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IIporpamma
Kypca xumuu 151 10—11 kiraccoB 001eo06pazoBaTe/IbHBIX YUPEKTeHUH
(Ipo¢huIbLHLI YPOBEHSB)

[TosicHuTenbHAs 3anvcka
ITporpamma Kypca xumuu it 10-11 K/1accoB cpefiHeH IIKOJIbI TIOJTHOCTBIO COOTBETCTBYET TPeOOBaHHUIO (e/lepaTbHOMY
T'ocynapcTBeHHOMY CTaHZapTy ob1iero o6pa3oBaHusi, COCTaBIeHa COTJIACHO OKYMEHTaM:

1. 3akoH «O06 obpa3zoBanuu B Poccuiickoii ®epeparpn» ot 29.12.2012 Ne 273-D3 (c u3MeHEHUSIMU U [JOTIOJTHEHUSIMHU).
2. ITprka3 MunuctepcTBa 00pa3oBaHust U HayKu P® ot 17.05.2012 Ne 413 «O6 yTBep>kaeHNH (esiepasbHOro
roCy/japCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJapTa cpefHero obiero obpa3oBaHusi» (C U3MEeHeHUsIMU 1 JOTIO/THEHHSIMH).

3. [Mpuka3 MunucTepcTBa obpa3oBanus 1 Hayku Poccutickoii @efepariuu ot 30.08.2013 Ne 1015 «O6 yTBepKAeHUA

IMopsizika opraHy3aLUK U OCYIIECTB/IeHHs] 00pa30BaTe/IbHOM J1eATe/IbHOCTH 10 OCHOBHBIM 00111e00pa30BaTe/IbHbIM MPOrpaMMam —
obpa3oBare/ibHbIM MPOrPpaMMaM HauajIbHOTO OOLIEro, 0CHOBHOTO 06ILero U cpefiHero o01iero 0opa3oBaHus» (C U3BMEHEHUSIMU U
JIOTIOJIHEHUSIMHU).

4. ITpuka3 MunHHcTepcTBa 00pa3oBanus U Hayku PO ot 30.03.2016 Ne 336 «O6 yTBepKI€HUH MIEPEeUHS CPeJCTB 00yUeHHUs
Y BOCIUTAHUs], HeOOXOIUMBIX /|75l peanu3alyy 00pa3oBaTe/lbHbIX POrPaMM HauabHOTO 00111ero, 0CHOBHOTO 0OI1IeTo U CpeJJHero
ob11ero 06pa3oBaHusl, COOTBETCTBYIOI[MX COBPEMEHHBIM YCIOBUSM 00yueHuUsl, HLOOXOAUMOTrO MPU OCHALIIEHUH
06111e00pa30BaTe/IbHBIX OPraHU3aLUi B LIE/IAX Peasru3aliid MEePOTPUATHI TI0 COJIEMCTBHIO CO3/IaHUI0 B CyObekTax PO (ucxons us
TPOTHO3MPYeMOL MOTPe6HOCTH) HOBBIX MECT B 00pa30BaTe/IbHbIX OPraHU3alMsaX, KPUTEPUEB ero GopMUpOBaHuUs U TpeOOBaHUI K
(YHKLMOHA/IbHOMY OCHALIIEHHIO, a TaK)Ke HOpMaTHBa CTOMMOCTH OCHALLIEHHsI OHOTO MeCTa 00yJarolerocs ykazaHHbIMU
cpefcTBaMu 00yUeHHUsT U BOCITUTAHHS».

5. ITpuka3 MunucTepcTBa npocseleHus PO ot 28.12.2018 Ne 345 «O deepanbHOM MepeyHe yueOHUKOB,
PEeKOMeH/IyeMbIX K MCI0/Ib30BaHHUIO TIPY Pean3aliiid UMERLUX roCyZapCTBEHHY0 aKKpPeAUTALM0 00pa30BaTe/bHBIX IPOrpaMM
HayaJIbHOTO 00111ero, 0OCHOBHOTO 0011jero, cpesjHero o61ijero o6pasoBanusi» (C U3MEeHEeHUsIMU U I0TIO/THEHUSIMY).

6. ITocranoBnenus I'nmaBHOrO rocymapcTBeHHOT0 canuTapHoro Bpaua P® ot 28.09.2020 roma CII 2.4.3648-20
«CaHUTaAPHO-9IUIEMHUOJIOTHYECKHE TPeOOBAaHUA K OPTaHU3AIUM BOCIIUTAHUA, 00yUEHUA U OPTaHU3AIUM OTHbIXA
meteit u Mosope:kn». IloctanoBimeHua IymaBHOro rocymapctBeHHOro canurapHoro Bpaua P® or 28.01.2021 roma
CalluH 1.2.3685-21 «['urmeHunueckne HOPMATHUBHI U TPeOOBaHUA K 00ecreueHni0 0e30IIacHOCTA W 0e3BPEIHOCTU
IJIA JeJIoBeKa (DaKTOPOB CPeObl O0UTAHUSM».
MecTo npeameTa B y4ebHOM mnaHe:

Knacc Kosn-Bo uacos B Hefento Kon-Bo yueOHBIX HeJe/lb Bcero vacoB 3a roj
10 3 34 102
11 3 34 102

[Mporpamma 1o xumuu s 10—11 knaccoB 061je06pa3oBaTeNbHBIX YUPEXKJEHHN SBISETCS JIOTMYeCKUM MPOJO/DKEHHEM Kypca
XUMWU JJI1 OCHOBHOM 1IKO/1bl. OHa pa3paboTaHa C OMOpOM Ha KypC XMMHH 7—9 KacCOB. Pe3y/bTaToM 3TOr0 SIBUJIOCH TO, UTO
HEKOTOpbIe, MPeNMYIIIeCTBEHHO TeopeTHUecKre TeMbl Kypca XMMHUUA OCHOBHOM LIKOJIbI pACCMaTpPHUBAIOTCSI CHOBA, HO Y)Ke Ha Ooree
BbICOKOM, paCIIMPEHHOM U YIi1y0/eHHOM YpOBHe. Kypc ueTko JenuTcs Ha [jBe YacTH COOTBETCTBEHHO rojam oOydeHUs:
oprannyeckyto (10 kmacc) u obugyro xumuto (11 knmacc). OpraHuueckasi XUMusi paccmarpuBaercst B 10 Kjacce U CTPOUTCS €
YUeTOM 3HaHWM, MOy4YeHHbIX Y4allUMHUCS B OCHOBHOM 1iKoJjie. [I03TOMy ee M3yueHHe HauMHAeTCsl C MOBTOPEHUS Ba’kKHEMIIHX
TIOHATHIN OpraHNYeckoi XUMHH, PACCMOTPEHHBIX B OCHOBHOM LIIKOJIE.

ITocsie TIOBTOpeHUs Ba)KHEMIIIMX TIOHATHN pPacCMaTPUBAETCS CTPOeHHe U KiacCU(UKaI[si OPraHUYeCKWX COeJUHEHUH,
TeOPeTUYEeCKYI0 OCHOBY KOTOPOM COCTaB/sieT COBDeMeHHas TeOpUsl XMMUYeCKOTrO0 CTPOeHHMsS] C HeKOTOpbIMHU 3jleMeHTaMH
3/IeKTPOHHOM TeOpUM U CTEPeOXUMHUH. JIOrMUeCcKUM MpOJO/DKeHHEM BeAylled hien O B3auMOCBSI3U (COCTaB — CTpOeHHe —
CBOICTBA) BelLeCTB SIB/sIeTCS TeMa «XUMUUecKre

peaklMy B OpraHWUecKOM XMMUM, KOTOpas 3HAKOMUT yuallyxcs ¢ KaaccuduKanyell peaklvii B OpraHH4eckod XUMUU U [jaeT
Tpe/icTaB/ieHye O HeKOTOPBIX MeXaHU3Max MX MPOTeKaHUsl.

[TosyyeHHBIE B MEPBBIX TEMaX TeOPeTUUECKUE 3HAHUS yUalllMXCsl 3aTeM 3aKpeIvIIOTCS ¥ Pa3BUBAIOTCS Ha 60ratoM (akTHuecKoM
Mareprazne XMMUHU K/IaCCOB OpPraHMYeCKUX COeJUHEeHHH, KOTOpble pacCMaTpPHUBAIOTCS B TIOPSZIKE YCIOXKHEHHs 0T GoJiee TIPOCTBIX
(yrneBozopozioB) o Harbosiee CJIOKHBIX (OHomomuMepoB). Takoe MOCTPOeHHe Kypca MO3BOJISIeT YCHIUTD AeAyK TUBHBINM TOAX0[ K
W3YYeHUI0 OPraHuuecKord XUMUU.

Kypc obieii xuMun uzyuaetcss B 11 kjacce W CTaBUT CBOeW 3aJadyell MHTErpaLMI0 3HAHWH yJallyXCs M0 HeOpPraHUYecKou U
OpraHMYecKOW XMMHH C 1ieJibi0 (JOPMHUPOBaHKMS Y HUX eIWHOM XMMHUEeCKOol KapTUHBI Mupa. Beayias uzest Kypca — eJMHCTBO
HeOpraHWueckKol U OpraHW4ecKod XMMHM Ha OCHOBe OOIHOCTM MX IOHSATHM; 3aKOHOB U TEODUi, a TakKe Ha OCHOBe 00 WX
MOAX0/0B K K/IacCU(pPUKaLM¥ OpraHuYeCKUX M HeOpraHUueCcKHX BellleCTB U 3aKOHOMEPHOCTSIM IIPOTe KaHHsl XMMUUEeCKUX peakLnit
Mexy HuMH. Takoe roctpoeHyre Kypca o01jeld XMMUH 1103BOJIsIeT TOJBECTH YUAIIUMXCS K TOHMMaHUI0 MaTepUaIbHOCTH U MO3Ha-
BaeMOCTH eJMHOTO MUpa BeLleCTB, IPUUYMH er0 KpaCOUHOTO MHOro00pasusi, BceoOlieil CBSI3U sIBJIEHHUH.

B cBoro ouepesip, 3TO jaeT BO3MO)KHOCTh YUaI[UMCSI He TOJIBKO JIydllle YCBOWTh XMMHUECKOe COZiepyKaHWe, HO M TIOHSITh POJib U
MeCTO XMMUM B CHCTeMe HayK O mpupoge. Takoe MOCTpoeHHe Kypca Mo3BOJISeT B TOJHOW Mepe UCIO/Ib30BaTh B 00y4YeHWH orie-
paLMy MBILIJIEHUs]: aHa/Iu3 U CHHTe3, CPaBHEHWe U aHaJIOTHI0, CUCTeMaTH3aLio 1 06001eHye.



IlnanupyemMbie TMYHOCTHBIE pe3y/bTaThl 0cBoeHusa OOI1
JIMYHOCTHBIE Pe3y/IbTaThl B chepe OTHOLIEHUH 00yUaloIMXCA K cede, K CBOeMY 3/[0POBBIO, K MO3HAHHIO Ce0:

—  opueHTalus OOyYarolIMXCsl Ha AOCTIDKEeHHWe JIMUHOIO CYacThbs, peajM3aliydio MO3WTUBHBIX KM3HEHHBIX I1€pPCIIeKTHUB,
WHUIMaTUBHOCTb, KPEaTHBHOCTh, TOTOBHOCTb M CIIOCOOHOCTD K JIMUHOCTHOMY CaMOOIIpe/ie/IeHHI0, CTIOCOOHOCTb CTaBUTh LIed U
CTPOWTH )KU3HEHHbIE I/IaHbl;

—  TOTOBHOCTh W CIOCOOHOCTh 0becrieunth cebe ¥ CBOUM OJIM3KUM [JOCTOMHYIO XKM3Hb B IPOLIECCE CaMOCTOSITELHOM,
TBOPUYECKOM U OTBETCTBEHHOM JesiTe/IbHOCTY;

- TOTOBHOCTb M CITOCOOHOCTb OOYYalOIIUXCS K OTCTAUBAHUIO JIMUHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS,

TOTOBHOCTB M CMIOCOOHOCTD BhIpabaThiBaTh COOCTBEHHYIO MO3ULIMIO MO0 OTHOLIEHHIO K 00IIeCTBEHHO-TIOTUTUYECKUM
COOBITUSAM TIPOILJIONO M HACTOAIIEr0 Ha OCHOBE OCO3HAHHSI M OCMBIC/IEHUS] MCTOPHH, [yXOBHBIX LIEHHOCTeH U
JIOCTVDKEeHMM Hallleli CTpaHbI;

—  TOTOBHOCTB U CIIOCOOHOCTb 00yYaroIMXcst K CAaMOPa3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C 061IleueioBeuecKiMU
LIEHHOCTSIMA W WfleajlaMi TPaXZaHCKOro oO0ImjecTBa, MOTPeOHOCTb B (HM3MYECKOM CaMOCOBEDIIEHCTBOBAHHM, 3aHSATHSX
CTIOPTHUBHO-03JJ0POBUTEILHOMU J1eSITe/TbHOCTHIO;

—  TMpUHATHE W peaju3alys I[IeHHOCTeH 3[0poBOro u 0Oe3omacHOro obpas3a >KU3HU, OEpeXXHOe, OTBETCTBEHHOE W
KOMITETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PH3HUECKOMY M TICUXOJIOTHYECKOMY 3[]0POBBIO;

—  HempusTHe BpeJHbIX MPUBbIUEK: KypeHusl, yIIoTpeOsieH s aJTKOT0Jisl, HAPKOTHKOB.

JInuHOCTHBIE pe3y/IbTaThl B cepe oTHOmeHUH o0yyaromuxcsa K Poccun Kak k Poaune (OteuectBy):

—  pOCCHHCKas HJEeHTUYHOCTb, CIIOCOOHOCTb K OCO3HAaHMIO POCCUHCKOM HEHTUYHOCTU B IIOJIMKY/IBTYPHOM COLUYME,
YyBCTBO MPUUYACTHOCTU K UCTOPUKO-KYJ/IbTYPHON OOIIHOCTH POCCHHCKOro Hapoda u cyisbe Poccuu, maTproTH3M, TOTOBHOCTE K
cnyxeHuto OTedecTBy, ero 3alure;

—  yBaXKeHHe K CBOeMYy HapoZy, UYBCTBO OTBETCTBEHHOCTH meper, PonwHOHM, ropoctu 3a cBod Kpad, cBowo PoxuHy,
TMPOLIJIOe ¥ HACTOsILIiee MHOTOHALIMOHATBEHOTO Hapoa Poccuw, yBaxkeHHe K TOCyJapCTBeHHBIM CUMBOJIaM (repb, ¢iiar, TUMH);

—  ¢QopmupoBaHMe yBa)KeHHUs] K PYCCKOMY SI3BIKY KaK IOCyJapCTBEHHOMY si3bIKy Poccuiickoit ®esepariuy, siB/ISEOILEMYCS
OCHOBOW POCCHICKOM M/IEHTUUHOCTH U TJIaBHBIM ()aKTOPOM HAI[MOHATBHOTO CaMOOTIPe/leIeH S

—  BOCIMTaHWE YBa)XEHUSI K KyJbType, s3blKaM, TpajuLsM M 00bluasM HapoJoB, MpoXKuBaroIux B Poccuiickod
®Dezepariuu.

JInyHOCTHBIE pe3y/IbTaThl B chepe OTHOIIEHHUH 00yJaIOIIUXCS K 3aKOHY, FOCY/JapCTBY U K FPAXK/JaHCKOMY 00I|eCTBY:

—  TPakK[AHCTBEHHOCTH, IPaXKJAHCKasl TIO3ULUsI aKTUBHOI'O M OTBETCTBEHHOT'O eHa POCCHICKOTo 001ieCcTBa, 0CO3HAOLIET0
CBOM KOHCTHTYLIMOHHble TIpaBa M O0OS3aHHOCTH, YBaKalOL[ero 3aKOH M IPABOMOPSAOK, OCO3HAaHHO IPUHHUMAIOLLEro
TPaJIMLIMOHHBIE HALMOHAIbHBIE W 00LeuesioBeyecKre r'yMaHUCTUUeCKHUe U JIeMOKpaTHUeCcKHe [IEHHOCTH, TOTOBOTO K YYacTHIO B
00I1[eCTBEHHOM JKHU3HMU;

—  TIpU3HaHWe HeOTUY)KJAeMOCTH OCHOBHBIX TpaB M CBOOOJ uesioBeKa, KOTOPble TIPHUHAZJIEKAT KaKIOMY OT POXKIEeHHs,
TOTOBHOCTB K OCYII|eCTB/IeHUIO0 COOCTBEHHBIX IPaB U cBoO0/, 6e3 HapyllieHus IpaB U cB06O/, APYTHX /ML, TOTOBHOCTb OTCTauBaTh
cobcTBeHHbIe TIpaBa U CBOOO/bI UesioBeKa 1 Ipak/jaHMHA COIJIaCHO O0LeNpH3HaHHBIM NPUHIUIIAM U HOPMaM MeKyHapOZAHOTO
nipaBa u B cootBeTcTBUM ¢ KoHcTuTyLmeit Poccuiickoli Pefjeparjyiy, IpaBoBasi v MOJMTHYeCKast TPAMOTHOCTE;

—  MHpPOBO33peHHe, COOTBETCTBYIOLee COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOLeCTBeHHOW NPAKTHKK, OCHOBAHHOE
Ha Zijajiore KyJbTyp, a TaK)Ke pa3/InuHbIX (opM 00IeCcTBeHHOTO CO3HaHMsI, 0CO3HAHHE CBOEr0 MeCTa B MOJMKY/IbTYPHOM MUDE;

—  WHTepHopH3alys L|eHHOCTel JeMOKPAaTHH U COLMAIbHOM COJIMJApHOCTH, TOTOBHOCTh K JOTOBOPHOMY Dery/MpOBaHHIO
OTHOIIIEHHH B IPYTITe WIK COLMATBLHON OpraHu3aLiiy;

—  TOTOBHOCTH 00YyYaroIMXCsl K KOHCTPYKTHBHOMY YUacCTHIO B TIPUHSTHM PeLleHrH, 3aTparuBatoluX UX MpaBa v UHTepPechl,
B TOM UMCJIe B Pa3/MuHbIX (hopMax obIjecTBeHHOM caMoopraHu3aliuy, caMoyIpas/ieHus, 00I{eCTBeHHO 3HauUMMOH [iesTe/lbHOCTY;

—  TIpUBEP)KEHHOCTb HJesIM HHTepHALMOHaIM3Ma, JpyXObl, paBeHCTBa, B3aMMOIOMOIIM HAapOJOB; BOCIIMTaHUE
YB@KUTENBHOI'O OTHOLIEHUS K HALMOHATILHOMY AOCTOMHCTBY JIFOZIeH, UX UyBCTBaM, PEJTUTMO3HBIM yOeK[eHUsIM;

—  TOTOBHOCTb OOYYalOIIMXCS TPOTHBOCTOSITH HJEOJIOTUH SKCTPeMU3Ma, HalMOHa/iM3Ma, KceHohoOuu; KOppyIuy;
JUCKPUMHUHALIMK 110 COLMAJIBHBIM, PETUTHO3HBIM, PAacOBBIM, HAlMOHAJbHBIM TMPH3HAKaM U JIPYTHMM HETaTHBHBIM COLMa/IbHBIM
SIBJIEHUSIM.

JIMYHOCTHBIE Pe3y/IbTaThl B cepe OTHOIIEHHH 00yUAIOLIHUXCA C OKPY)KAIOLUMH JTIIO/JbMM:

—  HpaBCTBEHHOE CO3HAHWE U TOBEJIeHHE Ha OCHOBE YCBOEHHUsS OOLevesoBeueckKUX [IeHHOCTeH, TOIePAHTHOTO CO3HAHUS U
NOBeJleHUsT B MOJIMKY/IbTYPHOM MHpe, TOTOBHOCTH M CHOCOOHOCTM BeCTH AWAIOr C APYTHUMH JIOAbMH, [JOCTUTaTb B HeM
B3aMMOIIOHUMAaHWUs1, HaXOAUTb 00I1IKe 1ie/I ¥ COTPYJHUYATD /151 UX AOCTDKEHUS;

—  TpUHATHE TYMaHUCTHYEeCKUX LieHHOCTel, OCO3HaHHOe, YBa)KUTe/NbHOe U HoOpoykenaTesbHOe OTHOLIEHWE K JPYrOMY
YeJI0BeKy, ero MHEHHIO, MUPOBO33DeHHIO;

—  CIOCOOGHOCTh K COIMEpPEeXUBAaHWI0 W (OPMHUPOBAHKE IMO3UTHBHOTO OTHOLIEHWS K JIFOJASM, B TOM YMC/ie K JIMOaM C
OTpaHWUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI W HHBa/iMZaMm; OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOe OTHOLIeHWe K
(hu3MUeCcKOMY U TICHXO0JIOTHUECKOMY 3/J0POBBIO PYTHX JIFO/IeH, YMeHHe OKa3bIBaTh IIEPBYIO ITOMOIITb;

—  ¢QopmupoBaHMe BBIDOKEHHOW B TIOBE/IEHWM HPABCTBEHHOM MO3WLMM, B TOM 4YWCJIe CIIOCOOHOCTH K CO3HATebHOMY
BbIOOpY A06pa, HPaBCTBEHHOI'O CO3HAHUs U IOBE/ieHUs] Ha OCHOBe YCBOEHHS 00lIleue/oBeUeCKHX L|eHHOCTe W HPaBCTBEHHBIX
qyBCTB (UecTH, [J0Nra, CIIpaBe/i/IMBOCTH, MUIOCEPANS U Py Keno0us);

—  pasBUTHMe KOMIIeTEHLUH COTPyJHHUYECTBA CO CBEPCTHUKAMH, JeTbMM MJIQJILIEro BO3pacTa, B3pOC/IbIMH B
0bpa3oBare/ibHOM, 0011|eCTBEHHO T0/1e3HOH, yueOHO-UCC/e[0BaTeTbCKOM, TIPOEKTHOM U PYTUX BUAX [eATebHOCTH.
JIMYHOCTHBIE Pe3y/IbTaThl B C(pepe OTHOIIEHHI 00yUAIIUXCA K OKPYKAIOIIEMy MUY, }KUBOH NPHUPOJE, XyA0)KeCTBEeHHOMH
KyJbType:



—  MHpPOBO33peHHe, COOTBETCTBYIOIIlee COBPeMEHHOMY YPOBHIO Pa3BHUTHS HAayKH, 3HAUMMOCTH HayKH, TOTOBHOCTh K Hay4HO-
TEeXHUUYECKOMY TBODYECTBY, B/afieHHe [OCTOBepHOM HH(oOpMaljell O IepefoBBIX JOCTWKEHUSX W OTKPBITHUSIX MHDPOBOM U
OTeueCTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAyUHbBIX 3HAHUSX 00 YCTPOWCTBE MUpa U 06LIEeCTRa;

—  TOTOBHOCTh W CIIOCOOHOCTL K 00pa3oBaHMIO, B TOM 4HC/Ie CamMo00pa3oBaHWIO, HA TMPOTSHKEHUH BCEM JKW3HW;
CO3HATe/IbHOE OTHOIIEHWe K HerpephIBHOMY 00pa30BaHUI0 KaK YCAOBHIO YCIEIIHOW MNpohecCHOHANBHOM U OOILecTBeHHOU
JlesITeTbHOCTY;

—  3KOJIOTMYecKasi Ky/JbTypa, Oepe)KHOe OTHOIIIEeHUsI K POAHOM 3emiie, TPUPOHBIM GorarcTBam Poccru v Mupa; oHUMaHue
BJTUSTHUSI COLIMATbHO-9KOHOMHUUECKHUX TIPOLIECCOB Ha COCTOSTHYE TTPUPOHOM U COLIMAbHOU CPefibl, OTBETCTBEHHOCTD 3a COCTOSIHUE
TIPUPOZIHBIX PeCYPCOB; YMEHUSI M HaBBIKK Pa3yMHOT'0 TIPHUPO/OII0Ib30BaHus, HETePITUMOe OTHOILIeHHE K [JeMCTBHSM, ITPUHOCSILAM
Bpe/ 9K0JIOTUH; TPUOOpeTeHNe OITbITa SKOJI0T0-HalPaB/IeHHOH [1eaTeTbHOCTH;

—  3CTETHUYECKOE OTHOILEHHUS K MUDY, TOTOBHOCTh K 3CTeTUUECKOMY 00YCTPOWUCTBY COOCTBEHHOTO ObITa.

JIMYHOCTHBIE pe3y/bTaThl B c(epe OTHOLIEHWH O0ydYalOIIMXCA K CceMbe U POJUTENAM, B TOM YHC/IE MOArOTOBKAa K
ceMeHHOM KU3HU:

—  OTBeTCTBEHHOe OTHOLLIEHME K CO3/JaHH1I0 CeMbU Ha OCHOBE OCO3HAHHOI'O TIPUHSATHS LeHHOCTel ceMeltHOM »KHU3HY;

—  TOJIOXKWUTENbHBIM 00pa3 ceMbH, POJUTE/LCTBA (OTLIOBCTBA M MAaTEPUHCTBA), UHTEPUOPU3ALIUS TPAJULIMOHHBIX CEMEMHbBIX
LIEHHOCTeM.

JINYHOCTHBIE pe3y/IbTaThl B cepe OTHOIIEHHs 00YUAIOIIUXCA K TPY/AY, B chepe cOIyaIbHO-IKOHOMUYECKHUX OTHOLIEHUI:

—  yBa)keHHe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alljUTe CBOel COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP OyaylLel Mpodeccru Kak MyTh U CNOco6 peanu3aluy COOCTBEHHBIX KM3HEHHbIX M/1aHOB;

—  TOTOBHOCTh 00YYalOUIMXCS K TPYZOBOHN NpogeCcCHOHaIbHON /IesiTe/IbHOCTH KaK K BO3MOXXHOCTH Y4YacCTHSl B pelLIeHuH
JIMYHBIX, 00I1IeCTBEHHBIX, FOCYAaPCTBEHHBIX, 00IIeHAlMOHA/ILHBIX TIPOOJIeM;

—  NoTpeGHOCTb TPYAUTLCS, YBa)KEHWE K TPYAy W JIHOAIM TPYZQ, TPYAOBbIM [OCTHXKEHUSM, [OODOCOBECTHOE,
OTBETCTBEHHOe ¥ TBOPUECKOe OTHOIIIeHHe K pa3HbIM BH/IaM TPY/JOBOM [iesTeTbHOCTH;

—  TOTOBHOCTh K CaMOOOC/Ty>KUBAHUIO, BK/TIOUast 00yUeHHEe U BBIMIOJHEHHUE JOMAIIHUX 00s3aHHOCTEH.

JInyHOCTHBIE pe3y/bTaThl B cdepe GHU3NUECKOro, NCUXOIOTHUECKOr0, COLMATBHOI0 U aKafeMHUUYecKoro 06/1aromnoJryuusi
00yuaroImMXCca:

—  ¢u3uyeckoe, IMOLIMOHATBLHO-TICUXOJIOTHUECKOE, COLMaNbHOe 6Jarornosyure o0yJaroluxcs B )KU3HH 00pa30BaTebHOM
OpraHM3aL|y, OIlyleHHe AeTbMU 0e30MacHOCTH U NMCUX0/I0THYecKoro KoMmgopTa, HHGOPMAILMOHHOM 6e301macHOCTH.

IlnanupyeMsble MeTanpegMeTHbIe pe3yabTaThl 0ocBoeHuss OOI1
MeranpeMeTHble pe3yJbTaThl OCBOEHUS] OCHOBHOW 00pa30BaTesibHOM TpOrpamMMbl  TIPEJCTABIE€Hbl TPeMsl TPYIaMu
YHUBEpCa/NbHbIX yueOHbIx AeticTubi (YY ).
1. PeryaaTUBHbIE YHHBePCA/IbHbIE yueQHbIe AeHCTBUS
BbINyCKHUK HayYUTCA:

—  CaMOCTOSITeNIbHO OTIpeJieisiTh LIe/d, 3a/laBaTh IapamMeTpbl M KPUTEPHH, 10 KOTOPBIM MOXKHO OINpeJe/uTb, UTO Liesb
JOCTUTHYTA;

—  OLIEHMBATh BO3MOXXHBIE TTOC/IeJCTBUS JOCTYDKEHHS TIOCTABI€HHOU 1Ie/Iv B [1eITeIbHOCTH, COOCTBEHHOW >KWU3HU U XKU3HU
OKPY)KAIOIIUX JTI0/Iel, OCHOBBIBAsICh Ha COOOPayKeHHUsIX 3TUKHU U MOpaly;

—  CTaBWTh U (GOPMYJTUPOBaTh COOCTBEHHbIE 33/]au B 00pa30BaTe/IbHOMU /IeSITE/TbHOCTH U )KU3HEHHBIX CUTYALIUsX;

—  OLIEHUBAThb peCcypcbl, B TOM UYWCJie BpPeMsi U JpYrHe HemaTepuajibHble Pecypchl, HeOOXOJUMbIe [/ [OCTHKEHUs
TTOCTaB/IEHHOM 11eJTH;

—  BbIOMpaTh MyTb AOCTYMIKEHWs Lie/M, TJIAHMPOBATh pelleHWe TOCTABJEHHBIX 3ajad, ONTUMHU3UPYS MaTepuaibHbIe |
HemarepHasbHbIe 3aTPaThl;

—  OpraHu30BbIBaTh 3((eKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTHXKEHHSI TIOCTABJIEHHOU LIe/H;

—  COIOCTaBJ/IATh NOIYYEeHHBIN pe3yibTaT 4esTe/bHOCTH C [10CTaB/AeHHO! 3apaHee Liefbio.

2. ITo3HaBaTe/IbHbIE YHUBEpPCA/IbHbIE YueOHbIe JeHCTBUS
BbINyCKHHUK HAyYHTCS:

—  WCKaTh W HAaxoAuTh 0000IIeHHbIe CHOCOObI pellleHus 3ajau, B TOM UWCJIe, OCYILECTB/ATh pa3BepHYThIH
MH(pOPMAIMOHHbBIN MOWCK U CTABUTh HAa €r0 OCHOBE HOBbIe (YueOHbie 1 TI03HABATE/bHbIE) 3a/jaul;

—  KDUTWYeCKH OLIeHWBaThb W WHTEPIIPeTHpPOBaTh MH(OPMAL[MI0 C pa3HbIX MO3WL[MH, pacrio3HaBaTh U (DUKCHPOBAThH
TIPOTHBOpeurst B MH(OPMAL[IOHHBIX NCTOUHHKAX;

—  WCIOMb30BaTh pa3/iMuHble MO/le/NbHO-CXeMaTUyeCKue CpeJCcTBa [Jisi TIPe/CTAaB/IeHUS] CYIIeCTBEHHBIX CBsi3eM W
OTHOIIIEHWH, a TaK)Ke TIPOTUBOPEUNH, BISIBJIEHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HaxXxo[WThb U NPUBOJUTb KPUTHUYECKUEe apryMeHThbl B OTHOLIEHWH [IeHCTBUN U CY)XKAEHUM ApYyroro; CIIOKOMHO U pa3yMHO
OTHOCHUTBHCSI K KDUTHUECKUM 3aMEUYaHUsIM B OTHOILIEHWH COOCTBEHHOTO CY)K/EHHs, PACCMAaTPUBATh UX KaK Pecypc cOOCTBEHHOTO
pa3BUTHS;

—  BBIXOJUTH 3a PaMKU yueGHOro mpegMeTa U OCYIIECTB/ISTh Le/IeHalpaB/eHHbIA MOUCK BO3MOXKHOCTEH /ISl  IIUPOKOTO
repeHoca CpeJiCTB U CIIOCOO0B IeiCTBYS;

—  BBICTPauBaTh WHIMBUIYalbHYI0 00pa30BaTe/bHYH TpPAeKTODHIO, YUUTbIBash OrPAaHHUUEHHs] CO CTOPOHBI [PYTHX
YUaCTHUKOB M PeCYPCHBIe OTPaHUYeHUs];

—  MEHSTb U Y/iep>KrBaTh pasHble MO3ULUU B TI03HaBaTe/IbHOM JeATebHOCTH.

3. KoMMyHHKaTHUBHbIE YHHBepPCa/JIbHbIEe yueOHbIe AeHCTBUS
BbINyCKHHUK HAyYHTCS:

—  OCYIUIECTB/SThH JeJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POC/bIMU (KaK BHYTpU 00pa3oBaTe/bHOM
OpraHM3aliuu, TaKk W 3a ee Tpejesiamu), MoJOUpaTh MAPTHEPOB [ JEI0BONM KOMMYHMKAL[UM HCXOAS U3 CO0OpakeHWi
Ppe3y/IbTaTUBHOCTH B3aUMOZENCTBYS, a He JINUHBIX CHMITaTH;



—  TIpH OCYIIECTB/I€HWH TPYIIOBOH paboThI ObITE KaK PYKOBOJUTEIEM, TaK 1 Ul€HOM KOMaH/Ibl B Pa3HBIX POJIsX (TeHepaTop
nziedl, KpUTHK, UCTIOJTHUTE/Tb, BEICTYTAIOLINHN, SKCIIePT U T.1.);

—  KOOPJWUHHUPOBATb U BBITIOJHATH PabOTY B YCIOBUSIX peasbHOr0, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBHS;

—  PpasBepHyTO, JIOTUYHO U TOYHO U3/1araTb CBOK TOUKY 3peHMsl C UCIO/Ib30BaHUEM afleKBaTHBIX (YCTHBIX U MUCbMEHHBIX)
SI3bIKOBBIX CPe/ICTB;

—  pacrio3HaBaTb KOHQUIMKTOTeHHble CHTyallid W IpefoTBpaljaTh KOH(IMKTBI /0 UX aKTUBHOM (hasbl, BbICTpauBaTh
[ie/IoBYIO U 0Opa3oBaTesibHy0 KOMMYHHUKALHIO, U30erasi TMYHOCTHBIX OLIeHOUHBIX Cy K/ eHHH.

I1naHupyeMble npejMeTHbIe pe3y/bTaThbl 0cBoeHusa OOIT

Ha ypoBHe cpeanero obiero obpasoBanust B cootBercTBuud ¢ ®I'OC COO, moMHMMO TpPaAMLMOHHBIX [BYX TPYII
pe3y/nbTaToB «BBITyCKHUK HAayuUTCsi» M «BBIMYCKHUK TIOMyYUT BO3MOKHOCTH HayUMTBCS», UTO PaHee /lenanochb B CTPYKType
ITOOII Haua/JbHOTO W OCHOBHOTO OOLIEro 00pa30BaHMsl, MOSBJSIIOTCS €lle ABe TPYIIbl Pe3y/bTaToOB: pe3y/bTaThl 6a30BOr0 U
yry0/1eHHOr0 YPOBHEH.

Jlorvka Tipe/iCTaB/ieHHs] pe3y/IbTaTOB YeThIPEX BH/OB: «BBIMYyCKHUK HayuuTcs — 0a30Bblii ypoBeHb», «BBIMYyCKHUK
TOTYYUT BO3MOXKHOCTb HAYUUTbCsS — 0a30BbIi ypOBeHb», «BBIMYCKHUK HAyuUTCs — YIJIyOJIeHHBIA ypOBEHb», «BBIMYCKHUK
TOJIYYUT BO3MOXXHOCTh HAYUHThCS — YTJyOJIEHHBIN YPOBEHb» — OTPe/IeNISIeTCs CeAYIOIe MeTO/I0/I0THEM.

Kak 1 B ocHOBHOM 00111eM 00pa30BaHNH, PyIINa Pe3yibTaToB «BBIMYCKHUK HAyUYUTCS» TIpeJCTaB/IsseT CO00M pe3y/bTaThl,
JOCTH)KeHHe KOTOPBIX 00ecrieurBaeTcsi yuuTesieM B OTHOILEHHH BCeX 00YyJaroLMXcsi, BEIOPABIIMX AaHHBIA YPOBEHb O0yueHHUs.
['pyrmra pe3y/bTaToB «BIMYCKHUK MOMYyYUT BO3MOXKHOCTb HAyUUThCSI» 00ECTIeUHBAeTCs yUrTe/ieM B OTHOLLIEHUH YacTi Haubosiee
MOTHMBUPOBAHHBIX U CIIOCOOHBIX 00YYarOLMXCsl, BRIOPABLIMX JaHHbBIH ypoBeHb 00yueHus. [Ipyu KOHTpoJie KauecTBa 06pa3oBaHusl
rpymIa 3aflaHuii, OPHEHTUPOBAHHBIX Ha OL|EHKY JOCTIDKEHHS I1aHWPYeMbIX pe3y/bTaToB U3 0/0Ka «BBITYyCKHUK IIOMy4dT
BO3MO)KHOCTb HAyUMTBCS», MOXKET BK/IOUYATHCS B Marepuasibl 0/10Ka «BBIMYCKHUK HAay4YWUTCs». OTO TIO3BOJIMT TPEJOCTAaBUTh
BO3MOYKHOCTb 00yYaroIMcsi IPOJeMOHCTPHPOBATh OBJIaJieHre KaueCTBeHHO MHBIM YPOBHEM JOCTIKEHHUH U BBISIBJIATh JUHAMHUKY
poCTa YHC/IeHHOCTH HanboJiee OAr0TOB/IEHHBIX 00YYaroIHXCsl.

[TpyHUMNMANTEHBIM OT/IMYMEM pe3y/IbTaToB 0a30BOrO ypPOBHS OT pe3y/bTaToOB YIJIyOJI€HHOTO YPOBHS SIB/ISIETCS WX LiesieBast
HalpaB/IeHHOCTb. Pe3ynbTaThl 0a30BOTO YPOBHS OPHEHTHMPOBaHbI Ha OOMIyH0 (YHKLHMOHANBHYH) T'PAMOTHOCTb, MOJyueHHe
KOMITeTEeHTHOCTeH ZIJIs TOBCeIHEBHOM JKM3HH 1 0011[ero pa3BUTHs. JTa IPyIINa pe3y/IbTaToB MpeJro/iaraer:

— TIOHMMaHKe TIpeJMeTa, K/IIOUEBBIX BOMPOCOB M OCHOBHBIX COCTABJSIOLIUX 3/IEMEHTOB HM3y4yaeMOoW TpeJMeTHOW 00/1acTH, uTo
obecrieurBaeTCsl He 3a CYeT 3ayuMBaHUs OIpeZeneHHui U NpaBui, a IOCPeJCTBOM MO/JeNMpPOBaHKsA U MOCTAHOBKU TPOOIeMHBIX
BOIIPOCOB KYJ/IbTYPbI, XapaKTepHbIX J/Is1 JAHHOW MpeAMeTHOH 06/1acTy;

— yMeHHe pelllaTb OCHOBHblE INpaKTHUeCKUe 3ajlaud, XapakTepHble [JIs1 MCIO/b30BaHUSI MeTOJ0B M WHCTPYMeHTapusl JaHHOMN
TipeJIMeTHOM 06JacTy;

— OCO3HaHWE pAaMOK H3y4yaeMOW IpeAMeTHOM 00/acTH, OrpaHWYeHHOCTH METOZOB W HMHCTPYMEHTOB, THUIIMYHBIX CBsi3eld C
HEKOTOPBIMHU JPYTMMH 00/1aCTSIMU 3HAHUS.

Pe3y/ibTaThl YIJIy0/IeHHOTO YDOBHS ODHEHTHDOBAHBI Ha TOJyYeHHe KOMIIETEHTHOCTEH [jisi Toc/eayroel npodeccroHaabHON
JeATe/IbHOCTH Kak B paMKax JAaHHOW MpeJMeTHOW 06slacTH, Tak M B CMEXHBIX C Hel obsiacTsax. OTa Tpyrmmna pe3y/ibTaToB
npe/iriosiaraer:

— OBJIa/leHHe K/II0UeBbIMU MOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMTCS JaHHas IpeiMeTHasi 00/1acTh, pacro3HaBaHue
COOTBETCTBYIOILMX MM NPU3HAKOB U B3aUMOCBsI3€eH, CTIOCOGHOCTH /1eMOHCTPHUPOBAaTh Pa3/IUUHble TTOAXOAbI K U3YUEHUIO SIBJIEHUH,
XapaKTePHBIX /IJIs1 U3yuaeMoU TpeMeTHO! 00/1acTy;

— yMeHHe pellaTh KaK HEKOTOpbIe NMpaKTHUYecKre, TaK M OCHOBHbIE TeOpeTHYecKHe 33/jaud, XapakTepHble [ MCIO/Ib30BaHUs
MEeTOZOB U MHCTPYMEeHTapHsi JaHHOM MpeIMeTHOM 06/1acTy;

— Ha/IMuKe MPeACTABIeHNI 0 JaHHOW MPeAMETHOM 006/1aCTH Kak LieJIOCTHOUM TeopHH (COBOKYITHOCTH TEOPHE), 00 OCHOBHBIX CBA35X
C VHBIMH CMEXHBIMU 00/1aCTIMU 3HAHUH.

ITpumepHble nporpamMMbl yueOHBIX IIPeAMETOB IIOCTPOEHBI TakKMM 00pa3oM, UTO IpeiMeTHble pe3y/bTaTbl 0a30BOTO ypOBHS,
OTHOCSILMeCs] K pasfienny «BbIMyCKHUK MOIYYUT BO3MOXXHOCTb HAayUHUThCsI», COOTBETCTBYIOT NpeJMeTHBIM pe3ysbTaTaM pasfesa
«BpInyckHUK HayuuTcs» Ha yriybseHHoM ypoBHe. IIpefMeTHble pe3y/bTaThl pasfiena «BbIMyCKHUK IOIYYHT BO3MOKHOCTb
HaAYUUTHLCS» He BBIHOCSTCS Ha UTOTOBYIO aTTECTAL[MI0, HO TIPU 3TOM BO3MOYKHOCTb X JOCTIDKEeHHs [OJDKHA OBITH IpeJjocTaB/ieHa
K&KIOMY 00yUaroLeMycs.

BbINyCKHUK Ha YI/1y0/IeHHOM yPOBHE HayUHTCS:

—  packpblBaTb Ha NPUMepax poJib XMMUHU B ()OPMHUPOBAHHUM COBPEMEHHOW HAayYHOW KapTHHBI MHpa M B INMPaKTHUeCKOU
JlesITe/IbHOCTH UesIOBEKa, B3aMMOCBSI3b MEXKIY XUMHeH U JPYTMMH eCTeCTBEeHHBIMY HayKaMy;

—  WUIIOCTPUPOBAaTh Ha TIpUMepax CTaHOBJEeHHWEe W 3BOJIIOLMI0 OpraHU4YeCKOW XMMHM KaK HayKd Ha pas/M4HBbIX
MCTOPUUECKUX 3Tarax ee pasBUTHS;

—  yCTaHaB/MBaTh NPUYMHHO-C/Ie/CTBEHHbIE CBS3M MeX/Y CTPOeHHEeM aTOMOB XMMHUYECKUX 3/71eMEeHTOB U MepuoAnYecKUM
M3MeHeHHeM CBOMCTB XMMHUYECKHX 3/IEMEHTOB M UX COeJMHEHUM B COOTBETCTBHM C TIOJIOKEHHEM XHMHUECKHX 3/1eMEHTOB B
TIePUOINYECKOM CHUCTEME;

—  aHa/M3WpOBaTh COCTaB, CTPOEHHWE M CBOWCTBA BEIECTB, IPHUMEHsSl TIOJIOKEHUS] OCHOBHBIX XHMUYECKHUX TeOpHM:
XMMHYeCKOTO CTPOeHHsI OpraHnyecKrx coeauHeHnit A.M. ByTiiepoBa, CTpoeHHUsI aTOMa, XMMUUECKOH CBSI3H, 3€KTPOUTHUECKOMH
JUCCOLMALIMA KHUCIOT W OCHOBaHWM; yCTaHABIMBaTb IMPUUYMHHO-C/IeACTBEHHBbIE CBSI3M MEXKY CBONCTBaMM BeIeCTBA U €ro
COCTaBOM U CTPOEHUEM;

—  TIpUMeHATh MpaBU/a CUCTEMaTUUeCKOM MeXKyHapOoJHON HOMEHK/IaTyphbl KakK CpeJcTBa pas/MyeHUs U U/eHTU(hUKaLIU
BeIL|eCTB 110 UX COCTaBYy U CTPOEHUIO;

—  COCTaBJIsITb MOJIEKY/ISIPHbIE M CTPYKTYpHble (DOPMY/IbI HEOpraHW4YeCKMX W OpraHMYecKMX BelecTB KakK HOcHUTesel
vH(OpMAaIMY O CTPOEHHUH BeljecTBa, ero CBOMNCTBAX W NIPUHA/JIEKHOCTH K OTIpe/ie/IeHHOMY K/1acCy COeJMHeHWH;

—  00OBSCHATH MPUPOAY M CIOCOObI 0Opa30BaHUs XUMHUUECKOM CBSA3W: KOBAJEHTHOW (TIO/ISIPHOM, HEMOJISIPHOM), MOHHOM,
MeTa/UINYeCKOM, BOJOPOJHOM — C Lie/bI0 ONpe/iesIeHHs] XMMUUeCKOl akTUBHOCTHU BellleCTB;



- XapakKTepu30oBaThb CI)I/IBI/ILIECKI/IE CBOMICTBa HeOpraHW4yeCKux M OPraHWYeCKWX BeleCTB W YCTaHaB/IMBATH 3aBUCHMOCTH
q)HBI/IquKI/IX CBOICTB BELIEeCTB OT TUIIA KpHCTaHﬂHHECKOﬁ PELIeTKH;

— XdPdKTE€PU30BaTb 3dKOHOMEPHOCTHU B U3MEHEHUHU XUMHNYECKUX CBOMCTB IMPOCTHIX BeleCTB, BOAOPOAHBIX COE,E[HHEHI/IIZ,
BBICIIMX OKCH/IOB U TH/IPOKCH/IOB;

—  TPHUBOJUTH MPUMeEPbl XMMHUYECKUX PeaklUi, PacKpbIBAIOIIMX XapaKTePHbIe XMMHUUECKHUe CBOWCTBA HEOPraHWUECKUX U
OpraHNYeCcKUX BeleCTB W3yUYE€HHbIX K/IaCCOB C LeJ/IbF0 UX I/I,ELEHTI/ICDI/IKEILII/II/I U 00BsICHeHUs 00/1acTH TNpUMEHEeHUS;

—  ompefensTb MeXaHW3M peakIMM B 3aBUCHMOCTH OT YCJIOBUM TPOBeJeHHUs] Peakl[ii U IMPOTHO3UPOBATH BO3MOKHOCTH
TIPOTEKAHUA XUMHUYECKHUX peaK]_[I/Iﬁ Ha OCHOBE THUIIa XUMUYECKOH CBSI3H U aKTUBHOCTHU peareHToB;

—  yCTaHaB/MBATh 3aBUCUMOCThH PEAKI[MOHHOW CIIOCOOHOCTYA OpraHUYeCcKHUX COeAVHEHUH OT XapaKTepa B3auMHOIO BJIASHHUS
dTOMOB B MOJIEKY/IdX C LI€J/IbIO TIPOrHO3MPOBAHUA MPOAYKTOB peaKLInU;

— YCTaHaB/IMBATb 3dBUCHUMOCTb CKOPOCTU XUMUYECKOH peakini U CMeIeHUsA XUMHU4YECKOro paBHOBECHA OT Pa3/IMUHBIX
(haKTOPOB C LIeNbIO OTpe/ieieHrst ONITUMATBHBIX YC/IOBUH MPOTeKaHUsI XUMUYeCKHX TIPOLIeCCOB;

—  yCTaHaB/MBATh T'EHETUYECKYIO CBsI3b MeX/y K/1acCaMU HEOPraHWUeCKMX W OPraHMYecKWX BeLecTB i 000CHOBaHWS
HpHHL[HHHaJIbHOﬁ BO3MO>XHOCTH I10/Iy4eHHA HeOPraHNYeCKUX U OpraHnYeCKux COE,C[I/IHEHI/Iﬁ 3a[laHHOT'O COCTaBa U CTPOEHUs;

—  monbupaTh peareHThbl, YCJIOBUSI W OMpeJeNsTh TPOAYKThI Peakivii, MO3BOJIAIONIMX peaan30BaTh JabopaTOpPHbIE U
TPOMBILIIEHHBIE CITOCOObBI MOTyYeHUs] BAXKHEHUIIIMX HEOPraHUUeCKUX U OPraHUUeCKUX BelleCTB;

—  ompefiesiiTh XapakTep CpeAbl B pe3y/bTaTe TMpPO/M3a HEeOPraHWYeCKUX W OPraHHUeCKUX BeIeCTB W TPUBOAUTH
TIpUMepHbI T'MAp0Jir3a BeleCTB B HOBCE,E[HEBHOI‘/‘I JKHM3HU 4yesiOBeKa, 6HOHOFquCKHX 06MeHHI>IX nponeccax v rpoMbIIJIEHHOCTH;

— NpUBOAWUTL TIpUMEDPBI OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKL(I/Iﬁ B TMpupoje, TMPOM3BOACTBEHHBLIX IIpoLjeCCax H
JKU3HeeATeTbHOCTH OPraHU3MOB;

—  00OCHOBBLIBaTb TIPAKTUYECKOE WCIIO/b30BaHUE HEOPraHWYeCKUX W OpraHWYecKUX BeIeCTB W WX peakluid B
MIPOMBIIJIEHHOCTU U OBITY;

— BBITMO/IHATD XUMUYECKUHN SKCIIePUMEHT I10 PACIIO3HABAHWIO U TMOJIYYEHUIO HeOPraHW4YeCKHUX W OpraHMYeCKUX BellecCTB,
OTHOCSIIIIUXCS K pas/MUHbIM K/IacCcaM COeIMHEHHWM, B COOTBETCTBUM C TMpaBW/IaMd U MpuUeMaMu 0e30macHoi paboTel ¢
XUMHUUECKUMH BellleCTBaMH 1 labopaToOpHbIM 000py/10BaHUEM;

- TIPpOBOJWTL pACUETbl Ha OCHOBE XHMHWYECKUX (l)OpMyI[ nu ypaBHeHI/Iﬁ peaKuHﬁ: HaXOXXIeHne MOHEKyHHpHOﬁ (l)OpMyI[I)I
OpraHN4YeCcKoro BelleCTBa IO ero IJIOTHOCTU W MdCCOBBIM [JOJIAM 3J/IEMEHTOB, BXOJSLIMX B €ro COCTdB, W/IKX II0 TPOAYKTaM
CropaHusi; pacyeTbl MacCOBOM oM (MaccChl) XMMHUECKOTO COeJUHEHHs B CMeCH; pacyeTbl Macchl (0O0bema, KO/MuecTBa
BEIL|eCTBA) MPO/YKTOB PeakL[uH, eC/IM OJHO M3 BELIeCTB [JaHO B U30bITKe (MMeeT TIPUMEeCH); PacueThbl MacCOBOM WM 0OBbEMHOM
JIOJIA BBIXOJ]A TIPOJYKTA PEAKMK OT TeOPETUYeCKU BO3MOKHOTO; PacueThl TEryIoBOro 3¢pQeKra peaki[uu; pacueTbl 0OBEMHBIX
OTHOIIIEHUI Ta30B MPU XUMUUYECKUX PeakKlUsiX; pacueTbl MacChl (00beMa, KOJIMUeCTBa BeIeCTBa) MPOAYKTa Peaki[uu, eCyid OJJHO
U3 BeIL|eCTB /IJaHO B BU/Ie PAaCTBOPA C OMpe/ie/IeHHON MacCOBOH [/10/iell paCTBOPEHHOTO BelleCTBa,;

- HWCII0/Ib30BaTh METOAbl HAYYHOI'O IMO3HAHUA: aHa/IN3, CUHTE3, MO e/IMPOBaHNe XUMUUYEeCKHX ITPOLIeCCOB U SIBJIEHUMN — npu
pelieHnun yLIE6H0-I/ICCJ'[e,Z[OBElTeI[LCKI/IX 3d/id4 0 H3yUYeHUIO CBOﬁCTB, CHOC060B MoJiyuyeHrss U pACriO3HaBaHWA OPraHUYeCKHUX
Bell|eCTB;

—  B/IafieThb NpaBwiamMu 6e30macHOro odpailjeHust ¢ eJKUMH, TOPIOUMMU U TOKCUUHBIMU BellleCTBaMH, CPe/ICTBAMU ObITOBOM
XUMUWY;

—  OCYILIEeCTBJISATh MMOMCK XUMUUeCKOoN MH(OopMaIy 1o Ha3BaHUsIM, UeHTU(HUKaTopaM, CTPYKTYPHBIM (hOpMy/iaM BelllecTs;

—  KDUTUYECKU OLIEHWBATh W WHTEPIPETUPOBATh XUMHUUECKYIO WH(pOPMAIUIO, COJEPKAIyloCsl B COOOIEHUsAX CpPe/CTB
MaccoBoil wH(popMayu, pecypcax VIHTepHeTa, HAyYHO-TIOMY/SIPHBIX CTAaThIX C TOYKW 3PEeHHsl eCTeCTBeHHO-HayYHOU
KOPPEKTHOCTH B LIeJIAX BBISIBJIEHUSI OLIMOOYHBIX CY>KAeHWH 1 OPMHUPOBaHUs COOCTBEHHOH MO3HUIINH;

- YCTaHaB/IMBATb B3aMMOCBA3U MEXAY (l)EIKTElMI/I u TEOpHeﬁ, HquHHOﬁ " C¢1eACTBUEM TIpU dHA/TU3€ HpO6]IEMHI>IX CI/ITyaL[I/Iﬁ
14 O6OCHOBaHI/II/I NMPUHUMAEMBIX pEIHEHI/Iﬁ Ha OCHOBe XMMHWYeCKUX 3HaHHI>’I;

—  TIpeJCTaBJIsATh MYTH PELIeHUs T100anbHBIX TPo6JieM, CTOSIIMX Tiepe]| Ue/l0BeUeCTBOM, W TIePCIIeKTUBHBIX HarlpaBIeHUH
Pa3BUTHUS XUMUYECKUX TEXHOJIOTHM, B TOM UYHC/Ie TEXHOJIOTMM COBPEMEHHBIX MaTepHasioB C pa3uvHON (DYHKIMOHAIBHOCTHIO,
B0300HOB/IIEMBIX UCTOUHHUKOB CbIpb4, nepepa60TKH " YTU/IW3alX MTPOMBIIIEHHBIX U OBITOBBIX OTXO0B.

BbINyCKHUK Ha yrj1y0/IeHHOM YPOBHE MO/IyYHT BO3MOXKHOCTh HAyUUThCS:

—  ¢hopmyaupogamb yenb uccied08aHus, 8b108U2aMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl 0 XUMUYECKUX C8olicmeax
gewjecme Ha OCHOBe UX COCmasd U CmpoeHus, UX CNOCOOHOCMU ecmynamb 6 XUMu4ecKue pedkyuu, 0 Xapakmepe u npodykmax
DA3AUYHBIX XUMUYECKUX peakyuli;

—  camMocmosimenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYeCKUe IKCnepuMeHmbl ¢ cobaodeHuem npasun 6e3onacHoli pabomet
C sewjecmgamu u 1abopamopHbiM 060py008aHUeM;

—  uHmepnpemupogamb OdHHble O COCMAge U CMpOeHUU 8eujecms, No/AyueHHble C NOMOWbI0 COBDEMEHHbIX (DU3UKO-
XUMUYECKUX Memooos;

—  0onuchleamb COCMOSIHUE 3/1eKMpPOHAd 8 amome HA OCHOBe COBPeMeHHbIX KBAHMOBO-MeXaHU4ecKux npedcmasieHutl o
cmpoeHuu amoma 011 06vICHeHUsl pe3y/IbMmamos CneKmMpaabHO20 AHANU3A 8elecms;

—  Xapakmepu308amb po/b A30MOCO0ePHCaAWUX 2emMepoyUKAUUECKUX COeOUHeHUll U HyKAeUHOBbIX KUC/A0M KAaK 8aMCHeUWUX
6u0102UUECKU AKMUBHBIX 8elecms;

—  Np02HO3UpOBAMb B03MONXCHOCMb NPOMEKAHUsSl OKUCAUME/NbHO-80CCMAHOBUME/bHbIX peakyull, /AexXcaujux 8 OCHOge
NPUPOOHBIX U NPOU3800CMBEHHbIX NPOLECCOB.

Jlumepamypa u cpedcmea oOyueHus

1 Yuebnuk: I'abpuensH O. C, @.H.Mackaeg Xumust. 10, 11 knacc, mpodurbHeIii ypoBeHs — M.: Ipoda, 2014-2019;
Cabpuenss O. C, JibicoBa I'. I'. Xumus. 11 k. ITpoduibHeii ypoBeHb. — M.: Ipoda (c 2019 1.).

2 O. C. T'abpuensn, I'.I'. JIbicoBa Xumus. 11 kacc.  YueOHUK /st 0611je00pa30BaTe/IbHbIX YUPEXKAEHUH - M.




«JIpoda», 2013-2014 r.
3 Yuebnuk: I'abpuenst O. C, @.H.Mackaes Xumusi. 10 kacc, npoduibHeiii ypoedb — M.: [Ipoda, 2009-2019;
4 O. C. I'abpuensin Xumus. 10, 11 kmacc.  Metoanueckoe rmocobue - M.:«/Ipoda», 2014-2019 .
Tematuueckuii nian (10 KJIacc)
Kon-Bo wacoB | KontposbHble | Ilpakruueckue
paboThI paboThI
1 Beenenue 6 1
2 CrpoeHue U K1accU(UKaLKsl OpraHu4YecKUX coelMHeHnH 8
3 XuMHUeCcKre peakiuy B OPraHuueckor XUMHUH 4
4 YrneBomopoabl 28 2 1
5 CrpThl ¥ eHO B 8
6 Anbneruzibl. KeToHbI 8 1
7 Kap6oHOBbIE KMC/IOTBI,  CJIOXKHBIE 3UPBI U )KUPbI 14 1 2
8 YrneBofpl 10 1
9 A3soTCcopepkaie opraHayeckre coefvHeHus. bruonormuecku | 11 1
aKTHBHbIE BEIL[eCTBa.
10 [ToBTOpEHUE 5 1
Wroro 102 4 7

10 K/TACC (OPTAHUYECKASA XMUSI).
(3 u B Hefjemm10; Beero 102y4.)

Beepenne (6 u)

[TpesmeT opraHnueckoi XuMuu. OcoGeHHOCTH CTPOEHHs] U CBOMCTB OpPraHHMUECKHUX COeJVHeHWH. 3HaueHre U poJib

OpraHMuYecKoW XMMHU B CHCTEMe eCTeCTBEHHBIX HayK U B JKHU3HU oOiiectBa. KpaTkuii ouepk WCTOPUH pa3BUTHSL OpraHUYecKoi
XUMHUU.
[TpearoCkIIKY CO3/IaHUsSI TEOPUHM CTPOEHUS: TeOpUsl PaJUKalioB U Teopusl TWUIIOB, paboTel A. Kekyse, O. ®paHknanga u A. M.
ByTnepoBa, cbe3n Bpauell U ecrecTBouchbITaTesneld B I. Illmeliepe. OCHOBHBIE TOJIOXKEHUS TEOPUM CTPOEHHSl OpraHMYecKUX
coemuHeHnit A. M. ByTiiepoBa. XMMHUECKOe CTPOEHUE U CBOMCTBA OpPraHMYeCKHX BelecTB. Vi3oMepus Ha rpuMepe H-GyTaHa U
n3o0yTaHa.

DneKTpoHHOe 06/1aK0 ¥ opbuTass, X GOPMBL: S U p. DJIEKTPOHHBIE U 3JIeKTPOHHO-Tpaduueckue GopMy bl aTOMa YIIepoja B
HOPMaJIbHOM U BO30Y’K/IEeHHOM COCTOSIHHsIX. KoBasieHTHasi XUMHUYecKasi CBsI3b M ee Pa3HOBHJHOCTH: T M 0S BojopoziHast CBS3b.
CpaBHeHHe 0OMeHHOT0 U JOHOPHO-aKL|eNITOPHOTO MeXaHW3MOB 00pa30BaHKs KOBAaleHTHOM CBSI3U.

TMepBoe Ba/IeHTHOE COCTOSIHUE — SP>-TMOPU/U3aLKsA — Ha TIPUMEPe MOJIEKYJTbl MeTaHa U IPYTUX a/IkaHoB. BTopoe BajleHTHOe
COCTOsIHHE — SP>-THOPUIU3aLIis — Ha TIPUMeEPe MOJIEKYJIbI STHieHa. TpeThe BaJleHTHOe COCTOsIHUEe — SP-TUBpHaU3aliis — Ha
TpUMepe MOJIeKYJbl alleTh/IeHa. I'eoMeTprsl MOJIEKY/T paCCMOTPEHHBIX Bell|eCTB U XapaKTepHUCTHKa BHUJOB KOBAJIEHTHOW CBSI3U B
HUx. Mogenb ['uinecnu [y 00bsICHEHUS B3aUMHOTO OTTa/IKMUBaHUs TMOPUIHBIX OPOUTA/Iel U UX PacIionoXKeHHsl B IPOCTPAHCTBE
C MMHHMMYMOM 3Hepruu.

Jemoncmpayuu. Konnekijysi opraHMuecKuX BellecTB, MaTepuasoB U usfenuii u3 Hux. Mogenu mosekyn CHy u CH3;0H; CH,,
C,Hsu C¢Hs; H-OyTaHa u n3o0yTtaHa. B3aumogelicTBre HaTpUs C TAHOJIOM

Y OTCYTCTBHE B3aUMOJENCTBUSI C AWITHNOBBIM 3¢upoM. Kosnekuusi 1MojvMMepoB, NMPUPOJHBIX M CHHTETHYECKHUX Kay4yyKOB,
JIeKapCTBEHHBIX TipernaparoB, Kpacuteneil. Illapoctep)kHeBble W 0ObeMHble Mogemn Momekyn H,, Cl,, N, H,0, CH..
[TapocTepsxHeBbie U 00beMHble Mogemn CHa, C,Hs, CoH,. Mogenb, BBINOMHEHHas: W3 BO3AYIIHBIX IAPOB, AE€MOHCTPUPYIOLAs
OTTaJIKMBaHWe TUOPUTHBIX OpOUTaen.

IMpakmuueckas paboma Nel «OripeiesieHre yriepoja, BOJOPOZA U X/I0pa B OPraHUUeCKUX BeIeCTBax»

Tema 1
CtpoeHne u Knaccuukamnuss opraHuuecKux coeguHenmuii (8 u)

Krnaccudwkaiysi opraHideckux COoeMHEHUN 10 CTPOEHHUI0 «yTIePOAHOTO CKeJieTa»: aluKInueckue (alKaHbl, aKeHbl,
aJIKVHBI, alKaZiieHbl), KapOo-1MKIuueckye (IUK/I0aJKaHbl U apeHbl) U reTepolykinyeckue. Knaccudukaiys opraHuueckux Co-
e/IMHeHUH MO0 (YHKI[MOHAJBHBIM TDYIaM: CITUPTHI, (EHOJIBI, TPOCTbie 3(MUPHI, anbJerv/bl, KeTOHbI, KapOOHOBbIE KUC/IOTHI,
CJI0’KHBIE 3(UPBIL.

Homenknatypa tpuBmanbHas, pauuoHanbHas U MFOITAK. PaijyonanbHasi HOMeHK/IaTypa Kak Ipe/ieCTBeHHUK HOMEHKJIAaTypbl
WIOITAK. TIpunnmmel odpa3oBaHust Ha3BaHWM opraHnyeckux coenuneHuid mo VMHOITAK: 3amelrieHus], po/joHauaibHOM CTPYKTY -
DbI, CTapIIMHCTBA XapaKTepPUCTUUeCKUX rPpyI (an(aBUTHBIN MOPSJ0K).

CTpyKTypHasi M30MepHsi U ee BHUJbl: U30MepHUsl «YIJIEPOJHOrO CKeseTa», W30MepUsl TOJOKeHus (KpaTHOM CBsSI3sU U
(yHKIIMOHATBHOM TPYIIIBI), MeXKK/IaccoBasi m3oMepust. [IpocTpaHCcTBeHHasi U30MepUs U ee BUJbI: TeOMeTpHUecKasi U OITHUecKasl.
Buonoruueckoe 3HaueHue onTHueckoi uzomepuu. OTpa>keHrue 0COOEHHOCTeN CTPOEHHsST MOJIEKY/T FeOMETPUUECKUX U ONTUUECKUX
M30MEepOB B X Ha3BaHUSIX.

Hemoncmpayuu. O6pasifbl pe/ICTaBUTe/IeN PA3/IMUHBIX K/IACCOB OPraHUUeCKUX COeJUHEHUI U I11apOCTeP)KHEBbIe WK 00beMHbIe
MoJieM MX Mojiekysl. Tabmurbl «Ha3sBaHue alkaHOB M aJKWIbHBIX 3amectuTesieii» u «OCHOBHbIE KJ/ACChl OPraHHYeCKHX



coevHeHU». [IlapocTepkKHEeBbIe MO/Ie/T MOJIEKYJT OPTraHMYeCKHX COeJUHEHUH pPa3IuuHbIX KJIacCoB. MOIeu MOEKY/T H30MepOB
pa3HbIX BU/IOB U30MEPUH.

Tema 2. XumHuyecKHe peakLii{ B OpraHNuecKod XumMuu (4 u)
[MousiTHe 0 peakUusix 3amMeltieHus1. ['ajloreHMpoBaHye ajKaHOB U apeHOB, LeJI0YHOM TH/IPOJIN3 ra-/I0reHaIKaHOB.

[MoHsiTHe O peakUUsiX TPUCOeJUHEHHs. ['UpUpOBaHKe, TU/POraJoreHMPOBaHKe, rajloreHUpoBaHKe. Peakiyy nonumepusaluu u
TIOJTMKOH/IeHCALIWH.

[loHATHe O peakUusAX OTIeIUIeHWs  (SMUMUHUPOBaHUs). [leruApupoBaHMe  ajlKaHOB. Jlerwjparanysi  CITUPTOB.
[JerngpoxsopripoBaHye Ha MpUMepe rajoreHankaHoB. [ToHsITHe 0 KpeKUHTe a/IkaHOB U eT0/IMMepH3ariiy IT0JIMMepOB.

Peakuyu n3omepusanuu.

T'eMO/TMTHUUECKHUI U TeTEePOTMTUUECKUI Pa3phIB KOBAJIEHTHOM XUMHUECKOH CBsi3W; 06pa3oBaHue KOBaJeHTHOW CBSI3U M0 JOHOPHO-
aKILernTopHOMYy MexaHu3My. [IoHsiTHe 0 Hykieodwie U 3nekTpoduie. Knaccudukanus peakiyii o THUIY PearvpyroLX YacTHL]
(aykneodwibHbIe W 37eKTPOGUIbHBIE) U TIPUHLUITY U3MEHEeHHs] COCTaBa MOJIeKyJbl. B3auMHOe B/MsIHME aTOMOB B MOJIEKYJIaX
OpraHuyecKrx BelllecTB. IHAYKTHUBHBINA U Me30oMepHbIit 3¢ dekTrl. [IpaBuio MapKoBHUKOBA.

Pacuemnbie 3a0auu. 1. BerurcsieHue BbIX0/ja MPO/YKTa PEAKL[UKM OT TEOPETHUECKHU BO3MOXKHOTO.

2. KoMOvHMpOBaHHBIE 3aJauyl.
Jemorncmpayuu. B3peiB cMecu MeTaHa ¢ xyiopoM. Ob6ecijBeurBaHWe OPOMHOM BOJBI 3THJIEHOM U aleTHIeHOM. IlosmyueHue
heHonohopMabIeruIHON CMOJTEL.

HenomiMepu3anys rosmaThaeHa. [losyueHre 3TuieHa U 3TaHoma. KpekuHr KepocuHa. B3pbiB rpemyuero rasa. 'opeHue mMeraHa
WIW TIPOMaH-OyTaHOBOM cMecH (M3 ra3oBOM 3a’KWrajiky). B3pblB cMecu MeTaHa WM TMPOMaH-OyTaHOBOM CMecH C KUCJI0PO/OM
(Bo3yXOM).






Tema 3. YrieBogopojsbi (28 u)

[MousiTre 06 yryieBofopojax.
[TpupoHbIe KCTOYHUKH yTIeBoAopooB. HedTh 1 ee nmpombliieHHas nepepabotka. dpakLMOHHasI TTePeroHKa, TepMUYeCKUi
Y KaTa/JuTUUecKuil KpeKuHr. [IpUpoAHbIil ra3, ero cocTaB U MpakTUuyeckoe ucrosb3oBaHue. KameHHblil yronb. KokcoBaHue
KaMeHHoro yruisi. [IporcxoyaeHue PUPOJHBIX UCTOYHUKOB YT/IeBOAOPOAOB. PudopMuUHT, aflKuIMpoBaHHe U apoMaTU3alys
HeTenpoyKTOB. DKOJIOTHUECKHEe acreKThl J00bIuM, epepaboTKU U UCTIO/Ib30BaHKS MOJIE3HbIX KCKOMAEMbIX.

A 1k a H bl. 'oMosiOrnueckuii psisi v obias Gopmysa ankaHoB. CTpoeHHe MOJIEKYJIbI METaHa W JIPYTHMX aJKaHOB.
N3omepusi ankaHoB. PU3MyecKrie CBOMCTBA aJKaHOB. AJIKaHbl B TIpUpOAe. [IpOMBIliieHHBIe CITOCOOBI MOMyYeHHs:: KPeKUHT
alKaHOB, (pakiMoHHasi meperoHKa HedTu. JlabopaTopHble CMOCOOBI TMOyYeHWs aJKaHOB: CHUHTe3 Bropua, Aekap-
OOKCU/TPOBaHUE Cojieli KapOOHOBBIX KHUCJIOT, THAPOAM3 Kapbuia amoMuHus. Peakiyy 3amelleHusi. ['opeHue ajkaHOB B
pas/MuUHBbIX YC/I0BUAX. TepMuueckoe pas/ioykeHue ankaHoB. V3omepusauus ankaHoB. [IpumeHeHue ankaHoB. MexaHu3sm
peaklMy paZiMKaJbHOTO 3aMelleHus], ero craguu. [IpakTUyeckoe WCMO/Ib30BaHUE 3HAaHWK O MexaHu3Me (CBOOOJHO-
paZiMKaIbHOM) Peakivii B MPaBUIaX TEXHUKW O€30MacHOCTH B ObITY M Ha IIPOU3BOACTBE.

A 11 K e H bl. 'OoMosIOrMyecKuii psifi v obias Gopmyna ankeHoB. CTpoeHHEe MOJIEKYJIbI 3TUIEHA U APYTUX ajKEeHOB.
V3omepusi ajikeHOB: CTPYKTypHasi M TIPOCTPaHCTBeHHas. HomeHknatypa ¥ (u3ndeckue CBOMCTBa ankeHOB. [lomyueHue
STWIEHOBBIX YI/€BOJOPOZAOB W3 ajKaHOB, rajoreHaJkaHOB M CIUPTOB. Ilojspusaius o-CBSI3M B MoOJIeKy/laX ajJKeHOB Ha
npuMepe mporeHa. [ToHsTHe 06 WHAYKTUBHOM (+1) 3ddekTe Ha MpriMepe MOJEKY/bl TIPOTIeHa. Peakuyu TpUCOeAN HEHUS
(ranoreHupoBaHue, THAPOraJOreHUpOBaHKe, TupaTalys, TuApUpoBaHye). Peakiiu OKWC/IeHUS U MO/IMMepH3aliii aJKeHOB.
[TpumeHeHYe aIKeHOB Ha OCHOBe UX CBOWCTB. MeXaHW3M peakLu 3/1eKTPO(GUILHOTO TPUCOeIMHeHus K ankeHaMm. OKHUC/IeHne
alIKeHOB B «MSITKUX» U «OKeCTKUX» YC/IOBUSX.

A n k u H bl. ['oMonoruueckuii psg, ankuHoB. O61ast popmysa. CTpoeHHe MOJIEKYJIbl alleTHU/IeHa U IPYTUX aJKUHOB.

W3omepusi ankuHOB. HoMeHK/aTypa alleTHIEHOBBIX YIJIEBOAOPOJOB. Ilo/iyueHre ajJKWHOB: METAHOBBIM W KapOWHbIM
cnocobbl. du3nuecKre CBONUCTBA a/IKMHOB. Peakiiuu MprcoeMHEeHNs: rajloreHUPOBaHKe, MU/IPOra/ioreHUPOBaHKe, TU/[paTalys
(peakumsi Kyuepoea), rugpuipoBanue. Tpumepusanusi aueTwieHa B OeH3os. IlpriMeHeHue ankuHOB. OKHUC/IeHHWE alKHHOB.
Ocobble CBOMCTBa TEPMUHAJIBHBIX aJTKUHOB.
Ankamuenbl. O6ijas Gopmyna ankagueHoB. CTpoeHHe MoJieKys. M30Mepusi U HOMEHK/IaTypa anakafueHoB. Pusnueckue
cBolicTBa. B3aumHoe pacriono)keHue m-CBsi3eil B MoJieKyJlaxX ankaJueHOB: KyMy/JIMPOBaHHOE, COMPsDKeHHOe, M30JIMPOBaHHOe.
OCo0eHHOCTH CTPOEHUs COTPSDKEHHBIX allKaJueHOB, WX TMOJiydyeHWe. AHalorus B XUMHUECKUX CBOWCTBaxX aJKEeHOB U
ankagueHoB. Ilonumepu3anusi ankajueHoB. HarypaibHbIE M CUHTeTUYeCKMH Kayuyku. BynkaHuzaiusi Kayuyka. PesuHa.
Pa6otei C.B. JlebeneBa. OcobeHHOCTH peakLvii MPUCOeTUHEHUS K a/TKa/IMeHaM C COTIPSDKEHHBIMU T-CBSI3SMH.

[ukioankanbl. TToHATHE O LIMK/IOA/MKAaHAX U UX CBONCTBaX. I'oMoOJiOrnueckuii psij ¥ obias ¢hopMysia LUKI0ATKaHOB.
Hanpsokenne nykia B CsHs, C4Hs 1 CsHio, KOHpOpMarm CeHio. Vi30Mepust IUK/I0a7KaHOB (T10 «YTJIEPOIHOMY CKeJIeTy», IHC-,
TpaHC-, MeXKJaccoBas). XHWMHYeCKHe CBOKMCTBAa LMK/I0AJKaHOB: TOpeHHe, pas/io)keHWe, paJlKaJbHOe 3aMelleHle,
usomepu3arysi. OcoOble CBOWCTBA LIMKJIOMPOIIaHa, LIUKI06yTaHa.

Apenbl. BeH3on kak mipefcraBuTenb apeHOB. CTpoeHue MoseKysbl OeH3omna. CompsbkeHWe -CBsizeil. M3omepust u
HOMEHKJIaTypa apeHOoB, WX mosiyueHue. ['omosiorn OeH3osa. BimssHue OOKOBOM LieMM Ha 3/€KTPOHHYIO TUIOTHOCTb
COTPSDKEHHOT0 T-00J1aka B MOJIEKy/laX FOMOJIOTOB OeH30/1a Ha MpuUMepe ToJiyosia. XMMHUUeCKre CBOMCTBa OeH3osa. Peakiuu
3aMelleHus C yyacTveM OeH30/1a: rajloreHMpoBaHye, HUTPOBaHKe U alKuiupoBaHue. [IpumeHeHre GeH30/1a U ero roMOJIOrOB.
PajiukanbHOe Xj0pupoBaHue GeH3osia. MexaHW3M U yC/IOBUsI TPOBE/IEHUs Peakivuu PaZiMKajabHOrO XJIOPUPOBaHUS OeH30/1a.
Katamutuueckoe TuapupoBaHve OeH3oma. MexaHW3M peakUuid 3/eKTPOQUIBHOrO 3aMelLleHUs: TaJOoreHUpOBaHWs |
HUTPOBaHUs1 OeH30/1a U ero romMo/ioroB. CpaBHeHHe PeakLIMOHHOW CrocoOHOCTU GeH30/1a U TOTyoJia B PeaKLUsAX 3aMeLeHVs.
OpueHTupytolliee AelicTBre rpyrrbl aToMoB CH;— B peakliysix 3amellleHUsi C yuyacTtyueM Tosyosia. OpueHtanTsl [ v I poza B
peakLUsIx 3aMeleHus] C yuacTreM apeHoB. Peakijyiu O0KOBBIX 1jereli ankuabeH30I10B.

Pacuemnbie 3a0auu. 1. HaxoxaeHre MOJIeKyJISpHOUM (hOpMYJibl OPraHMYeCcKOro COefiMHeHus o mMacce (00beMy) MPOAYKTOB
cropanusi. 2. HaxokzieHue MoJieKy/sipHOM ¢opMyr/bl BelllecTBa 110 €r0 OTHOCHTE/LHOW TIOTHOCTM W MacCOBOHM [ofie
3JIEMEHTOB B coeiiHeHusiX. 3. KoMOMHUpOBaHHbIe 33/1auu.

Hemoncmpayuu. Komnekius «IIpupogHble WCTOUHUKU YIJIEBOJOPOAOB». CpaBHeHHE TIPOLIECCOB TOpeHus HedTH u
npupogHoro rasa. OOpa3oBaHue He(dTSHON TUIEHKM Ha TOBEPXHOCTH BOAbL KaTanmuThyeckwid KpeKWHT mapaduHa.
PactBopenue napaduHa B OeH3WHe W WCTapeHWe pacTBOpUTeNs U3 cMecu. [1naBneHue mapaduHa U ero OTHOLIEHHE K BOZe
(pacTBopeHHe, CpaBHEHHME TIOTHOCTEH, cMaurBaHue). Pa3jenieHue cMecu 6eH3MH — BOJIA C MOMOLIIBIO [Ie/TUTebHOM BOPOHKH.
ITonyyeHve MeTaHa W3 alleraTa HaTpusl M TUApPO-KcuAa Hatpus. Mogenu MO/eKysl aJkaHOB — I1apO-CTep)KHeBble U
ob6bemHble. ['opeHre MeTaHa, TIpOTaH-0yTaHOBOW CMecH, napaduHa B yCIOBUSX M30bITKA M HeJOCTaTKa KUCI0poja. B3phiB
CMecu MeTaHa C Bo3yxoM. OTHOILIIeHHe MeTaHa, MpornaH-0yTaHoBoM cMecH, OeH3WHa, napadvHa K OpOMHON BOZie U PaCTBOPY
repMaHraHaTa Kanvs. B3pblB cMecH MeTaHa U XJI0pa, MHULUMPYeMblil ocBelleHWeM. BoccraHoieHune okcuzpa meau (II)
riapaMHOM.

[TapocTep>kHeBbIe U 0OBEMHBIE MOZETH MOJIEKY/T CTPYKTYPHBIX U MTPOCTPAHCTBEHHBIX U30MEPOB aTKeHOB. OObeMHEIe MOZIe/TH
MOJIEKY/T anKeHOB. IlosyueHue 3TeHa W3 3TaHosia. ObecliBeurBaHuWe 3TeHOM OpoMHOW Boabl. O6eclBeuHMBaHHE 3TEHOM
pacTBopa nepmaHraHara kaaus. ['opeHue 3TeHa.

[MonyueHue arjeTwsieHa W3 Kapbuga Kampius. Pusnyeckue CBOMCTBA. B3auMogeiicTBue aleTvieHa ¢ OpOMHOM BOZJOM.
BsauMopeiicTBue aljeThsieHa C pacTBOpOM IlepMaHraHata Kanaus. ['opeHue atleTuseHa. B3aumogeilicTBue alleTu/ieHa C
pacTBOPOM COJIM MeJi1 iU cepebpa.

Mopenu (1apoCTep>KHEBble M OOBEMHBbIE) MOJIEKY/l ANKaZUEHOB C PA3/MUHbIM B3aWMHBIM Dacrioyio>keHueMm 71-cBsi3eld.
HenonmvmMepusaiius Kayuyka. Mogenu (iapocTep>kHeBbie U 0ObEeMHbIE) MOJIEKY/ aJKa[UEHOB C DPA3IMUHbIM B3aUMHBLIM



PacroioKeHueM Ti-cBsizeid. Koarysisitys MyieuHOro coka KayuyKOHOCOB (MOJioUasi, 0[yBaHUMKOB WY (uKyca).
[TapocTep>KHEBbIE MO/E/IM MOJIEKYJT [IUK/I0ATKaHOB U alkeHOB. OTHOILEHHe LIMK/IOreKCaHa K PacTBOPY MepMaHraHaTa Kasiust
1 OpoMHOl BoJ€e.

[ITapocTepsxHeBble U 00bEMHBIE MOZIeTH MOJIeKy/1 OeH30/1a U ero rOMOJIOroB. PasfiesieHre ¢ IOMOIIBIO [ie/IUTe/TbHON BOPOHKH
cMecu GeH3on — Boga. PacTBopeHue B OeH30/1e pa3/MUHBIX OPraHUUeCKUX M HeopraHW4eckux (Harpumep, Cepbl) BelecTB.
OKCTparupoBaHHe KpacHTeled W Jpyrux BellecTB (Harpumep, Moza) 6eH30/10M U3 BOAHBIX pacTBOpoB. ['opeHue OeH3oma.
OtHowenre OeH3oa K OPOMHOM BOZe M pacTBOpPY IlepMaHraHara Kamus. IlomyueHue HuTpobGeH30/1a. ObeciBeurBaHHe
TOJTy0JIOM MOAKUC/IEHHOTO PAaCcTBOPA [epMaHraHaTa Kajusi 1 GpOMHON BOJBL

JlabopamopHbie onbimbi. 1. TIocTpoeHVe MOfeIel MOJIEKYJT a/TKaHOB.

IMpakmuueckas paboma Ne2 «IlojiyueHre 3TUIEHA U OTIBITHI C HUM»

Tema 4. Cnuprtsl ¥ ¢eHosbI (8 u)

Criptsl. CocTaB M KnaccuuKalys crupToB. M3oMepusi criupToB (110J10KeHHe THAPOKCUIbHBIX IPYII, MeXK/IaccoBasi,
«yTJIePOJHOTO CKesleTa»). Pu3nveckue CBOIMCTBA CHMPTOB, MX TMojayvyeHHe. MexMmoseKy/sipHas BOJOpPOJHasi CBSI3b.
Oco6eHHOCTH 3/IeEKTPOHHOTO CTPOEHUs] MOJIEKY/I CIMPTOB. XMMHUeCKHe CBOMCTBA CITUPTOB, O00YC/IOB/IEHHbIE HaW4HeM B
MOJIeKy/aX THIPOKCHIBHBIX TPYIN: 00pa3oBaHue ajJKOroJIsATOB, B3aUMO/EUCTBHE C TaloreHOBOJOPOAaMH, MEeXXMOJIEKYJIsIpHast
Y BHYTPUMOJIEKYJISIDHAs JerWApaTalus, 3TepudUKalys, OKUC/IeHHe W AeruipupoBaHue cruptoB. OCOOEHHOCTH CBOKCTB
MHOTOaTOMHBIX CIHUPTOB. KauecTBeHHasi peakiyss Ha MHOTOATOMHBIE CIHPTHL. Ba)KHellMe TMpeACTaBUTENN CIUPTOB.
du3mosoruyeckoe AeiicTBYe MeTaHo/Ia ¥ 3TaHo/1a. AJIKOT0/N3M, ero rnociefcTsus. IlpodurnakTrka ankorosmsma.

@eHornbl. PeHos, ero ¢usnueckre CBOMCTBA U MonyueHre. XMMUUeckre CBOWCTBA (eHosIa KaK (PYHKLIMSI ero CTPOeHUsI.
KucnortHble cBoiictBa. B3anMHoe BivsiHMe aTOMOB W TpYI B MOJeKy/aX OpraHHYecKMX BelleCTB Ha TpuMepe (eHosa.
IMomukongeHcalus ¢deHona ¢ GopmanbiernzomM. KauectBeHHasi peakijusi Ha ¢eHon. [IpumeHeHue denosna. Knaccudukanus
¢erosoB. CpaBHeHHe KHCIOTHBIX CBOWCTB BeILeCTB, COZEp’KalliiX THAPOKCHIBHYIO IPYIINY: BOZJbI, OFHO- ¥ MHOTOaTOMHBIX
CUPTOB, (eHoMa. JMeKTpopUIbHOe 3amellieHHe B 6eH30/16bHOM KosibLie. [IpriMeHeHre IPOU3BOAHBIX (eHoa.

Pacuemuble 3a0auu. BeruriciieHust 10 TepMOXUMUYECKHUM YPaBHEHHUSIM.

Hemoncmpayuu. dusnyeckre CBOWCTBA 3TaHOIA, NponaHosa-1 u 6yraHona-1. [IlapocTep>kHeBble MO ey MOJIEKYJ/l U30MepOB
¢ moJsieKyJisipHbIMU popmysiamu C3Hg0 1 C4H1O. KomnruecTBeHHOe BhITECHEHHe BOJOpOZa U3 civprta HaTpueM. CpaBHeHue
peakiuii TOpeHUs] 3TUIOBOIO U MPOMWIOBOro crnupToB. CpaBHeHMe CKOPOCTeM B3aUMOJeMCTBUSI HAaTpusl C 3TaHOJIOM,
TIpOMaHo/IOM-2, TiuliepuHoM. [losnyuenue ripoctoro 3¢upa. [Tomyuenue ciokHoro 3¢wupa. IlosyueHre 3TeHa M3 3TaHOJIA.
PacTBOpUMOCTh (peHOJIAa B BOZie TIpM OOBIUHOM M TOBBILIEHHOW Temreparype. BeiTecHeHue ¢eHosa u3 (eHossTa HaTpus
yrosbHOU KucsioToi. Peakuyst peHomna ¢ xsopugom xenesa (I1I). Peakuus peHona c dopmanbaernsom.

JlabopamopHbie onbimbl. 2. B3aumoeicTBHe MHOTOaTOMHBIX CITUPTOB C rugpokcuaom meau (11).

3. B3anmogeiicTBre BOZHOr0 pacTBopa (eHosa ¢ GPOMHON BOJOM.

Temab. Anbperujbl. Ketonsl (8 u)

CrpoeHWe MOJIEKY/ a/lbJIeTUZOB U KETOHOB, UX M30MepHust U HoMeHK/IaTtypa. Oco0eHHOCTH CTPOeHUsI KapOOHWIbHOM
rpymnmbl. du3nyeckue CBoMcTBa (opMasbleruja U ero romosoroB. OTAesbHbIE TPEJCTaBUTENUA asibJeTH/I0B U KETOHOB.
XUMHUUeCKre CBOMCTBA ajib/IeTH/I0B, 00YC/IOB/IEHHbIE HA/IMUHUEM B MOJIEKY/le KApOOHU/ILHOM TPYIIIbI aTOMOB (TM/pY POBaHMUE,
OKHCJIEHMEe aMMHUAuYHbIMK pacTBOPAMHU OKcHja cepebpa u rugpokcuza meau (I1)). KauecTBeHHbIe peakiuy HA ajibJIETU/bl.
Peakiiyisi mo/MKoHqeHcarmu hopmarnbaerua ¢ dperosmom. Oco6@HHOCTH CTPOEHHUST U XUMUUECKUX CBOMCTB KeToHOB. Hykieo-
¢umbHOe TIpHicOeWHEHWEe K KapOOHWIBHBIM coefuHeHUsM. [IpwicoequHeHHe IMAHOBOJOPOZA U THAPOCY/Ib(GHUTa HATPUS.
B3avMHOe B/IHSHWE aTOMOB B MoJieKysaX. ['ajloreHUpOBaHWE ajbJeTWJ0B U KETOHOB 0 MOHHOMY MEXaHHU3My Ha CBETY.
KauecTBeHHast peakLyisi HA METHJIKETOHBI

Jemorcmpayuu. 1lapocTep)XHEBbIE MOAENH MOJIEKY/T abJErHJ0B U U30MepLbIX UM KeToHOB. OKucieHre GeH3abAeruia Ha
BO3/yxe. Peakijust «cepeOpsiHOTO 3epKaja». OKHCIeHUe aberuioB ruapo-Kcugom meau (I1).

JlabopamopHbie onbimbl. 4. Peakiyst «cepebpsiHOrO 3epKania». OKWc/ieHne anberuioB rugpokcugom meau (11)
ITpakmuueckas paboma Ne3 «['upOKCUTBHBIE U KapOOHU/IBHBIE TIPOU3BO/HbIE YTJIEBOAOPO/IOBY

Tema 6. Kap0oHOBbIe KHC/IOTBI,  C/I0XKHBIE 3(pupbI ¥ KUPHI (14 u)

Kap6oHoBele KUCTOTEL. CTpoeHHe MOJieKy/al KapOOHOBBIX KHCIOT M KapOOKCHIbHOHM rpymmbl. Knaccudukauus u
HOMEeHK/IaTypa KapOOHOBBIX KUC/IOT. PU3NUecKre CBOMCTBA KapOOHOBBIX KUCJIOT U UX 3aBUCUMOCTb OT CTPOEHUSI MOJIEKYJI.
KapOoHOBbIe KUCTOTBI B TpUpOZie. Buonoruueckass posib KapOOHOBBIX KUCIOT. OOIye CBOMCTBa HEOPTaHUYECKUX U Op-
raHUuecKUX KHUCAOT (B3aUMOZIEHiCTBME C MeTa/uylaMd, OKCH/aMM MeTajUloB, OCHOBaHUSIMH, COJsIMH). BrusHue
YI7IEBOZIOPO/IHOTO pajiviKazia Ha crly KapOoHOBOI KUC/IOThL. Peakijys 3TepuduKaliyy, yCaOBUs ee NIpoBeeHHs. XUMUUecKue
CBOICTBa HempeJebHbIX KapOOHOBBIX KUC/IOT, 00yC/IOB/IeHHbIe HalUUHeM T-CBSI3U B MoJieKyJie. Peakijuu 371eKTpoguibHOro
3aMelleHus C y4acTheM OeH30MHON KUCIOTI.

Crnosxuble 3¢upsl. CTpoeHUe CJIOXKHBIX 3¢HpoB. V30Mepusi C/IOXKHBIX 3(HPOB («yT/IepOJHOTO CKeJleTa» U MeXK/IacCoBasi).
Homenknarypa c/ioxHbIX 3¢upoB. OOpaTUMOCTb peaky 3TepUUKalH, THAPOIN3 CJIOKHBIX 3(UpPOB. PaBHOBecHe peakLUH
3TepruMKaLi — THAPOJN3a; (PaKTOPHI, BIUSIOLIMe Ha Hero. PellleHne pacueTHBIX 3a/jau Ha Ompe/esieHre BbIX0Aa MPOAYyKTa
peaku# (B %) OT TeopeTHUeCKd BO3MOYKHOTO, YCTaHOB/IeHHe OPMYJ/IBI M CTPOEHHs BeIL|eCTBa 10 MPOAYKTaM ero CropaHUs
(wnu ruzpoau3a).

2Kupsl. JKupbl — c/10)KHBIe 3(QUpBI IHLlepUHa U KapOoHOBBIX KUC/IOT. CocTaB M cTpoeHue »upoB. HoMeHk/1aTypa u



Kaccudukarys xupoB. Macna. JKupel B nipupoge. bronornueckre ¢yHkuyu xupoB. CBolicTBa )XHUpoB. OMbLIEHHE KUPOB,
nofyueHrie Mbuia. OObICHEHWE MOKOLIMX CBOWCTB MbUIa. [HUADUpPOBaHME >KUIKHUX >XKUpPOB. MaprapuH. ITonsitue o CMC.
OO0BsICHEHME MOIOIIUX CBOMCTB Mblla 1 CMC (B CpaBHEHHH).

JemoHcmpayuu. 3HaKOMCTBO C (HU3UYECKMMM CBOMCTBaMM HEKOTOPbIX KapOOHOBBIX KHUC/IOT: MYpPaBbMHOM, YKCYCHOH,
TIPOTIMOHOBOM, MAcC/IsSHOM, I1aBeieBOl, JIMMOHHOMW, OJIEMHOBOM, CTeapuHOBOM, OeH30lHOM. Bo3roHka OeH30MHOM KHCJ/IOTHI.
OTHoIeHHe Pa3MuUHbIX KapOOHOBBIX KUC/IOT K Boje. CpaBHeHHe KUCJIOTHOCTH CPelbl BOZHBIX PacTBOPOB MYyPaBBHHOW U
YKCYCHOH KHCJIOT OZMHAKOBOM MOJISIPHOCTH. ITo/TyueHre MPUSTHO MaxXHYLero CI0KHOro 3¢upa. OTHOLIeHe K GPOMHOM Bozie
Y pacTBOPY TepMaHraHaTa Kajusl TipefieJbHON W Hempee/bHON KapOOHOBBIX KUCIOT. I[lapocTep)XHeBbie MOAENU MOJIEKYJT
CJIOXKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOLIEHHE CIUBOYHOTO, MOJCOJHEYHOTO U MALIMHHOTO Macjia K
BO/JJHBIM pPacTBOpaM OpoMa U TlepMaHraHara Kajusl.

JlabopamopHble onbimbl. 5 PaCTBOPUMOCTb )KUPOB B BOJle M OPraHUUEeCKUX PaCTBOPUTEISX.

ITpakmuueckue pabombt 4. «IlomyuyeHre YKCYCHOMN KHUCJIOTHI U H3yUYeHUE ee CBOMCTB»

5. «CuHTe3 coXKHOro 3¢hupa 1 pacueT ero BbIxo/a OT TeOPeTHYeCKH BO3MO)KHOT0»

Tema 7. Yruesops! (10 u)

MoHo-, au- u nonucaxapyugpl. IlpeacraBuTenn KaxxgoM rpynmnel. brosoruyeckast posibs yrieBofioB. VIX 3HaueHUe B )KU3HU
yeJIoBeKa U 00IIecTBa.

MoHocaxapugel. ['ntoko3a, ee ¢usnueckre cBoiictBa. CTpoeHWe MosieKy/bl. PaBHOBecHsi B pacTBOpe TJIHOKO3BI.
3aBUCHMOCTb XMMHUYECKMX CBOMCTB TJ/IFOKO3bl OT CTPOeHWsI MoJieKy/bl. B3aumopeiictBue c rugpokcusom Meau (II) mpu
KOMHATHOW TeMmIlepaType W HarpeBaHul, 3TepudHKalys, peakuus «cepeOpsHOro 3epkana», TWApYpoBaHUe. Peaxiyu
Opo’KeHUsI IJIIOKO3BI: CIHMPTOBOTO, MOJIOUHOKMC/IOTO. I'yIFoKo3a B mpupofe. bromnornueckas posb I/OKO3bl. IIpuMmeHeHue
[JIIOKO3bl Ha OCHOBe ee CBOWCTB. PpyKTo3a Kak M3oMep IVIt0KO3bl. CpaBHeHHe CTPOEHHs] MOJIEKY/] M XUMUYeCKHUX CBOWCTB
[JIFOKO3bI U PpYKTO3bl. PPYKTO3a B IIPUPO/E U ee OHoiornyeckas posb.

Hwucaxapuppl. CTpoeHue arucaxapyuoB. BoccTaHasmmBarolye 1 HeBOCCTaHaB/IMBarOIMe fqucaxapyujel. Caxapo3sa, /1aKTo3a,
MajbTO3a, WX CTPOEHWe M Ouosjoruueckas posib. ['uaponw3 aucaxapujoB. [IpOMBILIIEHHOE TOyueHHe Caxapo3bl W3
TIPUPOJHOTO ChIPBSI.

IMonucaxapuzpl. Kpaxman u Lje/uiosiosa (CpaBHUTe/IbHAs XapaKTepUCTHKA: CTPOeHHe, CBOICTBA, 6UOI0rHuecKas poJib).
dusnveckue CBOICTBa MosivcaxapujoB. XUMUUecKre CBOWMCTBa mnosmvcaxapyuos. ['maponns noscaxaprzioB. KauectBeHHas
peakuusi Ha Kpaxmai. Ilosmcaxapuipl B NpHpOZe, UX Ouomorndeckas ponb. IlpumeHeHue mosmcaxapufioB. [loHsTue o6
HCKYCCTBEHHBIX BOJIOKHaX. B3auMozieliCTBHe 1ie/UTF0/I03bl C HEOPraHNUeCKUMH U KapOOHOBBIMU KHC/I0TaMHd — 0Opa3oBaHHe
CJIOKHBIX 3()MPOB.

Jemoncmpayuu. OBpasiipl yrjeBooB U usfenuil u3 Hux. B3aumogetictBre caxapo3sbl ¢ rugpokcugom meau (I1). Tlonyuenve
caxapara Ka/bLUsl U BhIfle/leHHe caXxapo3bl U3 pPacTBOpa caxapara KasbLys. Peakuus «cepeGpsiHOTO 3epKasa» JIsl TTIOKO3BI.
B3aumopielicTBue TJIFOKO3bI C (YKCHMHCEPHUCTOM KUCIOTOW. OTHOIIEHWe pacTBOPOB Caxapo3bl M MasbTO3bl (JIAKTO3BI) K
ruppokcyly Meau (II) mpu HarpeBanuu. O3Hakom/eHUe C (PU3MUECKMMHM CBOWMCTBAMU LIe/IT0JI03bl M Kpaxmana. Habyxanue
LieJI/IF0JI03bl M KpaxMasia B Boge. [TosryueHre HUTpaTa Lje/UIr0/103bl1.

JlabopamopHbie onbimbl. 6. B3auMoeiicTBYe TIH0KO3bI ¢ TUAPOKcHaoM Meau (I1) mpu 06BIYHBIX YCIOBUSIX U TIPU HAaTPEBaHUH.
B3anMogeficTBre I/IIOKO3bI C aMMHAYHBIM PaCTBOPOM OKCHZa cepebpa.

7. KauecTBeHHas peakliys Ha KpaxMall.

Ipaxkmuueckas paboma 6. «PellieHre 3KCriePUMEHTATBHBIX 3aa4 110 TeMe « YTIEBOAbD».

Tema 8. A3zoTcojepikaliue opraHudeckue coejuHeHus. buosornuecku akTuBHbIe BelecTBa. (11 u)

Hurpocoenunenust. AMunbl. CocTaB U cTpoeHHe aMUHOB. Kraccudukauus, n3omeprst 1 HOMEHK/IaTypa aMUHOB. AJTH-
¢atuueckue aMuHbl. AHWIMH. [ToslyueHre aMUHOB: alKWIMPOBaHWe aMMUaKa, BOCCTaHOB/IEHHe HUTPOCOeJUHeHuH (peakLus
3unuHa). Pu3nuecKre CBOWCTBA aMHWHOB. XHWMHWYECKHE CBOWMCTBA aMHWHOB: B3aMMOJIEHICTBHE C BOJOW U KHCIOTaMH.
T'omonoruueckuii psii apoMaTUYeCKUX aMHUHOB. AJIKUIMPOBaHME W al[WIMpOBaHWe aMHHOB. B3auMHoe B/MsSIHHE aTOMOB B
MOJIeKyJIaX Ha TTpUMepe aMMUaKa, aTMaTiuecKUx 1 apOMaTHUYeCKUX aMUHOB. [IprMeHeHre aMIHOB.

AwmuHOKUCTOTEL U Genkn. CocTaB U CTPOEHWe MOJIEKY/J aMHHOKUC/IOT. VI30MepHsi aMHUHOKHUC/IOT. [IBOMCTBEHHOCTh
KHUC/IOTHO-OCHOBHBIX CBOMCTB aMMHOKHMC/IOT W ee TMPUYMHBL. B3auMofelcTBME aMHHOKHUCIOT C OCHOBaHWSMHU.
B3aumogielicTBHe aMMHOKUCIOT C KUC/IOTaMH, 00pa3oBaHye CIoKHBIX 3¢upoB. Obpa3oBaHue
BHyTpUMONEKYISAPHBIX Cojiel (OUIOISIPHOTO HOHA)

Peakijusi TOMMKOHZEHCAIIMd aMWHOKUCIOT. CHHTeTHYeCcKWe BOJIOKHAa (KarlpoH, 3HAHT W [Jp.). buonoruueckas posb
aMUHOKHUCIIOT. [IpuMeHeHre aMUHOKHUCIOT.

Benku kak mpupogHbie OuonoauMepsl. [lenTuaHas Tpymnmna aTOMOB U NenThHas cBsi3b. [lentuael. Bemku. [TepBuuHas,
BTOpUUHAs W TpPETUYHAss CTPYKTypbl OeskoB. XUMHUUeCKHWe CBOWCTBA O€/IKOB: TrOpeHWe, JieHaTypalysi, TH/APOJIU3,
KauecTBeHHbIe (LBETHBIE) peakUuu. Buonornueckue ¢yHKIMM OenkoB. 3HaueHHe GenkoB. UeTBepTWUHasi CTPYKTypa OenKoB
Kak arperanusi 6e/IKOBbIX U HeOeKOBBIX MOJIeKY/1. I'iobanbHast npobsiemMa 6e/IKOBOTO TOJIOIaHKS U TTYTH €€ PEeILeHHs..

HyknenHoBbIe KUC/IOTHI. OOIIMIA MJIaH CTPOEHUST HYK/IEOTHUZOB. [TOHATHE O MTUPUMHUIUHOBLIX U ITYPUHOBBIX OCHOBAHUSIX.
[TepBuuHas, BTOpuYHas u TpeThuHasi cTpyKTypbl MosieKy/abl [JHK. Buonornueckas poas THK 1 PHK. I'eHHas vHxeHepusi 1
OuorexHomnorus. TpaHcreHHble GOPMBI )KUBOTHBIX U PaCTEHUH.

Jemoncmpayuu. Pusndeckre cBoWcTBa MeTwiaMuHa. ['opeHue MeTwiamMuHa. B3anMofeiicTBre aHWIMHA U MeTW/IaMHHA C
BO/IOM U KucaoTamu. OTHoIeHHe OeH30/1a U aHWIMHA K OpoMHOM Bozie. OKpallivBaHWe TKaHel aHUJTMHOBBIMU KPaCUTEJISIMU.
OOHapyxeHHe (GYHKIMOHA/bHBIX TPy B MOJIEKY/Jax aMMHOKUC/AOT. HeWTpanusaius IeJIOUM  aMUHOKUC/IOTOM.



Helitpanu3saius KHC/IOThl aMUHOKUC/IOTOM. PacTBopeHne W ocaxieHue 6esnkoB. [leHarypaius 6enkoB. KauecTBeHHbIe
peakiuu Ha Gesku. Mogenu mosekyasl JJHK u pa3nuudbix BHA0B MojieKya PHK. O6pasiibl MPOAYyKTOB MUTAHUS U3 TPaHC-
TeHHBIX ()OPM pacTeHUH U )KUBOTHBIX; JIEKAPCTB U MPErapaToB, U3rOTOBIEHHBIX C TIOMOLIBIO TeHHOU MHXeHePUH.

Buramunbl. ®epmeHThl. ['opMOHEL. JlekapcTBa.
JlabopamopHbie onbimbl. 8. KauecTBeHHbIe peakivu Ha Oesku.

Tema 9. IloBTopenme (5).

eHeTHueCKast B3aMMOCBsI3b OPraHUUeCKUX BelllecTB. PellieHrne KOMOMHHUPOBAHHBIX 3a/au.
Ipakmuueckas paboma Ne7 «PeliieHHe KCITePUMEHTAIBHBIX 33/Iau 10 OTIPe/ie/IEHHI0 OPraHUUeCKHX BeIeCTB»

Temarnueckuii rian 11 kacc

Tema Kosn-Bo yacos KontposnbHbIe [MpakTrueckue paboThl
paboThI

1 | Beegenue. XvMus — HayKa O BelleCTBax. 8 1
2 | CTpoeHve aToMa U TepUOJWYeCKHi 3aKoH | 8

A.MN. MeHpeneega.
3 | CrpoeHue BeljecTBa. 16 1 1
4 XuMuUyecKue peakliiu. 30 2 1
5 | BeriecTBa 1 UX CBOMCTBA. 30 1 1
6 | Xumwus u 00I1IeCTBO 6
7 | IloBTopeHue (pe3eps) 4

Utoro 102 4 4

Cojep)xaHue padoueii mporpaMmebl o xumuu B 11 Ki1acce
3 yaca B Hegiemo, Bcero 105 uacos.
(nmpo¢uIbHBIN yPOBeHb)

Tema 1. BeedeHue. Xumus — HAyKa o eeujecmeax (8)

Uactuup! BeljecTBa. 3aKOH IOCTOsHCTBA cocraBa Jl.IIpycra. 3akoH coxpaHeHUs MacChbl. ArperarHble COCTOsIHUS. ['a30Bble
3aKOHbI. 3aKOH 0OBEMHBIX OTHOIIEHHH, 3-H ABOrafipo. YpaBHeHue MenjeneeBa-Kanelipona. OTHOCHUTe/BHAS TI/IOTHOCTD,
00beMHbIe, MombHBIE /10/1M. OCHOBHBIE pacUeTHbIe BeMUMHBI B XUMHU. KomMyecTBO BeljecTBa, Macca, 00beM, KOJTMUECTBO
YacTuL].

IIpakTHueckasi padora Nel «Oripe/iesieHre MOJISIPHOM Macchl okcuza yriepoga (IV)».

Peluienue 3aziau Ha cMecH.

JlabopamopHbiii onbim Nel «3roToB/IeHNe MO/ieJiel BEljeCTB»

JlabopamopHbili onbim Ne2 «Pasdenenue cmeceii»

Tema 2. CmpoeHue amoma u nepuoouyeckuii 3akou [].A. Mendeneeea. (8 u.)
Amowm - cnodcHas yacmuyd. S11po v 3/1eKTpoHHast 0007104Ka. DIeKTPOHBI ¥ TIPOTOHBL. MUKPOMUD ¥ Makpomup. [yanusm
YacTHUL] MUKPOMUPa.
CocmosHue 31ekmpoHd 8 amome. IneKTpoHHoe 06/1ako U opbutanb. ®opma opbuTaneii (s, p, d, f). [1aBHOe KBaHTOBOE




YKo, DHEPreTUYeckue YPOBHHM W TIOAYPOBHH. B3aMMOCBSI3b TJIABHOTO KBAaHTOBOIO UYMC/a, THUIOB U ¢GopM opbuTanei u
MaKCHMaJTbHOTO UKCJ/Ia 3/IEKTPOHOB Ha MOJYPOBHSX U ypoBHsX. [Ipunnumn Ilaymu. DinekTpoHHasi popMyria aTOMOB 37IeMeHTOB.
I'paduueckre >7eKTpoHHBle (GopMyabl U npaBuio ['yHaa. DneKTpoHHO-rpaduveckve (GoOpMyJbl aTOMOB 371€MEHTOB.
OeKTpOHHas K1accu(uKaliys 371IeMeHTOB T10 ceMeliCTBaM.

BasneHmHble 803MO}CHOCMU AMOMO8 XUMU4eckKux 31eMeHmos. BaneHTHbIe 3/1eKTPOHbI. BajeHTHble BO3MOKHOCTH aTOMOB
XUMHWYeCKUX 3/IeMEHTOB KaK (YHKLUS MX HOPMaJbHOTO M BO30Y)XIEHHOro cocTosiHus. [Ipyrve (akTopbl, OmNpefessolie
BasIeHTHbIe BO3MO)KHOCTH aTOMOB: Ha/Iuve HeroZe/éHHBIX 3/eKTPOHHBIX nap. Hamiune cBobopHbIX opbuTasell. CpaBHeHHe
BaJIEHTHOCTH U CTeleHU OKUC/IeHUsI.

IMepuoduueckuii 3akoH u Ilepuoduueckas cucmema Xumuueckux 3nemenmos /I. Y. MenOeneeea. I1peAnoChbIKA OTKPHITHS
3aKOHa: HakKorIeHHe (haKTOJI0rMueckoro MaTepuana, paboThl npejuectsenHikoB M. 1. Bepuenuyca, W. B. [Te6epeiinepa, A.
3. Illankyptya, k. A. Hetonenzca, JI. FO. Meiiepa, cbhe3s XUMUKOB B Kapsicpys, iMuHOCTHBIe KauecTBa [I. 1. MeHze/eeBa.
Otkpeite []. V. MeHzeneeBbIM Nepuofuyeckoro 3akoHa. Ilepass dopMy/vpoBka ero. 'opusoHTanbHasi, BepTUKaAbHas U
JyvaroHajbHas neprojuueckie 3aBucMMoOCTU. [Teprorvyeckuii 3akoH M cTpoeHue atoMa. V3oTorbl. CoBpeMeHHOe TOHSTHE
XUMHUUYECKOTO 3jieMeHTa. 3akoHoMepHOCTh I'. Mosm. Bropasi ¢opmynvpoBKa Ieproguueckoro 3akoHa. [lepropundeckas
cucTeMa M cTpoeHHe aroMa. PU3ndecKuil CMBICT MTOPSIIKOBOTO HOMepa 3/71eMeHTOB, HOMePOB I'PYIbl U neproza. [1puuuHb!
M3MeHeHUs] MeTa//TNYeCKUX U HeMeTa/yITMuecKUX CBOWCTB 3JIEeMEHTOB B TpyMNax U Mepuofax, B TOM UYHC/Ie OGONBILNX U
cBepxbosbiux. TpeTbss (GOPMYIMPOBKA MEPUOJUUECKOTO 3aKOHA. 3HaueHWe MEeproJUUYecKoro 3aKOHa W MepuoJudecKoi
CUCTeMBbl XUMHUYeCKUX 371eMeHTOB [I. YI. MeHgeneeBa [j1 pa3BUTHS HAYKW U TOHMMaHMsl XMMHUYeCKOM KapTUHbI MUpa.

Tema 3. CmpoeHue eeuwjecmea. (16 uacos)
Xumuueckas ceasb. EduHas npupoda xumuueckoli ces3u. VIoHHasi XUMUUecKasi CBSI3b M MOHHBIE KPUCTa/UIMUeCKHe
pemreTkd. KoBasieHTHasi XUMHUecKasi CBsi3b M ee KlacCUUKaLWsa: N0 MexaHM3My obpasoBaHusi (0OMeHHBIH M JOHOPHO-
aKI[eNTOPHBIN), TI0 37IEKTPOOTPULIATEILHOCTH (TIOJISIPHAsT U HETIOJISIPHAsT), 110 CHOCo0y MepeKphIBaHUs 3JIEKTPOHHBIX OpOuTaei
(curma ¥ mu), IO KpaTHOCTY (OJWHApHasi, /BOWHAs], TPOMHasi, MomyTopHast). [1onsIpHOCTE CBSI3M U TOSIPHOCTH MOJIEKYJIbI.
Kpucrannmueckue pelleTKy /i1 BeleCTB C 3TOM CBSI3bIO: aTOMHas M MoJeKy/sgpHad. MeTauinyeckass XMMA4YecKas CBA3b U
MeTa/ulMyeckass KpUCTa/ulnueckasl pelleTka. BojopofHast CBf3b: MeXMOJIEKyJ/spHas M BHYTPHUMOJIEKYJISIpHas. MexaHu3M
00pa3oBaHus TOM CBsI3U U ee 3HaueHHe. VIoHHAs CBf3b Kak IIpefie/IbHbIM Cly4yail KOBa/JeHTHOW IOJISPHOM CBfI3H; MepeXof
OJJHOTO BH/Ia CBSI3U B [IpyroM; pasHble BU/bl CBsi3ell B OJJHOM BellleCTBe.
Cgolicmea koeaneHmHotl xumuueckoli cessu. HachlaeMoCTs, N0/ISpU3yeMOCTb, HAalPaBlIeHHOCTb. ['eOMeTpus MOJIEKY /L.
T'ubpudusayus opbumasneil u eeoMempus MoAEKYA.

sp® - rubpuAM3aliis y a/IKaHOB, BO/bI, aMMUAKA, ajMasa.

sp’ - rubpUAM3alis Y CoeIMHeHui 6opa, aKeHOB, apeHoB, JIUEeHOB, rpaduTa.

Sp - TMOpYAM3aLus y CoeJMHEHUN OepUsvs, aNKUHOB, KapOuHa. ['eoMeTpUsl MOJIEKY/T HA3BaHHBIX BELIECTB.

Teopus_cmpoeHus xumuyeckux snemenmos A. M. bymaeposa. IIpeAnocbUIKM CO3/jaHUsI TEOPUM CTPOEHUs:: paboThl
nipefiiectBeHHUKOB (K. B. Iroma, @. Bénep, II. ®. XKepap, ®. A. Kekysne), cbe3s ecrectBoucnbiTaTesieli B IlIneiiepe,
JUYHOCTHble KauecTBa A. M. ByTsiepoBa. OCHOBHblE TOJIOKEHHSI COBPeMEHHOW TeopuM CTpoeHMs. Buzbl n3oMepu.
Vzomepusi B HeopraHMueckoil Xumuu. B3aumHoe B/MsiHWE aTOMOB B MOJIeKyJ/laX OpPraHMYeCKMX M HeOopraHW4ecKUX BelllecTB.
OCHOBHbIe HarpaB/IeH!sl Pa3BUTHsI TEOPHM CTPOEHHUS - 3aBUCHMOCTb CBOMCTB BeIL|eCTB He TOJIBKO 0T XMMHUECKOro, HO U OT UX
3JIEKTPOHHOTO Y ITPOCTPAHCTBEHHOT'O CTPOeHHs1. VIHAyKIMOHHBIN U Me30MepHbIi 3¢ dexTsl. CTepeopery/sipHOCTb.

Jluanekmuyeckue OCHOBbL 0BuHocmu 0eyX eedywjux meopull Xumuu. —[ThaneKTHuecKde OCHOBBI OOIIHOCTH TEOPUH
niepuoganyHocty . V. MeHgeneeBa u Teopur ctpoeHusi A. M. bytnepoBa B craHoB/ieHHMH (paboThI MpejeCTBEHHHUKOB,
HakoruleHre (akToB, y4acThe B Che3/laX, PYCCKHUN MeHTAJMTeT), Tpe/icka3aHny (HOBBIX 37eMeHTOB - Ga, Se, Ge U HOBBIX
BelleCTB - u300yTaHa) ¥ pa3BUTHHU (TP (HOPMY/IUPOBKH).

ITonumepbl opeanuueckue u HeopzaHuyeckue. OCHOBHble MOHATHS XUMHU BMC: CTpyKTypHOe 3BeHO, CTelleHb
MO/IMMepU3aLii, MoJieKysipHass Macca. CriocoObl MosyueHHs! TIO/IMMEPOB. Peakiiny MoMMepu3aLiy 1 MOJTMKOH/eHCAL[UH.
CTpoeHHe MOIMMEpPOB: reoMeTpuueckass (opmMa MaKpOMOJEKyJ, KPUCTaJI/IMYHOCTh U aMOpP(HOCTb, CTE€PeoperyJsipHOCTb.
IMonumepsl opraHuWueckde W HeopraHwueckue. Kayuyku. ITnactmaccel. BosokHa. Buomonumepsr: Gefku U HYKJI€UHOBBIE
KHCJIOTBL.

JeMoHcTpanuu. Mozeny KpUCTa/JIMUeCKUX PelIéTOK BeleCTB C pPa3/MUHbIM TUIIOM CBA3eld. Mozenu MoJeKys pa3iuuHON
reomeTpun. Kpucrammueckrie peméTky anmasa u rpadura. OOpasipl pa3IMUHbIX CHCTeM C XKUJKOW cpemoil. Koarymsiusi.
Cunepesuc. Oddexr Tungana. Mogenu HU30MepoB CTPYKTYPHOM M IIPOCTPAHCTBeHHON u3oMepuu. CBOMCTBA TOJyOJIA.
Konnekuus ryiactMacc ¥ BosiokoH. O6pasijbl HeopraHM4yecKUx IoMMepoB: cepbl. [Tnactiueckoii, ¢docdopa KpacHoro, KBapLa
u 1p. Mogem monekyn 6enkos u JTHK.

JIabopatopHbie onbIThl. 1. CBOWCTBA TWAPOKCUAOB 3/1eMeHTOB 3 mepuoga. 2. O3HakomsieHwe ¢ obpasijamy mjiacTMace,
BOJIOKOH, HEOPTaHUYeCKHX II0MIMepOB.

IIpakTHueckas padora 2. «[TonyyeHne, cobupaHre Ta3oB».

Tema 4. XumuuecKue peakyuu. (30 uac)

Knaccugukayus xumuueckux pedakyuii 8 opeaHuyeckoli u HeopedHuueckol xumuu. TTOHATHe 0 XMMHUUECKOHM peakiyu, eé
OT/IMYME OT SIAEPHON peakuyu. Peakuuu anjoTpOnU3aludu U u3oMepusaluu. Peakiuu, upyle C W3MeHEHHEM COCTaBa
BEIIeCTBA: MO0 YWCJIy W XapakTepy pearvpymoux M 00pa3yrouuxcs BeljecTB (pa3fioKeHWs, 3aMelleHusi, oOMeHa,
coeWHEHU); TI0 n3MeHeHuto crenieHeii okucyieHus (OBP u e OBP); mo TerioBomy 3¢ddekty (3K30- U SHAOTEPMHUUECKHE);



no ¢ase (romMo- U reTeporeHHbIe); MO HarpaB/ieHUIO (0OpaTHMble W HeoOpaTHMMbIE); TIO KCIIOJb30BAHUIO KaTalard3aTopa
(xaTamMTUYeCKWe W HeKaTaluTHYecKye); M0 MexaHu3My (pajuKajibHble M HWOHHBIE); N0 BHAY SHEPruM, WHULMKDYIOLIel
peakuuio (poroxumuyeckue, pafialiioOHHble, 37IeKTPOXUMHUUECKHE, TEPMOXUMUUECKHE).

BeposimHocmb npomekaHus Xumuyeckux pedkyuii. 3akoH coXpaHeHUs SHeprur. BHyTpeHHsIs1 sHeprus peaknyii. TernsoBoii
s¢dekt. TepMoxvmMuueckrie ypaBHeHus. Teriora obpa3zoBanust. 3akoH I'. M. Tecca. DHTponusi. Bo3MOXXHOCTL TIPOTEKaHUsI
peakL{iil B 3aBUCUMOCTH OT M3MeHEeHUsI SHePIy U SHTPOITUHU.

Cxopocmb xumuyeckux peakyuti. @akmopbl, eausowjue Ha ckopocmb peakyuii. TToHsTHE 0 CKOpocTH. CKOPOCTH FOMO- ¥
reTeporeHHOW peakLMid. JHeprus akThBaluu. PakTopsl, BAUSIOLIME Ha CKOPOCTh PeakLWi: IPUpo/a pearnpyroliyxX BelecTs,
KaTanau3aTopel, TeMIepaTypa, KoHLleHTpalus. Katanus romo- U reTeporeHHbI, UX MexaHu3Mbl. DepMeHThl, UX CPaBHEHUe C
HEeOpraHWuecKUMH KaTaju3aTopaMH. VIHTMOWTODPBI M KaTaluTHuecKre siibl. [10BepXHOCTh COTIPUKOCHOBEHHSI pearvpyroIiyx
BelleCTB.

Xumuyeckoe pasHosecue. IIoHSATHE O XUMMUYECKOM paBHOBeCHH. PaBHOBecHble KOHLeHTpaLuM. [JMHAMHUYHOCTb
paBHOBecusi. KoHcraHTa paBHOBecus. akTopel, BAMSIOIIME Ha CMellleHHMe paBHOBECHs: KOHIIEHTpalus, JaBleHHUe,
temrieparypa. [Tpunuun Jle llarense.

OkucaumenbHo-goccmaHogumesbHble peakyuu (OBP). Crenenb okucieHus. Kimaccudukanus peakuyii B cBeTe
3/IeKTPOHHOM Teopuu. OcHoBHble MoHSTHsS OBP. MeTonpl cocraBnenus ypaBHeHudd OBP: MeTof 37eKTpoHHOro OanaHca,
MeTOZ, TMoyypeakiii. BrwmsiHue cpepbl Ha mpotekanne OBP. Knaccudukamms OBP. OBP B opraHH4eckoil XUMHU.
OeKTpOoaU3 paciljiaBoB 3/1eKTPOJIUTOB. DIeKTPOIN3 BOAHBIX PACTBOPOB 3J/1EKTPOJIUTOB.

Jlucnepchble cucmembl. IToHATHE O AUCHEPCHBIX cUCTeMax. JJucnepcruoHHas cpefia U aucriepcHas ¢asa. [leBsiTb TUIIOB
CHCTeM U HX 3HaueHHe B NIPUPO/ie 1 KU3HU YesioBeKa. [/lricriepcHas cucreMa C KUJKOW cpefjoii: B3BeCH, KOJUIOW/HbIe CUCTEMBI,
ux knaccudpukamsa. 3omu u remu. Iddekt Tunpans. Koarynsauus. CuHepesnc. Moseky/sipHble U UCTHHHbIE DacTBOPBI.
Crioco6r! BbIpakeHHsI KOHLIEHTPALMK PacTBOPOB. MaccoBast 10151, 00beMHasi ZoJisi, MOJIsIpHasi KOHL|eTparysl.

Dnexmpoaumuueckas ouccoyuayusi. (3./[.) DyeKTPONUTBI ¥ He3NNeKTPOIUThL. MexaHU3M 3/1eKTPOIUTUYeCKON
JMCCOLMALIMY C pa3/IMYHbIM BUZIOM CBA3HU. CBOMCTBA KATHOHOB U aHUOHOB. Kuc/oTel, comy, ocHoBaHus B cBeTe 3.[]. CTeneHb
3./[].1 eé 3aBUCUMOCTb OT NIPHPO/BI 37IEKTPO/IUTA U ero KOHLleHTpaluy. KoHcTaHTa fqucconuanyu. CTyneHvaras UCCOLMaLYs.
CBoliCTBa paCTBOPOB 3/1€KTPO/IUTOB.

BodopoodHblii nokazamenb.  duccoumanus Bogbl. KoHcranta eé pgucconpanyy. VoHHOe Tpou3BefieHHE BOZBL,
BogopoaHelii nokasaTens - pH. Cpeabl BOAHBIX pPacTBOPOB 3/1€KTPOIMTOB. 3HaueHWe BOJOPOJAHOIO IOKasaTess [is
XUMHUYeCKUX U OMO0JIOrHUecKrX IPOLIeCCOB.

I'udpoaus. Tlousitve rugpommsa. ['MApony3 opraHMueckUx M HeopraHM4YeCKHX BelllecTB (rajloreHaJKaHOB, CJIOXKHBIX
3¢upoB, yrieBogoB, 6emkoB, AT®) u ero 3nauenue. ['uapomn3 cosneld - Tpu ciydast. CTyneH4aTbiid rugponu3. HeoOpaTtnmblii
ruzpous. IlpakTryeckoe 3HaueHue rugposmsa. K
Jdemoncrpanuu. IlpeBpaiieHre KpacHoro ¢ocdopa B Oenbiif; Kuciopoja B 030H. IlonyueHHe KHC/IOpOJAa W3 TMEPOKCHIA
BOZiopoJia, BoAbl. [erupparauus 3TaHona. Llemouka: P--- P,Os --- H3;PO, cBoicTBa YKCYCHOM KMC/IOTHI; MPH3HAKU
HeoOpaTUMOCTH peakliyii; CBOWCTBA MeTa/l/IOB, OKUC/IEHHE ajlbJierrzia B KUCAOTYy U CIUpTa B anbAeryf. Peakijyu ropenus,
3K30TepMHUUecKye peakiuu (obecijBeuriBaHHe GPOMHOHM BO/bI U IlepMaHraHara Kalusi STUIEHOM, ralleHue U3BeCTH U [Jp.) U
SHJI0TEPMUYECKHE peakuu (pa3/io)keHue KaluHHOM CeMuTphbl, Ouxpomara Kamus. B3aumojelicTBue LIMHKA C pacTBOpPaMHU
CepHOI M COJITHOM KHUCJOT TIPU pas3/MYHBIX TeMriepaTypax M KOHILIeHTpalliM COJITHOM KUCJIOThI; pas/ioykeHHe IMepoKcuza
BO/ZIOpOZa Ipy oMol okcuga maprasia (I1V), karamasel celporo msica ¥ KapTodessi. BsanmogelicTBre L[UHKa pa3/InyHOMN
MOBEPXHOCTH (TIOPOIIIKA, MUK, TPaHy/I) C KUCIOTOH. Mofienb «Kumsiero» cios. CMellleHHe paBHOBecust B cucTteme Fe®'
+3CNS= Fe(CNS);; OoMbUIeHWE >XMPOB; peakluy 3TepuUKaiyu. 3aBUCHMOCTL crereHW O.Jl. YKCYCHOW KHC/IOTHI OT
pa3baBsieHust. CpaBHeHUE CBOWMCTB PAacTBOPOB CEPHOW M CEPHUCTON KHC/IOT; MyPaBbUHOUW U YKCYCHOW KHUCJIOT, TUJAPOKCH/A
mutus. Kanmust v Hatpust. VHAMKAaTopbl M M3MeHeHHe MX OKpPackKu B pasaMyHbIX cpejax. WHaukaTopHast Oymara u eé
WCII0/Ib30BaHMe [ij1s ompefienienyss pH C/ItOHBI, JKely/JOYHOr0 COKa, APYT'MX COKOB OpraHus3Ma uesioBeka. CepHOKWC/BINA U
(epMeHTaTUBHBIA TUAPOJU3 YIJIeBOJOB. I'HApoin3 KapOOHATOB, CyJ/b(aToOB, CHUIMKATOB IIEJ0YHBIX META/IOB; HUTPATOB
uuHka win ceunua (I1). Fuaponns Kapoua Kaiblys.

JIabopaTtopHble onbIThl. 1.ITo/yyeHre KUCIOpOZa pas/ioykeHHeM MepOKCHA BOAOPOAA W NlepMaHraHara Kamus. 2.Peakuuw,
upyure ¢ obpa3oBaHMeM 0CaZKa. rasa, BOJbI [Jis1 HeOPraHWUeCKUX W OpraHMyecKux KUc/oT.3.VICro/ib30BaHHe NHANKATOPHON
Oymaru jy1s1 onipefiesieHnsi pH CITIOHBI, JKeTyJOYHOro cOKa. 4.Pa3munble ciiydau rugposmsa coseil. 3.CKOpoCTh XMMUYeCKIX
peakiuii, XMM1UUecKoe paBHOBecHe

IIpakTnueckas pabora 3. CpaBHeHHe CBOWCTB HEOPraHMUECKUX 1 OPraHW4ecKUx CoeMHeHUH.

Tema 5. Bewecmea u ux ceoticmea. (30 uaca)

Knaccugukayus HeopeaHuueckux eeujecms. ITpocTtbie u croxkHbIe BeirlectBa. OKCHUBI, UX Kaaccubukarms. ['Mapokcuast
(ocHOBaHUS, KHUC/IOPOJHBIE KHUCIOTH, AMQoTepHBle TUAPOKCHABI). Kuciotel, ux knaccudpumkarms. OCHOBaHUS X
knaccudukanysa. Conu cpefjHye, KUC/Ible, OCHOBHBIE 1 KOMILIEKCHBIE.

Knaccugukayus opeanuueckux geujecms  YTneBOAOpPOAbl U KjIaCCU(UKALMS BelleCTB B 3aBUCHMOCTA OT CTPOEHUsI
yriaepofHoW Uenu (anudaTthuecke W IMK/IMUECKWe) W OT KpPaTHOCTM CBsisedl (TIpefiesibHble W HelpeZie/bHbIE).
T'omonornueckuii psii. [Ipor3Bo/iHBIE YTIEBOIOPOAOB: TalOreHaNnKaHbl, CIIUPTHI, (eHOJIbI, albJerubl U KeTOHbI, KapOOHOBbIE
KUCJIOTBI, TIPOCTBIE U CJI0XKHBIE 3(UPbl, HATPOCOEAWHEHUSI, aMUHBI, aMUHOKHUCJIOTBI.

Memannbi. TlonoxeHre MeTa/ioB B MEPUOJUUECKON CUCTeMe U CTpoeHHe UX aToMOB. IIpocThble BellleCcTBa-MeTasUIbL:
CTPOEHME KPHUCTA/UIOB M MeTa/UlMueckas XUMUYecKasl CBsi3b. AjuioTporus. O6upue ¢(u3nueckue CBOWCTBA META/UIOB U
BOCCTAaHOBWTE/IbHBIE CBOMCTBA UX: B3aMMO/IEMCTBHE C HeMeTa/ulaMu (KMCJIOPOZIOM, TajloreHaMH, Cepoi, a30TOM, BOZOPOZAOM),



C BOZIOM, KMCJIOTaMH, PaCTBOPaMH COJIed, OpraHMueCKMMH BellleCTBaMM (CITUPTaMH, rajioreHajKaHamH, ¢eHOJIOM, KAITaMu),
co mesiouamMu. OKCHU/IBI ¥ TUAPOKCH/IBI METa/IZIOB. 3aBUCUMOCTh CBOWCTB 3THUX COeITUHEHHUM OT CTerieHel OKUC/IeHUsT MeTa/lIoB.
3HaueHVe MeTa//IOB B [IPUPO/ie U )KU3HU OPraHU3MOB.

Koppo3us memannos. TloHsTre KOppo3uu. XUMuueckas: KOppo3usi. DIeKTpoXuMuueckasi Kopposus. CriocoObl 3aIiuTel
MeTa0B OT KOPPO3UH.

Ob6mpe criocoObl TOMy4YeHWsT MeT/IOB. MeTanabl B TIpUpOJe. MeTa/UIyprdsi M ee BUABL TNHMPO- U THIPO-
3/IeKTPOMEeTaTyprusl. DJIeKTPO/IM3 PacilylaBOB M paCTBOPOB COeJTHEHUI METa//IOB U €r0 3HaueHue.

Hememanibl.  Tlono)keHre HeMeTa/UIOB B TIEPUOJMUECKOM CHCTeMe, CTPOeHHe MX aTOMOB. DJIeKTPOOTPHULIATebHOCTE.
VHepTHBle Ta3bl. [IBOMCTBEHHOEe IIOJIOKEHWE BO/IOPOZA B TIEPUOJMUECKOM cucTeMe. HemeTannbl - MpocThle BellecTBa.
ATOMHOE W MOJIEKyJISIpHOe CTpOeHHe HMX. AJIOTponus. XWUMHUYeCcKue CBOMCTBA HeMeTa/uloB. OKUC/IWTeNbHbIE CBOWCTBA:
B3aUMO/Ie/iCTBe C MeTa/ljlaMM, BOZOPOJOM, MeHee 3/1eKTPOOTpHLIaTeIbHbIMU HeMeTa/laM{d, HEeKOTOPBIMU C/I0’KHBIMU
BellleCTBaMU. BoccTaHOBUTe/bHbIE CBOWMCTBA HEMETA/VIOB B peakLUsX CO (PTOPOM, KHC/IOPOAOM, CJIOXKHBIMHU BellleCTBaMU-
OKHUC/IUTeNsIMU (230THOM M CepHOM KucioTamMy U 7p.). BojoposHbie coefvHeHusi HeMeTa/noB. [TosyueHre UX CHHTE30M U
KocBeHHO. CTpoeHHe MOJIeKy/l M KPUCTa/UIOB 3THX coeAuHeHW. dusnueckue cBoiictBa. OTHOIIeHHe K BoZe. 3meHeHue
KHCJIOTHO-OCHOBHBIX CBOWMCTB B Iepuozax u rpymmax Hecosneobpasyroie U coseobpa3syrompie oKcuzabl. KuciopopgHble
KUCIOTEL. VI3MeHeHHWe KHC/IOTHBIX CBOMCTB BBICIIMX OKCHJOB W THIPOKCH/IOB HEMETa/VIOB B TepHOJAaX W TpyImax.
3aBUCHMOCTb CBOMCTB KHC/IOT OT CTeTIeHH OKHMC/IeHHs] HeMeTaJslia.

Kucaombl opeaHuyeckue u HeopedHudeckue. KuWC/IOTBI B CBeTe MPOTONUTHYECKOW TeopuH. CONpsyKeHHbIe KUC/IOTHO-
OCHOBHBIe Tapel. Kiaccuukanys opraHuueckux M HeopraHM4yecKMx KUcCIoT. OOijue CBOMCTBA KUC/IOT: B3aUMOJeENHCTBHe
OpraHM4yecKuX U HeopraHU4YeCKHX KHUC/IOT C MeTa/ulaMU, OCHOBHBIMU M aM(OTepHbIMU OKCHZaMH U THJPOKCUAMH, C COMSIMH,
obpa3oBaHue C/I0KHBIX 3(UpoB. OCOOEHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOW CEPHOM W a30THOM KuCioT. OcobeHHOCTU
CBOWCTB YKCYCHOM 1 MyPaBbUHOM KUCIOT.

OcHogaHus opeaHuyeckue U HeopeaHudeckue. (OCHOBaHUSI B CBeTe IPOTOAMTHUECKOM Teopuu. Krnaccudukanys
OpraHUYeCcKUX M HeopraHWYeCcKMX OCHOBaHWM. XUMHWUeCKHe CBOMCTBa Ile/04ell U HepacTBOPUMBIX OCHOBaHUM. CBOWCTBa
0eCKMCI0pPOJHBIX OCHOBAHHWI: aMMyaka ¥ aMUHOB. B3avMHOe BMsiHME aTOMOB B MOJIEKY/TY aHU/IMHA.

AmcpomepHble opeaHuyeckue u HeopeaHuyeckue coeduHeHusi. AMboTepHbIe COeJHEHUS B CBETe TIPOTOIUTHUECKON TeOpHH.
AmpoTtepHOCTb OKCH/IOB U TMPOKCH/IOB NTePeX0AHBIX METa/lI0B: B3aUMOAeICTBYE C KUC/IOTaMU U II1eNI0UaMH.

ITonamue o komniaekcHblX coeduHeHusix. Komrnekcoobpa3oBaresb, IUraHAbl, KOOPAXHALMOHHOE UKC/I0, BHYTPeHHsIs cdepa,
BHelllHsi1 cdepa. HomeHknarypa paHHbIX coeAuHeHuil. Ilpumepnsl coefuHeHuit. AMGOTEPHOCTb aMHHOKHUCIIOT:
B3aMMOJIeiCTBHe aMHHOKHCJIOT CO LiejiouaMH, KUC/IOTaMH, CIMPTaMH, APyr ¢ ApyroMm (obpa3oBaHHe IOJUITENTHIOB),
oOpa3oBaHue BHyTpeHHel co/H (OUIOMSPHOTO UOHA).

I'enemuueckas cgsa3b Mexc0y KA1dCCAMU Op2aHUYeCKUX U Heop2dHuueckux coeduHenuil. T1oHATHe O reHeTUYeCKOW CBSI3U U
reHeTUYeCKUX DsJax B HeOPraHWYeCcKOW M OpraHMueckoW XuMuM. ['eHeTHuecKue psiibl MeTasula (Ha NpHUMepe KasbLiUs U
)Kesie3a), HeMeTasa (Cepbl MU KPeMHUsI), TepexoJHOro 3ieMeHTa (LMHKa). ['eHeTHueckue psAbl U TeHeTHYecKasl CBS3b B
OpraHM4ecKol XUMUH (CoeIHEHUs BYXaTOMHOIO yryepoza). EArHCTBO MUpa BelljecTs.

Jemoncrpanuu. Kosekuusi  «Kjaccudukanuss HeopraHHMUeCKMX — BelleCTB» M 00pasipl IpefCTaBUTe/el KJ/IacCoB.
Komnekuus «Kaccudukaiyss opraHuuecKux BeljecTB» U 00pasupl IpejcTaBuUTesell KnaccoB. MoJend KpUCTa/UIMuecKux
peléToK MeTasioB. Kosiekiysi MeTa/uioB ¢ pasHbIMU (pH3HUecKMH CBOMcTBaMu. B3armogelicTBre JIMTHS, HATpUsl, MarHUs U
JKere3a C KHC/IOPOZOM; IIe/I0YHBIX METa/UIOB C BOJOM, CIIUPTaMH, (eHOJIOM; IIMHKA C PACTBOPaMU COJITHOW U CePHOU KHUCJIOT;
HaTpHs C Cepol; allOMUHHUS C MOJOM; JKeje3a C PacTBOPOM MeJHOrO KyIlOpoca; ajlOMHMHUS C PacTBOPOM €/KOr0 HaTtpa.
OKCH/IBI ¥ TUZIPOKCH/IBI XpoMa. Koppo3usi MeTajioB B 3aBUCMMOCTH OT YCJIOBHH. 3alllUTa METalZIoB OT KOPPO3WH: 00pas3Libl
«Hep>KaBeeK», 3al[UTHBIX MOKPHITHA. Kosnekiyst pyz. DJeKTponr3 pacTBOPOB cosell. Moge/ KpUCTa/sIMueCKUX pereTok
uozia, anmasa, rpagura. Ayutorponus docdopa, cepsl, Kucjaopoga. B3aumogelicTBue BoZopoAa C KUCIOPOAOM; CYpPbMBI C
XJIOPOM; HaTpUsl C MOZI0M; XJIopa C pacTBOPOM OpoMH/ja Kaslust; XJIOPHOH U CepOBOZIOPOZHOM BobI; 00ecriBeurnBaHe OPOMHOM
BOJibl 3TWU/IEHOM WM aieTuaeHoM. IlosiyueHue U CBOMCTBA XJ/IOPOBOJOPOZA, COJITHOM KHUCIOTHI M aMMuaka. CBolicTBa
COJISIHOM, pa30aB/IeHHON CEpPHOW U YKCYCHOW KHUC/IOT. B3auMopelcTBHe KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KUC/IOT U
pa3baB/ieHHOW a30THOW KUC/IOTHI C MeZblo. Peakiiusi «cepeOpsHOrO 3epKasa» [ijii MypaBbUHON KUC/IOThL. B3aumoseiicTeue
pacTBopa THAPOKCH/{A HAaTPHs C KUCTIOTHBIMH OKcHzamu (okcuzioM docdopa V), amporepHpIMU THAPOKCHAAMHE (THAPOKCHIOM
LMHKa). B3auMopelicTBHe aMMMaka C XJIODOBOZOPOJOM M BOJOW. AHA/JOTMYHO [yis MeTH/IaMMHa. B3ammogeiicTue
aMHMHOKHUCJIOT C KACJIOTaMU ¥ 1enouamy. OCylecTB/ieHre NpeBpalleHnii peakuuil. IloyueHre KOMITJIEKCHBIX COeJMHEHHH.
Xumust 371eMeHTOB. [IpoCThie BelecTBa U COeJUHEHUS 3/1IeMeHTOB 1A, 2A, 3A, 4A, 5A, 6A, 7A rpyrm. D/1eMeHThbI TOO0UHBIX
MOArpynI. XUMHUsl MPOCTBIX Bell|eCTB U COeIMHEHUM JKesle3a, MapraHiia, Xpoma, Me/iy, L{HKa.

JIabopaTopHbIe onbIThI. O3HAaKOM/IEHHE C 00pa3liaMy Ipe/CcTaBUTeNlel K/1acCoB HeOpraHWuecKrx BeljecTB. O3HaKOMJIeHHe C
oOpa3uaMy TIpe[CTaBUTeNed KIacCOB OpraHW4eckux BemjecTB. O3HakoMmsieHHe C KojuleKiueil pyzA. CpaBHeHHe CBOMCTB
KpeMHHeBOH, (ochOpHOM, CepHOM U XJIOPHOU KUC/IOT; CEPHUCTOMN M CePHOW KHCJIOT; a30THCTON M a30THOM KucnoT. CBOWCTBa
COJISIHOM, cepHOU (pa30aB/eHHOM) ¥ YKCYCHOM KUC/IOT. B3anMo/elicTBre TUIPOKCH A HATpUst C comsamu (cymbdaTom meau (1)
Y X7opuzioM aMMoHwusi). PasnoxkeHne ruzipokcrga megu. [lonyuenve v ampoTepHble CBOKWCTBA THAPOKCH/IA aTFOMHUHKSI.
IIpakTHueckas padora

4. T'eHeTHUecCKasl CBS3b MeX/y K/acCaMy HeOpraHN4eCKUX U OpraHn4ecKux BellecTB

Tema 6. Xumus u od6ujecmeo (6 uacoe)
Xumusi_u npouszeodcmeo. XuMUYeCKasi TPOMBIINIIEHHOCTh U XUMUYeCKUe TeXHOIOruu. ChIpbe /s XUMHUUECKOR
TIPOMBIIIIEHHOCTH. Bozia B XMMHUUeCKOUM MPOMBILIIEHHOCTH. DHEPrus [l XUMUUeCKOTo TTPOM3BO/ICTBA. HayuHble IPUHLIUTIBI



XMMHYeCKOTO TIPOM3BO/ICTBA. 3alljTa OKPY’Karolllell cpefbl M OXpaHa TPyZa NMpPU XWMHUYECKOM Ipou3BozcTBe. OCHOBHBIE
CTaJuyl XUMAYeCKOro Mpou3Bo/cTBa. CpaBHEHHe MMPOM3BO/CTBA aMMHaKa U MeTaHOJIa.

Xumus cenbckoe xo3aticmeo.  XUMHU3aLUsl CeIbCKOIO XO3sICTBA M ee HarpaB/eHUs. PacTeHus M IOUBa, [TOYBEHHBIN
norsowatouii  komrieke (IITIK). Yzpobpenuss m ux knaccudukauus. XuUMAYecKue CpefCTBa 3alllUThl pacTeHHH.
OrtpurarenbHble IOC/IeCTBYS IPUMeHeHHs TIeCTULMAOB U 6oprba ¢ HUMU. XyMM3aIys )KUBOTHOBOZCTBA.

Xumus u sKonoeus. XvMHUUYeCKOe 3arpsisHeHre OKpy»Karolljel cpefibl. OxpaHa ruzipocdepbl OT XUMHUECKOTO 3arpsisHeHus!.
OxpaHa MoYBbI OT XUMHUECKOro 3arpsi3HeHust. OxpaHa atMocdepbl OT XMMHUECKOTo 3arpsisHeHust. OxpaHa ¢uiopsl 1 dayHbI OT
XMMHYECKOT0 3arpsisHeHus. BHOTeXHO/IOrUst ¥ reHHast MH)KeHepysl.

Xumus u noeceOHegHas cusHb Yedqoeekd. JlomaiHss amnTeka. Moroiye U uuctsnme cpejctsa. CpeactBa 60ps0bI C
ObITOBLIMM HaceKOMbIMU. CpeJCcTBa JMYHOM TMTHEHbI M KOCMETUKW. XUMHSI Y MuIa. MapKUpOBKa YIaKOBOK IMHILEBBIX U
TUTMeHUYeCKUX NIPOJYKTOB U yMeHNe UX UMTaTh. DKOJIOTHsl XKUINIIA. XUMUS U TeHeTHKa uesloBeKa.

JdemMoncTpanuu. Mogjieny Npou3BOACTBa CepHOM KUCIOTHI M amMmuaka. Kosutekuus yzo6peHuil u mectunyzioB. O6pasiibl
cpefcTB OBITOBOM XMMHUY U JIeKapCTBEHHBIX I1PeTiapaToB.

JIabopaTopHble onbIThl. O3HaKOMJIEHHe C KOJUTeKIMel yaobpeHuil u nectunyzioB. O3HaKoM/IeHWe ¢ oOpaslamy CpefiCTB
OBITOBOI XMMHH 1 JIEKapCTBEHHBIX TIPeraparos.

Tema 7. IToBTOopenue (4)
[ToBTOpEHHE OCHOBHBIX BOTIPOCOB XUMMUH. PellieHre KOMOWHUPOBAHHBIX 3a/1au U YIPaXKHEHH# 1o Matepuaiam OI'D.
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