTHAPOPOIUEBOM U JTOKHOU AUTUAPOPOIUEBOIMA
KHUCIIOT, OCH3WINEHUIIWIUTNHA, TETPALMKIINHA, IleOoTakcuMa, aClIUpPUHA.

Jlabopamopnvie onvimsi. OOHapyXeHHEe BUTaMMHA A B pacTtuteiabHoM Mmacie. OOHapykeHue
ButamuHa C B s0mouHoMm coke. OOHapyxenue ButamuHa D B KenTke KypuHOro sifma.
DepMEHTAaTUBHBIA TUAPOIU3 Kpaxmala I0J [IEeHCTBHEM amuiasbl. PasnokeHue nepokcuaa
BOJIOpPOJIa TOJ JEWCTBHMEM KaTanasbl. JlefcTBHE JeruaporeHa3bl Ha METUJICHOBBIA CHHHIA.
HcnpiTaHue pacTBOPUMOCTH a/Ipe€HAJIMHA B BOJE U COJISIHON KucioTe. OOHapyKeHue acliMprHa B
TOTOBOW JIeKapCTBEHHOU (opme (peakuuell THAPOIM3a WU I[BETHOW peakuueld ¢ cynbdarom
oeprILTus).

11 KJ1acc

Tema 1. Ctpoenue atoma. Ilepuogudecknii 3axon /1. U. Menaeseena.

AToM — cnoxxkHas dactuia. JlokasaTeinbCTBa CIOKHOCTH CTPOCHUSI aToMa: KaTOJIHbIE U
peHTreHoBckue sydd, (HoTodddexT, paanoakTUBHOCTb. OTKpBITHE JJIEKTPOHA, MPOTOHA H
HeriTpoHa. Monenu crpoeHust atoma (Tomcona, Pesepdopna, bopa). Makpomup U MHUKPOMHD.
KBanTOBO-MeXaHMUECKHE MPEICTABICHUSI O CTPOeHUH aToMma. COCTOSIHHE JIEKTPOHOB B aTOME.
Hyxnonsl: npotonsl u Hetponsl. Hyximael. M306apsl u u3otomnsl. KBaHTOBO-MexaHHUECKHE
IpeJCTaBlIeHusT O mpupoze dekTpoHa. [loHsTHE 00 3MEKTPOHHOW OpOUTANM W 3IEKTPOHHOM
obnake. KBanToBble uncia: riaaBHoe, opoUTanbHOE (TOOOYHOE), MATHUTHOE U CIIMHOBOE.
[IpaBuia 3amoMHEHUS SHEPreTUYECKHX YpPOBHEW U opOutaneid snexkTpoHamu. [IpuHimn
MUHHUMYMa 3Hepruu, 3anpet [laynu, npaBwio XyHpaa, npaBuiio KiedkoBCKOro. DIE€KTpOHHBIE
KOH(Urypaluu aToMoB U HOHOB. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHMSI aTOMOB XpOMa, MEJIH,
cepebpa u np. BajeHTHBIE BO3MOKHOCTH aTOMOB XMMHUYEC K U X 3 JI € M € H T 0 B. BaneHnTHbie
DIIEKTPOHBI. BalleHTHbIE BO3MOXHOCTH AaTOMOB XHWMHYECKUX JJIEMEHTOB, OOYCIOBICHHBIE
paznmuunbiMu  (pakTopamu. CpaBHEHHE TOHSTHH «BAJICHTHOCTBY» M «CTETECHb OKUCICHUS.
[Ipeanoceuiku otkpeiTust Ilepuoduueckozo 3axkona. OTkpeiTHE 3aKkoHA. [lepBas hopmynupoBka
Ilepuonnueckoro 3akoHa. Ctpykrypa Ilepmoanueckoil cuctembl 31e€MeHTOB. COBpPEMEHHBIE
MpEJCTaBICHUS] O XUMHUYECKOM djemeHTe. Bropas dopmynupoBka [lepuomnyeckoro 3akoHa.
Ilepuoanueckass cucreMa W CTpoeHHE aroMa. PU3MYECKH CMBICI MOPAIKOBOIO HOMEpa
AJIEMEHTAa, HOMEPOB Tpymnbl W nepuoaa. llepmoamueckoe M3MEHEHHE CBOWCTB AJIEMEHTOB:
paauyca aroma, SJIEKTPOOTPULATENbHOCTH. I[IpUYMHBI HW3MEHEHHUS METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB AJIEMEHTOB B TPYIIAaxX M MEpHOAaX, B TOM YHCIE W B OONBIINX U
cBepxOombpmux. OCOOEHHOCTH CTPOEHHUS AaTOMOB aKTHHOWJIOB W JIAHTAHOUAOB. TpeThs
dbopmynupoBka [lepuonnueckoro 3akona. 3Hauenne [lepuogmdeckoro 3akona u [lepuoaundeckoit
CUCTEMBbl  JJI1  pa3BUTUS HAYKM W  [OHUMAaHUs  XMMHYECKOM  KapTUHBI  MHpA.
Hemoncmpayuu.®@oroapdexr. Karonnble mayun (2IEKTPOHHO-TyuyeBble TPYOKH), MOJEIH
AIIEKTPOHHBIX 007akoB (opOutaneil) paznuuHolt Gopmbl. PaznuyHble BapHaHTBl TaOJHUILL
[Tepuoanueckoit cucreMbl xumuueckux snemeHToB J[. M. MennmeneeBa. OOpasibl MPOCTHIX
BEIIIECTB, OKCUIOB U THIPOKCHJIOB DJIEMEHTOB 3-T0 MEPHOJIa U JEMOHCTPAIIHS UX CBOWCTB.

Tema 2. CTpoenue BeecTBa. J{ucnepcHbie CMCTEMbI M PACTBOPBI
[TonsiTHe O XMMHUYECKOW CBSI3M Kak MpOIlEcCCe B3aMMOJEWUCTBUS aTOMOB C 00pa3oBaHUEM
MOJIEKYJI, HOHOB U pajuKaloB. Buovl xumuueckoii ceazu. AMOpQHbIE U KPUCTATIIMUECKHE



BemiecTBa. MoHHAsg XuMudecKas CBS3b. JIUIIOIBHEIE MOMEHT CBS3H. CBOMCTBA BEIIECTB C
WOHHOW KpHUCTAINIMYecKol pemeTko. KoBaneHTHass cBsizb. MeTON BaJEHTHBIX CBS3EH B
00pa30oBaHNM KOBAJIEHTHOH CBS3H. DJIEKTPOOTPULIATEIHHOCTh U PAa3HOBUIHOCTU KOBaJCHTHOMN
CBSI3M 10 ATOMY IMPHU3HAKY: MOJIApHAs U HemojspHas. CrocoObl MEepeKphIBAHUS SICKTPOHHBIX
opOuTanell W KiacCH(UKAIUs KOBAJICHTHBIX CBS3€H IO STOMY MPU3HAKY: S- U P-CBS3W.
KpaTHocTh KOBaJeHTHBIX CBsi3el M MX KiIacCUpUKaLUsi IO 3TOMY MPHU3HAKY: OJUHApHAasi,
IBOMHAasE ®W T. 1. MexaHu3Mbl O00pa30oBaHUsA KOBAJICHTHOW CBSI3M: OOMEHHBIA W
JIOHOpHOAKLENTOPHBIM.  OCHOBHBIE  CBOWCTBA  KOBAJEHTHOM  CBSA3U:  HACHIIIAEMOCTb,
HaIlPaBJICHHOCTb, JUIOJbHBIA MOMEHT. [loMApHOCTH CBSI3M U MOJSIPHOCTH MOJIEKYJIBI.
Kpucramnuueckoe cTpoeHHEe BEHIECTB C OSTUM THUIIOM CBSI3M, HMX (PU3MYECKHE CBOMCTBA.
Merannudeckast cBsi3b M €€ 0COOeHHOCTH. (DU3NYECKUE CBOMCTBA METAJUIOB Kak (DyHKIUS
METaJUIMYECKOW CBS3M M METAUIMYECKOM KPUCTAJUIMYECKOW peleTku. BomoponHas CBA3b H
MEXaHU3M ee 00pa3zoBaHus. MeXMOJEKyIspHas U BHYTPUMOJEKYJSpHas BOJAOPOIHBIC CBS3U.
®u3nuecKue CBOMCTBA BELIECTB C BOJOPOJHON CBA3bI0. bronornueckas posib BOJAOPOIHOMN CBA3U
B OpraHM3alMi  CTPYKTyp  OuomnonumepoB.  Ban-nep-BaanbcoBO — B3aMMOJEHCTBHE.
OpueHTalMoOHHOE, WHIYKIIMOHHOE W JHCIEPCUOHHOE B3aUMOJCHCTBUE MEXKIY MOJICKYJIAMH.
VYCIOBHOCTh pa3zienieHus BEIIECTB MO TUIIAM CBS3M, €IMHAs NPUPOAA XHUMHUUYECKOWU CBSI3H.
['uOpunuzanus opburtaneit u reomerpus Moiekyn. Teopus ruOpuIM3alUd U OTTAJIKUBAHUS
BaJICHTHBIX map. TUIbl THOPUAN3ALUN SJIEKTPOHHBIX OpOUTaNel U TeOMETPUSI OPTraHUYECKUX U
HEOPraHUYECKUX MOJIEKYII.

[IpenamnocelIKu  CO3TaHUS ~ MeOpUU  CHPOCHUA  XUMUYECKUX  COeOuHeHuil.  paboThl
npenmectBeHHUKoB A. M. bytneposa (K. b. roma, ®@. Benep, L. @. XKepap, @. A. Kekyne),
cbe3n ecrectBoucnbiTaTenied B r. lllneitepe. JluunoctHble kauectBa A. M. bBytneposa.
OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHUSI OpPraHWYECKUX COCAMHEHUN W
COBPEMEHHOI Teopuu cTpoeHus. M3omepuss B OpraHuyeckOd W HEOPraHMYECKOW XHUMHH.
B3auMHOe BIMsSHHE aTOMOB B MOJIEKYJIAaX OPraHUYECKMX M HEOPraHWYECKHX BEILECTB.
OcCHOBHBIE HAMPABJICHUS] PA3BUTHUSI TEOPUU CTPOCHUSI OPTaHUUYECKUX COCIUHEHUM (3aBUCUMOCTh
CBOMCTB BEIIECTB HE TOJIBKO OT XUMHUUYECKOTO, HO U OT MX AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
cTpoeHus). MHAYKIIMOHHBIN U Me30MepHBI 3P dekTsl. CTepeoperyasipHOCTh. JluanekTuyeckue
ocHOBbI obmutHOCTH [lepuoanueckoro 3akona JI. M. MenneneeBa u teopun ctpoeHus A. M.
BbytnepoBa B craHoBieHuM (pabOTHl MPEAIIECTBEHHUKOB, HAKOIUJICHHE (DAKTOB, ydacThe B
Che3[axX, PYCCKUH MEHTAIMTET), Mpeacka3zaHuu (HOBble siemeHTHl — Ga, Se, Ge u HOBbIE
BEIIECTBA — M30MEPbI) U Pa3BUTUU (TpU GOPMYITUPOBKH).

Jemoncmpayuu.Monen KpUCTAJUTMYECKUX PEIIETOK BEIIECTB C PA3JIUYHBIM THIIOM CBS3EH.
Mogenu MONEKyd pa3jduyHOM TeoOMETpHU. Monenn KpHUCTAaUIMYECKHX PEMIETOK anMmasza |
rpadura. Momenu MOIEKyll H30MEPOB CTPYKTYPHOH U MPOCTPAHCTBEHHON m3oMepuu. Mopaenu
KPUCTAJUTMYECKUX PEIIeTOK MeTauioB. Mojenn W3 BO3AYIIHBIX IIapOB, OTpakarollue
MPOCTPAHCTBEHHOE pAaCIoONoXeHne SP3 -, SP2-, SP-THOPUIHBIX OpOUTAled B MOJIEKYJIax
OpPTraHUYECKUX U HEOPTraHMYECKUX BELIECTB.

Honumepwvr opzanuueckue u neopeanuyeckue. Ilomumepsl. OCHOBHbIE TOHSTUS XUMHUU
BBICOKOMOJICKYJISIDHBIX ~ COCIUHEHHH:  «MOHOMEDPY»,  «IOJIHMEDP»,  «MaKPOMOJEKYIa,
«CTPYKTYPHOE 3BEHO», «CTEMEHb TMOJUMEpU3alNN», «MOJEKyIspHas wMaccay. CrocoObl
MOJIY4EHUS TOJIMMEPOB: PEaKUU MOJUMEPU3ALNH U TOJMKOHIeHcauuu. CTpoeHue MoJIuMeEPOB:
reoMeTpuyecKas dbopma MaKpOMOJIEKYII, KPUCTAJUTMYHOCTh u aMop(HOCTb,
crepeoperyisapHocTb. [lomuMepsl opranudeckue m Heopranuueckue. Kayayku. [lmactmaccsr.
Bonokna. buomonumepsl: Oenku W HYKIEWHOBBIE KHUCIOTHL. Heopranudeckue mNOTUMEPHI
ATOMHOTO CTpOEHHUsl (AJUIOTPONHBIE MOAUGUKAIMK YTIAEpoAa, KPUCTAIUTMUECKUNW KPEMHHIA,



CEJIEH U TEJUTyp LENOYEYHOI'O CTPOECHMSI, TUOKCHL KPEMHUS U Jp.) U MOJIEKYJIIPHOTO CTPOEHUs
(cepa macTuveckas u ap.).

Hemoncmpayuu. Konnexkuus ruractMace M BOJOKOH. OOpasubl HEOPraHWYECKHX IOJIMMEPOB:
cepnl IIacTU4YecKoH, dochopa KpacHoro, kBapua u ap. Mogenu moisekyn OenkoB u JIHK.
Hucnepcnovte cucmemot. Yucmore seutecmea u cmecu. Kiaccupuxanus XMMUYECKUX BEILECTB
no yncrore. CocraB cmeceit. PactBopsl. PactBopumocTs BeniectB. Knaccudukanus pacTBopoB B
3aBUCUMOCTH OT COCTOSIHUSI PaCTBOPEHHOI'O BELIECTBA (MOJEKYJSPHBIE, MOJEKYISPHO-UOHHBIE,
HOHHBIE). Tumbsl pPacTBOPOB IO COAEPIKAHUIO PACTBOPEHHOro BemllecTBa. KoHIEHTpauus
pactBopoB. Ilonarue «aucnepcHas cuctema». Kraccudukanus AMCIEPCHBIX CHUCTEM B
3aBHCUMOCTH OT arperaTHOro COCTOSIHUS JAUCIEPCUOHHOW CpeIbl M JUCTIEPCHOH (asbl, a Tarkke
1o pasmepy ydacTtull. ['pyboaucnepcHble CUCTEMBbI: 3MYJIbCUM U CyclleH3UU. TOHKOAUCIEpCHBIE
KOJIJIOUHBIE CUCTEMBI: 3011 U reiu. Dpdext Tunpana. Koarynsanus B KOJUIOMIHBIX pacTBOpax.
Cunepesuc B remsix. Pacuernesie 3amaun. Pacuersl mo xumuueckuMm ¢opmynaMm. Pacuertsl,
CBA3aHHbIE C TIOHATHUAMU «MaccoBas J0JI1» M «0O0beMHas J0Js» KOMIOHEHTOB CMECH.
Beruucnenue MoJsipHOM KOHIIEHTpALUU PacTBOPOB.

Hemoncmpayuu. OO0pa3upl pa3InyHBIX CUCTEM C kuakod cpenoil. Koarymsuus. Cunepesuc.
Db dexr Tunnpas.

Jlabopamopnvie  onbimul. 3HAKOMCTBO C KOJUIGKIMSMM IHIIEBBIX, MEAMLUHCKUX H
Oouonornueckux reneit u 3oneit. [lonyueHue koiutommHOro pactBopa xiopuaa sxeneza ().
Ipaxmuy. Paboma Ne 1. TlonydeHue ra3oB ¥ H3y4eHHE UX CBOMCTB.

Tema 3. XumMuvecKkne peakium.

Knaccugukanus XuMHUECKUX PeakIuii B OPraHMYECKOW U HeopraHndeckor xumun. [loHsTHe o
XUMHYECKON pEeaklMy, OTIMYUE €€ OT ANEpPHOM peakuuu. PacuieruieHue saep, TepMOsIEpHbIT
CHUHTE3, sAJCepHbIH OOMEeH. AJUIOTPONHBIE U MOJUMOpP(HBIE NPEBPALICHUS BELIECTB.
Knaccudukanus peakuuii B HEOPraHMYECKOM XHMHHM IO YHCIYy M COCTaBy pearupyromimx
BEIIECTB (pa3joXeHHs, COEJUHEHHUs, 3aMelleHus, obmeHa). Kiaccuukanms XuMHUECKUX
peakuuii B OpraHMu4ecKord XUMHUH (IIPUCOETUHEHHUS, 3aMEIEeHUs, OTIEIUICHH, U30MEepU3allim).
Knaccudpukanus peakiuii mno rtemnoBoMy 3ddexty, mo (a3oBoMy cOCTaBy, IO Y4YacCTHIO
karanu3atopa. OOparumble M HeEOOpaTUMBbIE peakUuuu. THIIBI peareHToB MU IOHATHE O
MEXaHU3Max XUMHYECKHUX peakuuit (MoHHOM " CBOOOTHOPAIUKATIBHOM).
OKUCIUTEIBHOBOCCTAHOBUTEbHBIE PEAKLUU U PEAKLIMU, UAyIMe 0e3 HM3MEHEHMs CTereHen
OKHCIICHUS JJIEMEHTOB. MEXMONEKYIsIpHbIE W  BHYTPUMOJIEKYJISIPHBIE  OKHMCIIATEIBHO-
BOCCTAHOBUTEJIbHBIE peakuuu. Peaknuu JuCHpONOpPLUOHMPOBAaHUA. METOApl COCTaBIICHUS
OKHCITUTEIbHOBOCCTAHOBUTENIBHBIX ~ PEaKIUil: MeTOJ] 3JEeKTPOHHOro OajllaHca U METOJ
noJiypeakuui (MeTo ] 3JeKTPOHHO-UOHHOTO OaaHca).

OcHo6Hble NOHAMUA XUMUYECKOU MEPMOOUHAMUKU U XUMUYeCKou Kunemuku.. IlepBoe
Hayasno TepMoArHaMuKku. TernoBoii a¢ ekt Xxumuueckoi peakuuu. 3akoH ['ecca u ciencTBus U3
Hero. Temuora (3HTanbnus) oOpa3oBaHUs BelIeCTBa. TepMoxXuMuueckue pacyersl. [loHsTne
sHTporuu. Brtopoe Havamo TtepMmommHamuku. CBoOomnas »Heprus [ub60ca. Pacuerst
CaMONIPOU3BOJIBHOTO MPOTEKAaHUs XMMHYECKOM peakuuu. lIpenmMer XMMUYECKONM KHUHETHKH.
[TonsiTE CKOPOCTHM XMMHYECKOW peakiuu. KuHeTnueckoe ypaBHEHHE pEaKIMM U KOHCTAHTa
CKOPOCTH XUMHUYECKOM peakuuu. PakTopsl, BIHSIONME HA CKOPOCTh XMMHYECKOW pEaKIHH
(mpupoga  pearupymloIIMX  BEHIECTB,  KOHLEHTpalus,  TeMIeparypa,  IOBEPXHOCTh
CONPUKOCHOBEHMsI BellecTB). [loHsaTHe o0 kaTanmu3aropax W KaTauu3e. ['OMOreHHBIM U
reTeporeHHelil katanus. @epMeHTsl. PEpMEHTATUBHBIN KaTaJlu3 U €ro MexaHu3M. [IpoMoTOpBI.
Karanutnueckue siapl. UTaTHOUTOpHI. MeXxaHu3M JeHCTBUS KaTaTu3aTOPOB.



Xumuueckoe pasnogecue. OOpaTUMble XUMHUYECKUE pEaKIUy, U3MeHeHHe sHepruu ['nbbca B
o0paTUMOM TmpoIecce. XUMHYECKOE PaBHOBECHE M €ro JUHAMHUUYECKHi Xxapakrtep. KoHcranTa
xumuyeckoro pasHoBecus. [lpunnun Jle Ilatense. CmelieHne XMMHYECKOTO pPaBHOBECHS.
ONEKTPOIUTHUECKAs AUCCOLMALMS. OJIEKTPOIUTHl U HEDJIEKTPOJIUTHL. JIEKTPOJIUTHUYECKAs
JUCCOLMAIMs, MEXaHU3M JIMCCOLIMALIMY BEIIECTB C Pa3jIMUHBIMM BUJaMH cBsi3u. CWIbHBIE U
cnalpie 27eKTpoiuThl. CTeneHb AUCCOIMALMM U €€ 3aBUCHMOCTbh OT Pa3IMYHBIX (haKTOPOB.
Koncranra puccommanuu. IlpousBenenue pacrBopuMoctu. MoHHOE mpou3BeNEeHHE BOJBI.
[Tonsitue pH. Bomopomuswiii mokaszarens. ['mapomm3. ['maponn3 kak OOMEHHBINM Iporiecc.
OOpatuMblif 1 HEOOPATUMBIN TUAPOJIN3 OPTaHUYECKUX U HEOPraHWYecKuX BemiecTB. ['uapomnu3
coneil. 'mpponus opraHnyecKkux COEIUHEHUH KaKk XUMHYeCKass OCHOBa OOMEHa BEIECTB.
I'mapomnz AT® kak OCHOBa HSHEPreTM4YecKoro oOMeHa B KHBBIX oOpraHusmax. [uaponns
OpPraHMYECKUX COEAMHEHUU B MPOMBILUIEHHOCTH (OMBUIEHHE >KUPOB, MOJIyY€HUE THIPOIUZHOTO
cnupTta ¥ T. A.). YCWIEHHE U MOJAaBIIEHHE OOpaTUMOro THUAPOIHM3a. 3HAUYEHHWE THUIPOJH3a B
MPOMBINIJICHHOCTH U B ObITy. PacueTHble 3aiaun. PacyeTsl Mo TEpPMOXUMHUYECKUM ypaBHEHUSIM.
Brraucnenue temioBoro 3gp@exra peakuuu 1o TerioTe 00pa3oBaHMs PearupyonIinX BEIECTB U
npoaykTtoB peakuuu. Onpenenenue pH pactBopa 3agaHHONW MOJSIpHOM KOHLEHTpauuu. Pacuer
CpelHEeM CKOpPOCTH pEaKLHUH [0 KOHLEHTPALMSIM pearupyrolux BeUlecTB. BpruncineHus c
MCIIOJIb30BAaHUEM TOHATHUS «TeMIIePATYPHBINA KOAPPUIIUEHT CKOPOCTH PEAKIIHI.
Jemoncmpayuu. AnNOTpomHBIE TIpeBpamieHuss cepbl U ¢ocdopa. Peaknuu, wugynme c
oOpa3oBaHueM Ta3a, ocaaka Wik BoJbl. OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIE pEAKINH B
HEOPraHMYECKON XMMUU (B3aUMOJICHCTBUE IIMHKA C PACTBOPAMH COJITHOM KUCIOTHI U CyibdaTa
meau (I1)). OxucauTenbHO-BOCCTAHOBUTENBHBIE PEAKIMU B OPraHUYECKOW XUMHUHU (OKHCIICHUE
aNpJeTuaa B KapOOHOBYIO KHCJIOTY — pEaKIHUs «CepeOpsHOro 3epKajay WIA PEeakius C
rugpokcuiaoM Meau (1), okucieHwe oSTaHONa HAa MEIHOM Karaiuszarope). M3ydenue
3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakUWu OT KOHLEHTPALMKU BELIECTB, TEMIIEpaTyphbl
(B3aumojielicTBUE THOCYJIb(aTa HATPUS C CEPHOU KHCIIOTOM), TOBEPXHOCTH COMPUKOCHOBEHHMSI
BEIIECTB (B3aUMOJIEMCTBUE COJSHOW KHMCIOTHl C IpaHyJdaMH M TOPOIIKAMHU AIIOMHUHUS WIH
nuHKa). [IpoBeneHne KaTaaUTHYECKHUX PEAaKIMH DPA3IokKEHHs MEPOKCHAA BOAOPOJA, FOPEHUs
caxapa, B3anMOJEHCTBUA Moj1a U amomMuHusa. Koppo3us xesne3a B BOZHOU cpelie ¢ YPOTPOITMHOM
u 6e3 Hero. CpaBHEHHE JIEKTPOIPOBOTHOCTH PACTBOPOB AIEKTPOIUTOB. CMEIIeHHE PAaBHOBECHS
JUCCOIMALMU CTa0bIX KUCIOT. MHIMKaTopel M M3MEHEHHWE HX OKPacKW B Pa3HBIX Cpeiax.
HoHHBIE peakuuu U yCIOBUS UX MpoTekaHus. ['maponu3 kapOoHAToB, Cylb(})aTOB U CHIMKATOB
IIEJIOYHBIX MeTaoB, HUTpata cBuHUA (II) wnm nunka, xmopuaa ammoHus. CepHOKHUCIBIN U
(bepMEeHTaTUBHBIN TUAPOIIN3 YTIIEBOIOB.

Jlabopamopuvie onvimwi. Paznoxkenue nepokcuaa Bojaopona ¢ nomoiibio okcuaa menu (1) u
Karanaspl. 3HakoMcTBO ¢ Kosekuumedn CMC, comepkammx 5SH3UMBL Peakumu, nuaymmue c
o0pa3oBaHUEM OCaJlKa, Ta3a WK BOJBI JUISI OPraHWYECKHX M HEOPraHWYECKUX DIICKTPOJIUTOB.
Paznuunple cinydam rugponmsa cojed. VccnemoBaHuwe cpeipl  pacTBOPOB € MOMOIUIBEO
uHaukatopHord Oymaru. [Ipaktmueckass pabora Ne 2. CkopocTh XHMHYECKHX PEAKITHH.
Xumnueckoe paBHoBecue. [Ipaktuyeckas pabota Ne 3. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 110
teme «[ 'uaponus».

Tema 4. BemecTBa ¥ X cBOlicTBA.
Knaccudukanmsi Heopranmueckux BemecTB. IIpocTeie ©  CIOXKHBIE — BENIECTBA.
brnaropoausie ra3el. OKcUabI, UX KiIaccUpUKALUS, Ipyrue OMHAPHBIE COSTUHEHUS (TalOTeHHIbI,



cynbbuabl, kKapouabl). ['uapokcuap! (OCHOBaHUS, KHCIOPOICOACPKAIIUE KUCTOTHI, aM(pOTEpHbBIE
ruapokcuabl). Kucnotel, ux kinaccudukanusa. OcHoBaHus, ux kinaccudukanus. Coiau cpegHue,
KHCJIbIE, OCHOBHBIE, IBOWHBIE, CMEIIAHHBIE.

[lonsiTHe © KOMIUIEKCHBIX coenuHeHusx. KowmmiekcooOpa3oBarenb,  JIMTaHbl,
BHYTpEHHsIE © BHemHsss cdepa. KoopauHalmoHHOE YHCIO KOMIUIEKCOOOpA30BaTEIs.
Juccounanus KOMIUIEKCHBIX coeqnHeHUN. [IpuMenenue, poiib B IpUpoIe.

Knaccudukanus opraHMyecKux BeELIECTB. YTIIEBOAOPOIAbl M Kiaccu(UKalMs BELIECTB B
3aBUCHUMOCTH OT CTPOSHUS YTIEPOAHOU menu (anupaTHIecKue U MUKINIECKIE) U OT KPAaTHOCTH
CBs3el (mpeaenbHbIE U HenpeaenbHble). ['omonoruyeckuil psa. [IpousBoaHble yriaeBog0pOAOB:
raJIoreHajJKaHbl, CIIUPTHI, (DEHOJNBI, aNbJErH/ibl U KETOHBI, KAPOOHOBBIE KUCJIOTHI, MPOCTHIE U
CJIOKHBIC YPUPHI, HUTPOCOCTUHEHUS, AMHUHBI, AMUHOKHCIIOTHI.

Meraubl. [lonoxenune mertamioB B nepuoandeckod cucreme .M. MenzaeneeBa u
cTpoeHHe ux aTomoB. [IpocThie BelecTBa — MeETaIbl: CTPOEHUE KPUCTAJUIOB U METAJIIMYECKast
XUMHUYECKasi CBs3b. Asutotpornusi. OOmme (u3nueckne CBOMCTBA METAJLIOB. Psii cTaHIapTHBIX
AJNIEKTPOJIHBIX MOTeHIMaNoB. OOIIMEe XMMHYECKHE CBOMCTBA METANIOB (BOCCTAHOBUTEIHHBIC
CBOICTBa): B3aMMOJEHCTBHE C HeMeTalaMHu (KHCIOpPOJIOM, TalloreéHaMH, CEepoi, a30ToM,
BOJIOPOJIOM), C BOJOH, KHCIOTaMHU M COJSIMH B PacTBOpax, OPraHUYECKHUMH COCIUHEHHSIMHU
(criupramu, TajoreHajkaHaMu, ()EHOJIOM, KHCIOTaMH), CO IIEIOYaMH. 3HAaueHHE METasIOB B
MIPUPOJIE U B )KU3HU OPraHU3MOB.

Koppo3uss meramnoB. [loHATHE «KOpPpO3Us METANIOB». XHUMHUYECKas KOPpPO3Hsl.
DnekTpoxumudeckas Kopposusi. CriocoObl 3alUThl METAJUIOB OT KOPPO3UH.

O61ue criocoObl Moay4YeHus: MeTauioB. MeTaisl B pupoae. MeTamnyprus u ee BUAbL:
MUPO-, TUAPO- U DBIEKTPOMETALTYprus. ODJIEKTPOJU3 PACIUIaBOB U PACTBOPOB COEIMHEHUI
METaJIOB U €ro MPaKTUYECKOE 3HAUCHHE.

[lepexonubie metamnsl. JKenezo. Menp, cepebpo; HHUHK, PTYTh; XpOM, MapraHell
(HaxoXJAeHUE B TMPHUPOJIC; TOJYYCHHE U MPUMEHEHHE MPOCTHIX BEIIECTB; CBOWCTBA MPOCTHIX
BEII[ECTB; BAXKHEUIIINE COSTUHEHNS).

Hemeramnsl. Tlonoxenne nHemeramnoB B nepuomuueckoi cucreme .M. Menneneesa,
CTPOCHHE HX aTOMOB. DJIEKTPOOTPULIATENbHOCTh. MIHEpTHBIE ra3bl. J[BOMCTBEHHOE IOJOKEHHE
BOJZIOpO/Ia B TepHOaUUYecKor cucteMe. Hemeramisl — mpocThie BemecTBa. X aromMHoe u
MOJIEKYJIIPHOE CTpPOEHHE. AJUNIOTPONUS U €€ NPUYMHBI. XUMHYECKHE CBOMCTBA HEMETALIOB.
OkucnuTeNnbHBIE  CBOMCTBA:  B3aUMOJCHCTBME €  METallaMHM,  BOJOPOJOM,  MEHEe
ANEKTPOOTPHULATENHbHBIMU HEMETaJlJIaMH, HEKOTOPBIMU CIIOKHBIMHU BEILIECTBAMM.
BoccranoBuTenbHbIe CBOMCTBA HEMETAIOB B PEAKIUIX CO (PTOPOM, KHUCIOPOJIOM, CIOKHBIMH
BEIIECTBAMH-OKUCIUTENSAMHU (230THOM M CepHOM KHcIoTaMu M 1p.). BomopoaHbie coennHeHus
HeMeTasuioB. [lomydyeHne ux cHHTE30M UM KOCBEHHO. CTpO€HHE MOJIEKYN M KPUCTAJIOB ITHX
coenuaenuii. dusmyeckue cpoiicTBa. OTHOIIEeHHE K Bojac. M3MeHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB B I€pUOaX U Tpymmax.

Heconeo6pa3ytomue u coneodpaszyrommne OKCHIbI.

Kucnopoaneie kucnotsl. Mi3MeHeHre KUCTOTHBIX CBOMCTB BBICIIUX OKCHUIOB U THJIPOKCUIOB
HEMETAaJUIOB B MEPUOaX U IPYIax. 3aBUCUMOCTh CBOMCTB KUCIIOT OT CTEMEHN OKUCIICHUS
HEMeTasa.

KucnoTtel oprannueckue W Heopranudeckwe. KHUCIOTBI B CBET€ MNPOTOJIUTHYECKON
teopun. ComNpspDKEHHBIE KHCJIOTHO-OCHOBHBIE mapbl. Kiaccudukamnuss oOpraHudeckux U
HEOpPraHMYEeCKUX KHUCIOT. OOmue CBOWCTBA KHUCIOT: B3aUMOACHCTBUE OPraHUYECKUX W
HEOPraHMYECKUX KUCJIOT C METajllaMH, C OCHOBHBIMU OKCHAAMH, C aM()OTEPHBIMH OKCHUIAMH H
TUAPOKCUAAMHU, C COJISIMU, 0Opa3oBaHHE CIOXKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB



KOHIIEHTPUPOBAHHONW CEpHOM W a30THOM KHUCIOT. (OCOOEHHOCTH CBOWMCTB YKCYCHOM U
MYpaBbUHOMN KHUCJIOT.

OcHoBaHMsI OpraHMuYecKue M Heopranuuyeckue. OCHOBaHMSI B CBETE€ IPOTOJIUTUYECKON
teopun. Knaccudukanus opraHuuecKuX U HEOPraHMYECKUX OCHOBAaHMN. XMMHUYECKHUE CBOMCTBA
nieyiouei ¥ HepacTBOPUMBIX OCHOBaHUU. CBOHCTBa OECKHCIOPOJHBIX OCHOBAHUN: aMMHUaKa U
aMUHOB. B3auMHOe BIUsSHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

AMpoTepHbIE OpraHn4ecKue U HEOPraHMYeCKHe COeAMHEHUS. AM(POTEpHBIE COSTMHEHHS
B CBETE IPOTOJIUTHUYECKON TeopuH. AMQOTEpPHOCTh OKCHUAOB M THIPOKCUIOB HEKOTOPBIX
METaJUIOB: B3aMMOJICHCTBHE C KHUCIOTaMHd U Iiejao4amMu. AMGOTEPHOCTh aMHHOKHUCIOT:
B3aMMOJICIICTBHE AMUHOKHCIOT CO IIeJI0YaMH, KHCIOTaMH, CIHUPTaMH, JAPYyr C JPyrom
(oOpa3zoBaHUe OTUTNIENTH/IOB), 00pa30BaHUE BHYTPEHHEW COMU (OUTIOIIPHOTO HOHA).

['eneTnueckas CBS3b MEXKIY KJIACCAMU OPTaHMYECKUX M HEOPTaHWYECKHX COCIWHEHHU.
[TonsiTe O reHETUYECKOM CBSI3M M TEHETHYECKUX pPsax B HEOPraHMYECKOHM M OpraHHyYecKoi
xumuH. ['eHeTrueckue psabpl MeTamia (Ha mpuMepe Kaiblvs U jkelie3a), HeMeTasuia (Ha mpuMepe
Cepbl M KpPEMHHs), NEPEXOJHOT0 3JIeMEHTa (Ha IpuMmepe LuHKa). ['eHeTnueckue psaasl U
FEHETUYECKasl CBSI3b B OpPraHUMYECKOM XUMHUHM (I8 COEAMHEHUMH, COAEp)KalUMX JBa aToMa
yriaepojaa B MoJiekyJse). EnMHCTBO Mupa BellecTB.

Pacuernble 3agaum. 1. Brrumcrnenue maccel win oObeMa HPOAYKTOB pEAKLUUU 10
M3BECTHON Macce WM 00beMYy MCXOJHOIO BEILECTBA, COJEpIKalIero npumecu. 2. Boiuncienue
Macchl MCXOJIHOTO BEIIECTBA, €CJIM M3BECTEH IPAKTHMUECKUH BBIXOJ M MaccoBas J0Ji1 €ro OT
TEOPETUYECKH BO3MOXKHOTO. 3. BrIuuCiIeHrsa 0 XUMUYECKUM YpaBHEHUSM peaklUid, €CITU OJHO
U3 pearupymrollux BelIeCTB OaHO B u30biTke. 4. OmnpeneneHue MOJCKYISIpHOU (QopMyIibl
BEIIECTBA 110 MAaCCOBBIM JIOJISIM 3JeMeHTOB. 5. OrmpenerneHue MOJEKYISIPHOH (HOpMyIbI
ra3o00pa3HOro BEIIECTBA IO H3BECTHOW OTHOCHUTEIILHOW IUIOTHOCTH M MAacCCOBBIM JIOJISIM
aneMeHToB. 6. Haxoxnenue MonekynsipHoi popmysisl BeliecTBa mo Macce (00beMy) IpoayKTOB
cropanus. 7. KomOMHUpOBaHHbIE 3a/1a4H.

Jemoncrpanun. Komneknus «Knaccudukanys HEOpraHMUECKUX BEIIECTB» U 00paslibl
npeacraButeneit kimaccoB. Kommekiusa «Knmaccudukanus opraHU4ecKuX BEIIECTB» M 00pasilbl
npezcTaBuTenelt kinaccoB. MoJienn KpUCTANIMYECKUX pelIeTOK MeTasioB. Konekius MeranioB
C pa3HbIMM (U3UYECKUMH CBOWMCTBaMH. B3aumoseiicTBue: a) TUTHs, HATPUs, MAarHUS U XKelle3a ¢
KHUCJIOPOJIOM; 0) IIETOYHBIX METAJIOB C BOJOW, ciUpTamu, (EHOJIOM; B) LIMHKA C pacTBOpaMU
COJISSHOW W CEPHOM KHCIIOT; T) HATPHS C CEPOM; /1) AIIOMUHUS C MOJIOM; €) JKeJie3a ¢ PacCTBOPOM
MEJIHOTO KyIopoca; *k) aJllOMUHUS ¢ pacTBOPOM ezakoro Hatpa. OKCHIbI U THAPOKCUIBI XpOMa,
ux nosydyeHue u cpoicta. [lepexon xpomara B OGuxpomar u odpatHo. Kopposus meramioB B
3aBUCHUMOCTH OT YCJIOBUH. 3allluTa METAJUIOB OT KOPPO3UH: 00pa3lbl «HEPIKABEEK», 3AIIUTHBIX
nokpeiTuil. Komnekuus pya. DneKTpoiau3 pacTBOpPOB cojieil. Mojenu KpucTalInuecKuX pereToK
uoja, anmasa, rpadura. Amnorponus dpocdopa, cepsl, kuciaopoaa. CBoKWCTBA TPOCTHIX BELIECTB.
[Tonydyenne u CBOMCTBA XJIOPOBOJOPOJIA, COJITHOM KHUCIOTHI M amMMHaka. CBOMCTBA COJSTHOM,
pa30aBIeHHON CEPHOM W YKCYCHOW KHCIOT. B3auMojaeicTBHE KOHIICHTPUPOBAHHBIX CEpPHOM,
a30THOM KUCIIOT M pa30aBICHHON a30THOIN KUCIOTHI ¢ Melblo. Peakuus «cepedpsHOro 3epkajay
JUIs MypaBbUHOW KHCJIOTHL. B3aumMmoneiicTBue pacTBOpa THApPOKCHIA HATPHUS C KHCIOTHBIMH
okcugamu (okcumoMm yriepona (1V)), amdorepHbIMH TUAPOKCHUIAMH (TUAPOKCHUIOM IIHMHKA).
B3aumopeiicTBie amMmuaka € XJOPOBOJOPOJOM M BOAOH. AHAJIOTMYHO [UIs METHUJIaMHUHA.
B3anmMoneiicTBie aMUHOKUCIIOT ¢ KUCIOTaMHU U IETOYaMH.

JlaGopaTopHble onbIThl. 7. O3HakomiieHME ¢ oOpa3lamMy MpEACTaBUTENECH pa3HBIX
KJIACCOB HEOpraHM4yeckux BemiecTB. 8. O3HakomiIeHHE ¢ 0o0pa3laMu NpeAcTaBUTeNeil pa3HbIX
KJIACCOB OpraHMYeCKUX BemiecTB. 9. B3zammojeiicTBHEe MHOTOATOMHBIX CIUPTOB M TIIOKO3BI C



¢enunroBoii kuakocteio. 10.  KadecTBeHHbIE peakuuu Ha vonsl  Fe?*

u Fe*,

11.B3anmopeiicTBe METAJIJIOB ¢ paCTBOPAMU KUCJIOT U cosieil. 12. O3HaKkoMIIEHHE C KOJUICKIIUEH
pya. 13. BlaummopeiicTBue amOMHUHUS C pacTBOpaMu KuciaorT W menodei. 14. Tlomydenue
THJIPOKCUA ATIOMUHUS M U3ydeHHe ero am(oTepHbIx cBOMCTB. 15. KauecTBeHHbIC peakiuu Ha
Katuonbl Memu. 16. Pazmokenue ruapokcuma meau (I1). 17. Tlomydenue u  ucciaemoBaHHe
CBOMcTB rTuapokcuaa unuHka. 18. KauecTBeHHble peakuuu Ha TrajJoreHug-onsl.  19.
O3HakoMJIEHHE C KOJUIEKIIMEN NPUPOAHBIX coeauHeHuid cephl. 20. KauecTBeHHBIE peakuuy Ha
cynbdua-, cyapdur- u cynbdar-onbl. 21. KauecTBeHHas peakuuss Ha HOH aMMOHHS. 22.
PacriosnaBanue HutparoB. 23. KauectBenHas peaknus Ha ¢ocdar-uon. 24. IlomydeHue
YIJIEKHUCIIOTO Ta3a M UCCIIeOBaHNe ero cBoicT. 25. KayecTBeHHast peakiys Ha KapOOHAT-MOH.
26. [lonmyuyeHne KpeMHUEBOM KUCIOThHI B3aUMOAECHCTBUEM PAaCTBOpPA CHUIIMKATa HATPUS C CHIIbHOM
KHCJIOTOM. 27. PacTBopeHre KpeMHHEBOM KUCIIOTHI B IICJIOYH.

[Ipaktuueckue padbotel Ne 4 PemeHue sKCnepuMEHTAIbHBIX 3a/ad M0 OpPraHUYecKOi
xumuu, Ne 5 PemieHue sxcriepuMeHTaIbHBIX 33Ja4 110 Heopranuueckoi xumuu, Ne 6 CpaBHeHHe
CBOICTB HEOPraHMYECKUX W OpraHuveckux coeauHeHuid, Ne 7 ['eHeTmdeckas CBS3b MEXIY
KJIaCCaMH HEOPTraHMYECKHX U OPTaHUYECKUX COCAMHEHUN

Tema 5. Xumusi B :ku3Hu 001ecTBa (14 yacon)

XuMuyeckasi MPOMBIIUIEHHOCTb. XuUMuUYeckass TexHoyorus. Celpbe AJii XMMHUYECKOMN
IPOMBIIUIEHHOCTH. Boga B XMMHUYECKOM MPOMBILNIIEHHOCTH. OHEpPrus A XHUMHUYECKOTO
pou3BoJcTBa. HayuHble NpUHIMIBI XUMUYECKOTO ITPOU3BOJICTBA. 3alllUTa OKPYKAIOIIEH Cpeibl
W OXpaHa TpyAa INpU XUMHYECKOM Mpou3BojacTBe. [Ipon3BOACTBO amMMmMuaka MU METaHOJIA B
cpaBHeHUHU. buorexHonorus. Hanorexnonorus. OCHOBHBIE HAMPABICHUS] XUMHU3AIUU CEIIbCKOTO
X03s1icTBA. Y IOOpEHUs M UX KiIacCupUKaIms. XuMHUecKass Menuopanus mous. [lecTuiuasl u ux
Kinaccudukanus. XUMH3aIUs KUBOTHOBOJCTBA. XHUMHUS W TPOOJIEMBI OKPYXKAIOIMICH Cpelbl.
OcHOBHBIE (DaKTOpBl XMMHUYECKOTO 3arpsi3HEHHsI Okpyxkaromeil cpeabl. OxpaHa atmocgepsl,
BOJIHBIX PECYPCOB, 3€MENbHBIX PECYPCOB OT XUMUYECKOTO 3arps3HEHUs. XUMUS B IOBCEIHEBHON
*ku3HU. JlekapcTtBa. Moronme M 4uCTAIIME CPEACTBA. XUMHUYECKHE CPEACTBA TUTHMEHBI W
KOCMETUKHU. MeXyHapoaHasi CMHMBOJIMKA IO YXOY 3@ TEKCTHJIbHBIMH U3JeIUsIMU. MapKupoBKa
Ha YNAKOBKaX MHMIIEBBIX MPOAYKTOB U HH(pOpMAIMs, KOTOPYHO OHA CHMBOJIM3HUPYET.
JlaGoparopHble ombIThl. (O3HakoMJieHHME ¢ oOpa3suaMu CpeAcTB OBITOBOM XUMHHM U
JIEKapCTBEHHBIX IpENapaToB, W3YyYEHHE MHCTPYKLUUH K HUM IO MpPaBHWIBHOMY U 0€30MacHOMY
IpUMEHEHNI0. V3ydeHne MeKIyHapOoJHOW CHMBOJIMKHU IO YXOAY 3a TEKCTUIbHBIMU H3JEIHUSIMU
M MapKHpOBKM Ha YINAKOBKaX MHILEBbIX NpoAyKToB. JlemoHcTpauuu. BuaeodparmeHTsl 1o
IIPOU3BOJCTBY aMMHaka M MeTraHosa. buo- m Hanorexnosornu. Kosexkuus «MuHepanpHbIE
ynoOpenus». Komnexius nectuuuoB. BugeopparMeHTsl 10 XUMHUECKOW METMOpaIMU MOYB U
XUMH3AlMK  KUBOTHOBOZACTBA. BuneodparMeHTs! M claiiibl  KOJOTHYECKOM TEMAaTUKH.
JlomaniHss, aBTOMOOUIIbHAS alTEUKH U alTeuKa XMMHUYECKOro KaOuHeTa.

Jlemoncmpayuu. BuneodparMeHTsl O MPOU3BOACTBY aMMUaka M MeTaHojna. Cnailasl u
Jpyrue BUeoMaTepHalbl, WUTIOCTpUpYIOIMe Ono- 1 HaHoTexHoioruu. Kommekius
«Munepanbnbie ynoopenusi». Kommekmuss mectunuaoB. BumeodparMeHTh MO XUMHUYECKOU
MEJIHOpallMd TOYB M XUMHU3aLUU KUBOTHOBOJACTBA. JloMalmHss, aBTOMOOWJIbHAS anTeykKu U
anTeyka XuMU4ecKoro kabuHera. Kouiekuust MOIOIIUX U YUCTALIUX CPEJICTB.

JlabopaTopuble omnbIThbl. O3HakoMJieHHE ¢ oOpa3laMu CpeACTB OBITOBOM XHMHUU U
JICKAPCTBCHHEBIX IPEIapaToB, U3YUCHUC HMHCTPYKIHUHU K HUM 11O IPaBUIIBHOMY U 6630HaCHOMy



MpUMEHEHNI0. M3ydyeHne MeXyHapOoIHONW CHMBOJIMKHU IO YXOAY 332 TEKCTHJIBHBIMU HU3ACIIASIMHU
Y MapKUPOBKH HA YIAKOBKAaX MUILEBBIX TPOIYKTOB.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJ1ace
No Tema KonuuectBo B Tom uucne
n/n 4acoB KontpoibHbie [IpakTuueckue
paboThI paboThI
1. IToBTOpEHHE OCHOBHBIX 5
BOIIPOCOB Kypca XUMHUU 9
KJlacca
Benenue 8
2.
CrpoeHnue u kinaccuuranms 10 1 1
3. OpraHUYeCKUX COCTUHCHUH.
XUMUYECKHE peaKkluy B
OpPraHUYECKON XUMUHN
VYT11eBO1I0pOIbI 24 1 2
4.
[IpupoiHbIE HICTOYHUKH 8 1
5. YIJI€BOIOPOIOB
Kucnoponcoaepxkaniue 23 1 2
6. COEIMHEHMUS.
VYriieBoanl 7 1
7.
A3oTtcoaepikaiue 11 1 1
8. COCIUHEHMUS
9. buonornuecku akTUBHbBIE 6
COEJIMHEHUS
UTOT'O 102 5 7
11 KJ1acC

‘ Ne ‘ Tema KonnuectBo B ToM uncie




n/n 4acoB Kontponbubie IIpakTnyeckue
paboTsI paboTsI
Ctpoenue aToma 12 1
1.
CtpocHue BemecTna. 21 1 1
2. JlucniepcHble CUCTEMBI U
PacTBOPHI
3. XUMHUYECKUE pPEAKLIUU 25 1 2
4, BemrectBa u uX CBOMCTBA 34 1 4
5. XuMus B )KU3HU 00IIeCTBA 10
UTOIro 102 4 7

OcHOBHbIE BUIbI A€ATEIbHOCTH

IIpn u3ydeHuu XuMUHU, TI€ BEAYLIYIO pPOJIb UIPAET II03HABATElIbHAsA JACATEIBHOCTD,
OCHOBHBIC BHJIbl J€ATEIBHOCTH OOYyYalolUXcsd Ha YpPOBHE Y4YeOHBIX ACWCTBUI BKIIIOYAOT
YMEHHUSl XapaKTepu30BaTh, OOBICHATH, KIACCU(HUIMPOBATH, OBIAJEBAaTh METOJAMH HAYYHOTO
MIO3HAHUs, [OJHO M TOYHO BBIPAXKaTb CBOM MBIC/IM, APIyMEHTHUPOBATH CBOKO TOUYKY 3pPEHMS,
paboTaTh B TIpymIe, MNPEACTaBIATh M COOOIIATh XUMHUYECKYI0 HH(OpPMALUMI0 B YCTHOH M
nucbMeHHoW ¢opMe. B u3ydeHunum Kypca 3HAauUTeNbHAs pPOJb OTBOJAUTCA XHMHYECKOMY
OKCIEPUMEHTY:  IPOBEIEHUI0 TMPAKTHUYECKUX U  JTAOOpaTOpHBIX  PadOT, HECIOKHBIX
HKCIEPUMEHTOB M OINMCAHUIO UX PE3yJbTAaTOB; COOJIOJACHHUIO HOPM M IpaBWJI MOBEICHHS B
XUMHUYECKHX JabopaTopusx, a Takke 0e30MacHOMY HCIIOJIb30BaHUIO BEUIECTB U MaTEpUANIOB B
OBITY, CEIbCKOM XO3SIHICTBE U HA IIPOU3BOJICTBE.

DopMbI KOHTPOJIA

Jlns TeKyIero KOHTpOJIsl YpOBHSI YCBOGHMsI Y4EOHOIO ImpeaMeTa MCIOIb3YIOTCS MPOBEPOUHBIE,
KOHTPOJIbHBIE U ITPaKTHYECKHE pabOThl, TEMATUYECKUE TECTHI, YCTHBIN OIPOC.

Y4eOHO-MeTOANYECKOE M MATEPHAJILHO TEXHUYECKOoe o0ecreyeHue

1. TIlyzako C.A. 10 Kiacc: yue0. i o0meoOpas3oBar. OpraHu3aInin:
yriTyod.
yposenb/C. A ITy3akos, H.B.Mamnuna, B.A.Ilonikos. 2-e u3a.-M.:IIpocBemenne,2020.-320
C.
2. IlyzakoB C.A. 11 Kjacc: yue0. s oOuieobpa3osar. OpraHH3alNin:

yriTyod.
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3. Mapmanosa I'.JI., COopHuk 3amad mo opranmueckor xummuu 10-11 xmace. —M.:
«M3parmkona2000x», - 80 c.

Xomuenko M.I'. COOpHUK 3a7a4 ¥ yIPa)KHEHUH 110 XUMHUHU.

AcanoBa JI.W. Xumus. [lonnblii kypc noaroroBku k EI'D-+MynbTUMENUHHBIN peneTUTOp
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c.

7.YueOHoe 371eKTpoHHOE u3anue «OpraHudeckast XuMus»

8. BupryanpHas mkona Kupnina u Medoaus. Ypoku xumuu. 10-11 kmaccer. — M.: OO0
«Kupwn u Medonumiiy, 2004



