MynununanbHOe OI0KETHOE 0011e00pa30BaATEIBHOE YUPEXKICHUE
rumHa3zusg Nel umenn Hukonas OctpoBckoro ropoja Tyarce
MYHULUIIAIBHOr0 00pa3zoBaHus TyallCHHCKOIO pailoHa

YTBEPXJIEHO
pELIEHUEM NEAArOrHYECKOro COBETA
MBOY rumnuazusa Nel um. H. Octposckoro r. Tyarice ot
30 aBrycra 2021 rona npotokon Ne 1
[Ipencenarens O.B.TronbpnanoBa

PABOYAsA IMPOI'PAMMA

10 yueOHoMYy npeaMery «XuMHs»
(ITlpodunbHBI ypOBEHB)

Crynens 00ydeHusi- cpeanee obmee 10-11 kiace
Knacc: 10 «b»,11 «by»

KomnuectBo yacoB B roa: 102 g

Yuurens: Cugopona T.B.

Pabouast mporpamma coctaBieHa Ha ocHoBe [IpumepHOii mporpaMmbl, pa3paOOTaHHON coryiacHO TpeOoBaHMit (eaepaTbHOTO
roCy/IapCTBEHHOIO 0Opa30BaTEeNbHOTO CTaHAApTa CpeAHero oOmero oOpa3oBaHUs K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHON HPOrpaMMBbl CpeIHEro o0IIero oOpa3oBaHMs MO y4eOHOMY MNpenMeTy «XHUMHsS», Ha OCHOBE aBTOPCKOM
nporpammsl o xumun 10-11 knacesl. ABtop bapeimesa Y. B. Xumus. Paboune nporpammsl. [Ipenmernas aunust yaeOuukos10-
11 xnacest C. A. ITyzakos, H. B. Mamnuna, B. A. [Tonkos- M: «IIpocBenienue», 2017 roa



HOACHUTEJBHAS 3AITUCKA

Pabouas mporpamma cOOTBETCTBYET (eJiepaliIbHOMY TOCYAapCTBEHHOMY 00pa30BaTEIbHOMY CTaHJAPTY U IIPOrpaMMe Kypca
xumun s 10-11 xmaccoB o0mieo0pa3oBaTenbHBIX OpraHm3anuil yrmyonéaHoro ypoBHs (aBropsl C. A. Ilysakor, H. B.
MamnuHa, B. A. [TonkoB). OHa pa3paboTaHa Ha OCHOBE CIEAYIOUIMX HOPMAaTUBHBIX JTOKYMEHTOB:

. ®denepanpHOro 3akona «O6 oopazoBanuu B PO» ot 29.12.2012 Ne 273 - @3;

. [Tpukaza MunucrepctBa oopazoBanusi u Hayku P® ot 2 uronst 2011 1. Ne 1994 «O BHeceHun u3MeHeHu B (penepanbHbIi
0a3uCcHBIN y4eOHBIN TUIaH U MPUMEpHBIEC TJIaHBI sl 00pa3oBaTeNbHbIX yupexaeHuil Poccuiickoit deneparuu, pearn3yronmx
IporpamMmsl o01ero o0Opa3oBaHus, YTBEpKACHHbIE MpUKa3oM MunucTepcTBa oOpazoBanus Poccuiickoii denepanuum ot 9 mapra
2004 1. Ne 1312»;

. ®denepanabHOr0 roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAHAApPTa CpeaHEero oOuiero oOpa3oBaHMsS, YTBEPKIEHHBIM
npuka3oM MunucrepctBa oOpasoBanuss U Hayku P®D ot 17 mas 2012 roma Ne 413, ¢ u3MeHEHUSIMU M JOMOJHEHUSIMHU,
BBEJIEHHBIMU MpUKa3zaMu MunucTepcTBa oOpa3zoBanus u Hayku P® ot 29 nexabps 2014 roga Ne 1645 u ot 31 nmexabps 2015
roga Ne 1578.

. VYue6noro mnana MBOY rumuazust Ne 1 um. H. OctpoBckoro 1. Tyance (2021-2022 yaeOHblii rox).

Pabouast mporpamma paccuntana Ha 204 yueOHbIX yaca (3 4 B Hegemo). [Iporpamma npenycmatpuBaer (popmMupoBaHue y
yyYaluxcsi oOuiey4yeOHbIX YMEHUI U HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB NIEATEIbHOCTH U KIIFOUEBBIX KOMIIETCHIIMI: YMEHUs
CaMOCTOATEJIbHO M MOTHUBUPOBAHHO OPraHHU30BBIBATH CBOI ITO3HABATENIBHYIO JI€ATEIBHOCTD; HCIIOJIB30BAHUS 3JIEMEHTOB
MPUYUHHO-CJIEJACTBEHHOTO U CTPYKTYPHO-(QYHKIHMOHATBHOTO aHAIN3a; ONPEICIICHUs CYIIHOCTHBIX XapaKTEPUCTUK H3y4aeMOro
00BbeKTa; YyMEHUS pa3BEPHYTO OOOCHOBBIBATH CYKJICHHS, N1aBaTh OIPEACIICHUS, MPUBOAWTH JI0KA3aTEIbCTBA; OIICHUBAHUS U
KOPPEKTUPOBKHU CBOETO MOBEAEHUS B OKPYKAIOIIEM MHPE.

JlanHas mporpaMmMa Kypca XHMHUM NpeJHa3HaueHa i Y4alluxcs CpeIHUX o0O0I1eoOpa3oBaTeNbHbIX IIKOJ, KOTOPbIC B
TaNMbHEHUIIIEM TIAaHUPYIOT TTOCTYIATh B By3bl MeIUIIMHCKOTO npoduis. [ToaTomy B HEll npeaycMOTpeHO yriayOiaEHHOE N3yUeHUE
HEKOTOPBIX TEM XUMHUU, KOTOPbIE HEOOXOUMBbI OYAYIIUM CTYJIEHTaM MEIUIMHCKUX BY30B.

PabGouas mporpamma moctpoena mo JmHeWHOU cxeme. B 10 kimacce msnmaraeTrcst MaTepuali OpraHMYecKkor xumuu, a B 11
KJ1acce — 00I1el 1 HEOPraHUYECKOW XUMHUU.



IIporpamma cocTaBiieHa Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOIO IOAXoAa, Jiexkauiero B ocHoBe PI'OC. DtoT moaxoxn
OpUEHTHUPOBAH HAa KOHKPETHBIE PE3YIbTaThl 00pa30BaHUS.

[To yue6HOMY Tmany MBOY rumnazuu Ne 1 r. Tyance Ha uzydyenue xumuu B 10 u 11 knaccax oTBOAMTCS TPH 4Yaca B
HeJe 0. B ¢BSI3H € 3TUM KOJIMYECTBO YACOB HA M3YYeHHe KAKI0H TeMbl COKPAIIEHO.

Kypc oprannyeckoit xumuu B 10 kitacce mpenBapsieT paszesl, HalupaBJIeHHbIA Ha 0000IIeHNEe U IOBTOPEHUE MOJIyYEHHBIX
B OCHOBHOU IIKOJIE 3HaHWU. B HEM Takke NarOTCs T€ CBEAEHUS M3 O0IIEH M HEOPraHMYECKOW XMMHH, KOTOPbIE HEOOXOIUMBI
JUIsL U3YyYEHHs OPraHW4YecKod XHMMHUM. PaccMaTpuBarOTCs OCHOBHBIE IOHSTHS OPraHUYECKOM XHMHH, TEOPHsSl CTPOCHHS
OpraHUYECKUX COEAMHEHHI, UX AJEKTpOHHOE cTpoeHue. [lonpoOHo pazOupaercs oOpazoBaHME XMMHUYECKHX CBS3EH MEXKIY
aTOMaMH yIJIepoJia U IPYTUMHU HEMETAJUIAMHU (KACIOPOIOM, a30TOM, IaJIOTEHAMM).

DyHIaMEHTOM Kypca OPraHMYECKOW XMMHUM CIYy>KaT MPEJCTaBIEHUS O CTPOCHUH, CBOMCTBAX M MPUMEHEHHH HamOoJiee
BaXKHBIX KJIACCOB OPraHMYECKUX BEIIECTB (YIJIEBOAOPOJOB, KUCIOPOACOAECpKAIINX, a30TocoAepxkaiux). CBolcTBa BELIECTB
XapaKTEepU3yIOTCsl ¢ MOMOIIbIO COBOKYIHOCTH TIIATEIbHO OTOOpPAHHBIX XMMHUYECKHMX PpEaKLWH, BKIIOYAIOUIMX HE TOJBKO
YpaBHEHUS, HO U YCJIOBHS MPOTEKaHUs, 00J1aCTH BO3MOKHOTO MPUMEHEHMSI, B HEKOTOPBIX CIy4YasiX — UCTOPUYECKUI aCIEeKT.
VYyamumcst HeT He0OX0IMMOCTH Cpa3y MPUCTyNaTh K 3alIOMUHAHUIO YPAaBHEHUH peakiuil, Hy)KHO CHayaja MOHATb NPUYHHBI,
10 KOTOPBIM OHM MPOTEKAOT. BO3MOKHOCTB 7K€ MPOTEKAHUSI PEAKLIMI 3aBUCUT OT PACIIPEIEIIECHUS JIEKTPOHHOM IIJIOTHOCTH B
MOJIEKYJIaX PearupyrouIrux BELIECTB, YTO JEKUT B OCHOBE OMHCAHUS MEXaHU3Ma peaklMi — O0O0bEeIUHSIONIET0 Hauada MHOTHX
IPYIII B3aUMOJCMCTBHM BEIIECTB. YCHEX H3Y4YEHHs OPraHWYECKOW XUMHH 3aBHCUT B IIEPBYI0 O4Ye€peNb OT YCBOCHUSA
CJIEIYIOLIUX TEOPETUUECKUX MOJIOKEHUM, JIEKAIUX B OCHOBE OOBSICHEHUSI MEXaHU3MOB PEAKIIMA:

1) B3aMMHOE BIMSHUE aTOMOB
2) crocoObl pa3pbiBa CBsI3CH

3) CTPOCHUC MW CpaBHUTCIIbHAsA PCaKIIMOHHAA CITOCOOHOCTh paauKaloB, a TaKXKE OTHOCHUTCIbHAsA YCTOﬁqHBOCTB
IMPOMCIKYTOYHBIX YaCTHUII.

VYriy6néHHoe n3ydeHne XuMHUH MPEAyCMaTPUBAET MMOCTOSTHHOE 00pallieHne K MeXaHu3MaM PeaKIui.



CucremMaTHUeCKOE M3JI0KEHHE CTPOEHMSI U CBOWCTB OPraHUYECKUX COEIMHEHUH IO03BOJISIET NEPEUTH K HM3YUYEHHUIO TaKHX
MPUPOAHBIX COCAVMHEHUH, KaK YriaeBOAbI, XKUPbI, OCIKH U HYKIEHHOBBIE KHUCIOTHL. JleTalbHO paccMaTpUBAETCs CTPOCHUE
KJIETOYHON MEMOpPaHBbI.

K ocoGennoctsim npencraBienus Mmarepuaia B 10 kiacce MOKHO OTHECTH CIIEAYIOIIEE:

1) ACTAJIBHOC OIIMCaHHC MCXAHU3MOB XHMHWYCCKHX peaKuHﬁ B OpFaHH‘{GCKOﬁ xuMud. Mcnonb3oBaHue HYMCPOBAHHBIX
CTPCIJIOK, OTO6pa)KaIOIHI/IX OTACIBbHBIC CTaIWKU ITPOLECCOB, IMO3BOJIACT 3HAYUTCIBHO ITIOBBICHUTDH 3(1)(1)CKTI/IBHOCTB YCBOCHUSA
CJIOXKHOI'O MaTCpHraia,

2) W3yYeHUE XUMUYECKUX CBOHCTB MHOTUX OPTaHHMUYECKUX COCTUHEHUN B HEPA3PBHIBHOM CBS3H C UX MEIUKO-OMOIOTHIESCKUMU
aCIIEKTaMHU UX UCIIOJIb30BAHUS.

3) MakcuMasbHas TPOPHUIU3AIKS H3JI0KCHHS XUMHHU MPHUPOIHBIX coeauHeHni. Hampumep, u3noxkeHue 0053aTebHOTO
Marepuaia 1o >KHpaM COIMPOBOXKIAETCS BaKHOW HMH(POpPMAIMEH O OMOIOTHYECKON POJIM HEHACHIIICHHBIX KHUCIOT U COCTaBe
pPa3JIMUHBIX PACTUTEIBHBIX Macel W KUPOB. B XuMuUM YIJI€BOAOB BBOJATCS OOIIME TMOHSITHS 00 OCHOBHBIX IYTSAX
MpEBpaIICHHs] TIIOKO3bl B opraHu3Me. M3ydeHue XMMHYECKMX CBOMCTB aMUHOKHUCIOT WIJUTFOCTPUPYETCS OOIIUMHU CXEMaMH
BOKHBIX OMOXMUMUYECKUX PEAKITU;

4) cocTaBlIcHHE ypaBHCHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH B OPraHHYECKOW XMMHU METOJIOM 3JICKTPOHHOTO
OanaHca 6e3 onpeieIeHUs] CTETICHEN OKUCIEHUS SJIEMEHTOB.

PaccmoTtpenue o6mieii xumun B 11 kitacce HauMHAETCS CO CTPOSHUS aTOMa M XUMUYeCKoi cBs3U. Ha ocHOBe moTydeHHbIX
3HAHUW IIKOJBHUKH 3HAKOMATCS CO CTPOCHHEM BEIIECTBA, HM3YyYalOT PA3JIMYHbIE BHUJIBI XMMHYECKOM CBS3HM, BKIKOYas
MEXMOJIEKYJISIPHBIE, W OCHOBHBIE THUIIBl KPHUCTAUIMYECKUX PEHIETOK. 3aTeM CIEIyeT MaTepual, pacCKa3blBAIOIIANA O
3aKOHOMEPHOCTSIX MPOTEKAHUS XWMHUYECKUX PEaKUUi. 34eCh JAIOTCA CBEACHUS W3 XWMHYECKOM TEPMOJMHAMUKH U
XUMHUYECKOM KMHETHKH, MTO3BOJISAIONINE MOHAThH, IOYEMY M KaK NPOTEKAOT XUMHUYECKHE PEaKLHU. 3aTEM PacCMaTpPUBAIOTCS
AIIEMEHTBI-HEMETAILIBI U JIEMEHTHI-METAJIIbI, IIPU 3TOM aKILIEHT JENAeTCs Ha UX MEIUKO-OMOJIOTrHUeCKOM 3HAUCHHH.

K ocoGenHoctsiM mpecTaBieHus MaTepuana B yueoHuke s 11 kimacca MOKHO OTHECTH CIIEAYIOIIee:

1) neTalbHBIN pa30op peakiuii 0OMeHa, B 0COOCHHOCTH C y4aCTHEM COJICH;



2) 00BSACHCHHE BO3MOKHOCTH TPOTCKAHUS PEAKIMA C YY4aCTHEM KHUCIBIX COJICH C IMOMOIIBIO TPOCTBIX CXEM, a TaKXKe

WCIIOJIb30BaHNE aHAIOTUIHBIX CXEM JIJISl OITMCAHUS PEAKITHH ¢ ydacTHEM aM(POTEPHBIX THAPOKCUIOB U UX COJICH;

3) moapoOHOE U3IoKEHUE CIIOCO00B T0100pa KOIPPHUIIMEHTOB B CIOKHBIX OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAIX

(M3MEHEeHHE peakIluu CpeIbl, HECKOJIBbKO OKUCIUTENCH U BOCCTAHOBHUTEICH H T. 11.);

4) omnucaHWe XUMHH 3JICMECHTOB, COIPOBOKIAONICECS CBEICHUSIMH O MEAMKO-OMOJIOIMYCCKOM 3HAYCHHH COCIMHEHHIA 3THUX
AJIEMEHTOB.
IVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA XUMUU
®opMHpPOBaAHUE YHUBEPCATbHBIX Y4eOHbIX JeHCTBUH (JINYHOCTHBIC U METAITPEIMCTHBIC)
JInyHOCTHBIE Pe3yJbTaThl
JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO OOIIIET0
o0pa30BaHMsI IOCTUTAIOTCS B XO¢ OOYUCHHSI XUMHUH B CIIMHCTBE
y4eOHOM U BOCIIMTATEIBHON AesITebHOCTH OpraHu3aniy B COOTBETCTBUH
C TPAJUIIMOHHBIMHA POCCUHCKUMHU COIMMOKYJIBTYPHBIMU M TyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHATHIMHU B O0IIIECTBE
IpaBUJIaMU U HOPMaMH MOBEACHHMSI, U CIIOCOOCTBYIOT MpoIeccaM CaMOIIO3HAHHMS,
CaMOpPa3BUTHS U COLMATM3AIMN 00yJarouxcs JINTHOCTHBIC Pe3yJIbTaThl OTPAXKaoT CPOPMUPOBAHHOCTD, B TOM YHUCJIC B YaCTH:
1. ITaTpMOTHYECKOr0 BOCTIMTAHUS
1) IIEHHOCTHOTO OTHOIICHHUS K OTEYSCTBEHHOMY KYJbTYPHOMY,
HUCTOPUYECCKOMY M HAyYHOMY HACJICINIO, TOHUMAaHUS 3HAYCHUS XUMUICCKOU
HAyKHU B )KU3HU COBPEMEHHOT'O 00111eCTBa, CITOCOOHOCTH
BJIQJICTh JIOCTOBEPHOI MH(OPMAIIMEH O MepeIOBbIX TOCTHKEHUIX U
OTKPBITHSIX MUPOBOH M OTCUECTBEHHOW XHUMHH, 3aHHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA,;
2. I'pa:kIaHCKOro BOCIIUTAHUS
2) mpeICTaBICHHS O COLMAIBHBIX HOPMaX M MpaBUIaX MEKINIHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOMA
COBMECTHOMH JIeATEIbHOCTH TP BBIMTOJTHCHUN YIEOHBIX, TO3HABATEIHHBIX
3aJ]1a4, BRIOJTHEHUH XUMHUYECKHUX YKCIIEPUMEHTOB, CO3JIaHUH



y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIITU
B IPOIIECCE ATOM yUeOHOM eI TeIbHOCTH; TOTOBHOCTH

OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKU CBOUX TOBAPUIIEH C TO3UIINHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM

3. lleHHOCTH HAYYHOI'0 TO3HAHMS

3) MUPOBO33PEHYECKUX MPEJICTABICHUN O BEIIECTBE U XUMUUECKOU
peaKIuu, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS

KapTUHBI MUPA; MPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS TPUPObI, B3AUMOCBSA3SX YEIOBEKA C MPUPOIHON CPENIOH,

O POJIM XMMUU B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTENbHBIX MOTUBOB, HAMPABJIEHHBIX HA MOJYYCHUH 3HAHUN

M0 XUMUU, HEOOXOUMBIX JIJI1 0ObSICHEHHS HAOMI0IaeMbIX  TPOIECCOB

U SIBJICHUU

5) no3HaBarenbHON M HHGOPMAIIMOHHOMN KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEJIbHOM pa0OThI ¢ yUeOHBIMHU TEKCTAMU, CIPABOYHOM JINTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMHU CPEJICTBA MH(DOPMAITMOHHBIX TEXHOJIOTUH

6) uHTEpeca K 00YUEHHIO U TI0O3HAHMIO, JTF0003HATEIIBHOCTH, TOTOBHOCTH
CIOCOOHOCTH K CaMO00Pa30BaHuUI0, UCCIEI0BATENbCKOMN NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBICHHOCTU O0yUYEHUS B JajbHEHIIEM;

4. @opMupoBaHusl KYJIbTYPbI 310POBbSI

7) 0CO3HAHUS IIEHHOCTHU KWU3HU, OTBETCTBEHHOTO OTHOIIICHUS K

CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HH, OCO3HAHUS
MOCJICACTBUN U HEMPUSITHUS BPEIHBIX PUBBIYEK (YHIOTpeOIeHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYPEHUS), HEOOXOTUMOCTH COOTIOICHUS

npaBuil 0€30MaCHOCTU NIPU 0OPAILEHNUN ¢ XMMUYECKUMU BEIIECTBAMU

B OBITY U peajbHOM KU3HU;

5. TpynoBoro BociuTaHus



8) KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATEILCKON, TBOPUYECKON U APYTHX BHUJIAX JEITCIbHOCTH;
HWHTEpeca K MPAKTUIECKOMY M3yUeHUIO Tpodeccuii u
TpyZAa pa3Iu4HOro poja, B TOM YUCJIE HA OCHOBE IPUMEHEHHS IPEAMETHBIX
3HaHUU 10 XMMUHU, OCO3HAHHOTO BHIOOPA MHIUBUIYaTbHON
TPAEKTOPHUH MPOJAOHKEHHUST 00pa30BaHUS ¢ YUETOM JTMYHOCTHBIX HHTEPECOB
Y CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. IK0JIOrH4eCKOro BOCIIUTAHUSA

9) SKOJIOTUYECKH 1EJIECO00Pa3HOT0 OTHOIICHHSI K IPUPOIE KaK

HMCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHMUS
IIEHHOCTH 37I0POBOTO M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXUIECKOMY

3I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUS TTpaBUII 0€30MMacHOTO
MOBEJICHUS TIPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIINX
3JI0POBBIO U )KU3HU JIIOJIEH;

10) cnocoGHOCTH MPUMEHATH 3HAHUS, TIOJTydaeMble TTPU U3YUCHHUH
XUMUH, ISl PEIIEHUS 3a/1a4, CB3aHHBIX C OKPY>Karollel MPpUpPOTHOM
CpEeOii, MOBBILICHUS] YPOBHSI YKOJIOTHYECKOU KYJIBTYPHI,

OCO3HaHMS TII00ATLHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U Iy Te
UX PEIICHUS TTIOCPEACTBOM METOI0OB XUMUU,

11) 5KOJIOTHUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM

B MO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIbHOW MPAKTUKE.

VY BeimyckHUKa OyayT chOpMUPOBAHbI JMYHOCTHBIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUSs

— OpueHTalus OOy4YarouIuxcsi Ha JOCTUKEHUE JIMYHOTO CYACThs, PEANIM3ALMUI0 MO3WTHUBHBIX >KU3HEHHBIX MEPCIEKTHB,
MHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K JJUYHOCTHOMY CaMOOTIPEIEICHHIO, CIOCOOHOCTh CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHbI;



— TOTOBHOCTB M CIIOCOOHOCTH 00ecTeuuTh ce0e U CBOMM OJM3KUM TOCTONHYIO )KM3HB B MIPOIIECCE CAMOCTOSITETbHOM, TBOPUYECKOM
Y OTBETCTBEHHOU I€ATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS K OTCTAaMBAaHUIO JIMYHOTO OCTOMHCTBA, COOCTBEHHOIO MHEHUS, TOTOBHOCTH U
CIIOCOOHOCTH BbIPabATHIBATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHIO K OOIECTBEHHO-TIOJUTHYECKUM COOBITHSIM MPOILIOTrO U
HACTOSIIIETO HA OCHOBE OCO3HAHUS, M1 OCMBICIICHUS! UICTOPUH, TyXOBHBIX [IEHHOCTEW U JOCTHKEHUI HAIEH CTPAHBI;

— TOTOBHOCTb U CIIOCOOHOCTh OOYYaromMXCS K CaMOPa3BUTUIO U CAMOBOCIMTAHHIO B COOTBETCTBUHU C OOLIEUETOBEUECKUMU
LHEHHOCTSIMU M HJieajJaMu TPaXJIaHCKOTO o0O0IIecTBa, MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHSIX
CHOPTHUBHO-03JI0POBUTEIBHON 1€ATENBHOCTBIO;

— NPUHATHE W peaju3alus UEHHOCTEH 310poBoro m 0e3o0macHoro oOpasa KU3HHU, O€peKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PU3MUECKOMY M TICUXOJIOTHYECKOMY 3/I0POBBIO;

— HeNPUATUE BPEIHBIX NPUBBIUYEK: KypEHUs, yHOTPEOJIEHUS aJIKOT0JIsl, HAPKOTHUKOB.

— poccuiickasi UIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCHUMCKONW MAECHTUYHOCTH B IMOJIMKYJIBTYPHOM COLIMYME, YYBCTBO
INPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOM OOLIHOCTHM POCCHUHCKOTO Hapoaa M cyabbe Poccum, marpuoTtusm, roTOBHOCTH K
cinykeHnto OTeuecTBy, €ro 3allnTe;

— YBa)XEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Iepes; PonnHoM, roplocT 3a cBOMl Kpail, cBoto Poauny, npoiuioe u
HACTOsIIIee MHOTOHAIIMOHAIILHOTO HapoJia Poccum, yBaskeHHEe K rOCy1TapCTBEHHBIM CUMBOJIaM (rep0, diar, TMMH);

— (hopMupoBaHUE yBaXKEHHUS K PYCCKOMY SI3BIKY KaK ToCyJapCTBEHHOMY s13bIKy Poccuiickoit denepainu, sSBISIONIEMYCS OCHOBOMN
POCCHUNCKON MIEHTUYHOCTH U IJIaBHBIM (PaKTOPOM HALIMOHAIIBHOTO CAMOOTIPECIICHUS;

— BOCIIUTAHUE YBOKCHUS K KyJIbTYpPE, I3bIKaM, TPAAUIIMAM U 00bIYasiM HApOAOB, MpokuBatonmx B Poccuiickoit deneparum.

— TPakJ1IaHCTBEHHOCTD, T'PAX/IaHCKasl MO3ULIMS aKTUBHOTO U OTBETCTBEHHOTO UJIeHa POCCUIMCKOI0 OOIIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIE TpaBa M O053aHHOCTH, YBAXKAIOLIErO 3aKOH M MPABOMOPSAOK, OCOZHAHHO NMPUHUMAIOIIETO TPaJULMOHHbBIE
HallMOHAJIbHBIE U OOIIEYEIOBEYECKNE TYMAHUCTUUECKUE U JEMOKPATUUECKUE [IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOU
KU3HU;

—  MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU M OOIECTBEHHON MPAKTHKH, OCHOBAaHHOE Ha
JMANIoTe KyJIbTYp, a TAKXKe pa3iInuHbIX (JOpM OOLIECTBEHHOT'O CO3HAHMSI, OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;



— TOTOBHOCTh OOYYArOIINXCS K KOHCTPYKTUBHOMY YYAaCTHIO B IPUHSATUN PEIICHHM, 3aTParuBarOIINX WX TPpaBa M HHTEPECH], B TOM
YuCJe B pa3InyHbIX Popmax 0OIIECTBEHHOU
caMOOpraHu3alyy, CaMOYIIpaBIeHUs1, OOMIECTBEHHO 3HAYUMOM 1€ATEIbHOCTH;

— HPABCTBCHHOC CO3HAHHUC M IIOBCACHHC HA OCHOBC YCBOCHHA O6Hle‘{€JIOBe‘{eCKI/IX HGHHOCTCﬁ, TOJICPAHTHOI'O CO3HAHUA H
IIOBCACHHUA B IIOJHUKYJIBTYPHOM MHPC, TOTOBHOCTHU H CITOCOOHOCTH BECTH auajaor ¢ ApyrumMu JrOoAbMH, JOCTHUIdATb B HCM
B3aMMOIIOHNMaHUsA, HAXOJUTDH 06HII/IC OCJIN U COTPYAHUYATDb VI UX OJOCTHUKCHUA,

— IIPUHATHC I'YMAHUCTHYICCKUX HGHHOCTeﬁ, OCO3HAHHOC, YBAKHUTCIIbHOC U IIO6pO)K€J'IaTCJII:HOG OTHOHICHHUC K APYIrOMYy YCIIOBCKY,

€ro MHEHHUI0, MUPOBO33PEHHUIO;

— CIIOCOOHOCTh K COINEPEKUBAHUIO M (OPMUPOBAHUE TMO3UTUBHOTO OTHOIICHHS K JIIOASM, B TOM 4YHCIE K JIMIAM C
OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3J0POBbI U MHBAIUIAM;

OepeXHOEe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (PU3NUECKOMY U TICUXOJIOTHYECKOMY

3I0POBBIO IPYTUX JIOJIEN, YMEHHUE OKA3bIBATh NIEPBYIO ITIOMOILIIb;

— (opMHUpOBaHNE BBHIPAKCHHOW B MOBEJCHUU HPABCTBEHHOM MO3MUIIMH, B TOM YHCII€ CIIOCOOHOCTH K CO3HATEIHHOMY BBIOODY
no0pa, HpPaBCTBEHHOT'O CO3HAHUS M TMOBEJEHUS Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB
(dectu, gonTa, CIPaBEIIMBOCTH, MUJIOCEPIUS U JPYKETIOOMS);

— pa3BUTHE KOMIETEHIHUN COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHbMHU MIIAJIIETO BO3PacTa, B3POCIBLIMU B 00pa30BATEIIbLHOM,
00I11IeCTBEHHO TOJIE3HOM, yUeOHO-HCCIIeI0BATEIbCKOM, MPOSKTHON U APYTUX BUAX ACSITEILHOCTH.

— MHPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH, 3HAUYMMOCTH HAayKH, TOTOBHOCTh K HAy4HO-
TEXHUYECKOMY TBOPYECTBY, BJIAJCHHE JOCTOBEPHOW WH(MOpMAIMEl O TEPENOBBIX JOCTHUXKEHUSX W OTKPBITUSIX MHPOBON U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh U CIOCOOHOCTH K OOpa30oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSHKCHUM BCEW KWU3HU, CO3HATEIHLHOE
OTHOIIEHUE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIITHON TPO(ECCHOHATBLHOM M O0IIECTBEHHOM 1SS TEIbHOCTH;

— DKOJIOTUYECKAasl KyJbTypa, OEpeKHOE OTHOIIEHHS K POJHOM 3emile, MpUpOAHbIM OorarctBam Poccuu um Mupa; mOHUMaHHE
BJIMSHUS COLIMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW CpEIbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE NIPUPOJIHBIX PECYPCOB; YMEHHS M HaBBIKH PAa3yMHOr0 IPHUPOJIONOJIb30BAHKS, HETEPIUMOE OTHOLIEHUE K JIEHCTBUAM,
MIPUHOCSIIIAM BPEJT SKOJIOTHH; TPHOOPETEHHE OIBITAa KOJIOTO-HAMIPABICHHOU JEATEIHhHOCTH;



— 3CTETUYECKOE OTHOIICHHS K MUPY, TOTOBHOCTD K 3CTETHUECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

— OCO3HAHHBINA BHIOOP OyayIIel mpodeccruu Kak MyTh U CITOCO0 peain3aIiii COOCTBEHHBIX KU3HEHHBIX TUTAHOB,

— FOTOBHOCTH OOYYAIOIIUXCS K TPYJAOBOU MpoeCCHOHATBHON AEATEIbHOCTH KaK K BO3MOXKHOCTH YYacTHs B PEIICHUU JTUYHBIX,
OOIIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBaXKEHUE K TPYAY M JIIOJIAM TPYJa, TPYAOBBIM JOCTHKEHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOIIIEHUE K PAa3HBIM BUAAM TPYJOBOU ACSITEIbHOCTH;

— TOTOBHOCTh K CaMOOOCTYKHBaHUIO, BKIIFOYAst 00y4EHHE U BBITIOJHEHNE JOMAIITHUX O00SI3aHHOCTEH.

JInaHOCTHBIE pe3ynbTaThl B cdepe (PU3NYECKOTo, TMCUXOJIOTHYECKOr0, COIMAIbHOTO W aKaJeMUYECKOTro OJaromnoiayyus
00yJaroIMXCs:

— ¢usnyueckoe, 3MOIMOHATHLHO-TICUXOJIOTMYECKOE, COIHAIbHOE OJlaromnoiayyue oO0ydaroluxcs B JKH3HU 00pa3oBaTeIbHOM
OpraHU3alliy, OIIYIICHHUE IEThMH 0€30IMaCHOCTH M TICHXO0JIOTHYecKOro KoMmpopTa, HHHOPMAIIMOHHONW 0€30IMacHOCTH.
[TnanupyemMbic MeTanpeaMeTHbIE Pe3yJbTAaThl OCBOCHHS TPOTPAMMBbI

Pezynamuenvle yHusepcanvhole yueoHbvle 0elicmeus BhITyCKHUK HAYYUTCS:

— CaMOCTOSITEIIHO OTPECISITh TSN, 33/1aBaTh MApaMeTPhl U KPUTEPUH, TI0O KOTOPBIM MOXHO OTPEACIUTh, YTO IETh JOCTUTHYTA;
— OIICHUBATHh BO3MOJKHBIC TOCJICJICTBUS JTOCTH)KCHHS TOCTABICHHOW IENTH B JEATCILHOCTH, COOCTBEHHOW >XU3HU U IKU3HH
OKPYXKAIOIIUX JIFOICH, OCHOBBIBASICh HA COOOPAKEHUSIX ITUKU U MOPAJIH;

— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3371a4l B 00Pa30BaATEILHOM NEITEIHOCTH U )KU3HEHHBIX CUTYyAITUsX;

— OIIEHUBATh PECYPCHI, B TOM YHCIIC BPEMsI U IPYTrUe HeMaTepuaabHbIE PeCypPChl, HEOOXOAMUMBIC ISl TIOCTHKEHUS MTOCTaBICHHOM
11CTIH;

— BBIOWpATh TyTh JOCTMXKCHHS IICJIM, IUTAHUPOBATH PEIICHHWE ITOCTaBJICHHBIX 3a7ad, ONTHMHU3HPYS MaTepHalbHBIC U
HEMaTepHabHBIC 3aTPaThI,

— OpraHu30BbIBAaTh A()(PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOIUMBIX JUIS IOCTHKCHUS TTOCTABJICHHBIX IICJICH;

— COTIOCTABIIATH MOTYUYEHHBIN pe3yIbTaT ACSITEIBPHOCTH C TIOCTABICHHON 3apaHee IEbIO.

Ilo3nasamenvnole ynusepcanvHovle yueOHvle 0elicmeusn BplyCKHUK HAYYUTCS:



— WCKaTh W HaXOJUTh OOOOIIEHHBIE CIIOCOOBI PEIIeHUs 3a/lad, B TOM YHCIE, OCYIIECTBISITh PAa3BEPHYTHINM HMHPOPMAITMOHHBIHN
MIOMCK U CTaBUTh Ha €r0 OCHOBE HOBbIC (yUe€OHbIC U MTO3HABATEIIbHbBIC) 3a/1a4H;

— KPUTHYECKH OICHUBATh M MHTEPIPETUPOBATH HH(POPMAIIUIO C pa3HBIX TO3UIUH, PaClIO3HABATh U (DUKCUPOBATH MTPOTUBOPEUHS
B MH(OPMAITMOHHBIX HCTOYHUKAX;

— HUCIOJIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMATHUYECKHUE CPEACTBA JJI NMPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a
TaK)Ke MPOTUBOPEUUH, BBISIBICHHBIX B MH(OOPMAITMOHHBIX UICTOYHUKAX;

— HaxoJWTh W TPUBOAUTH KPUTUUECKUE APTYMEHTBHI B OTHOIIEHUU JEUCTBUU U CYXKJECHHI APYroro; CIOKOWHO U pPa3yMHO
OTHOCHUTBCS K KPUTHUUECKUM 3aMEYaHUsIM B OTHOIICHUU COOCTBEHHOTO CY’KJICHMSI, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJUTH 32 PaMKH y4€OHOTr0 MpeaMeTa U OCYIIECTBIATh LIeJICHANPABICHHBIN MTOMCK BO3MOXKHOCTEH ISl IIUPOKOTO MEePEeHOca
CPEACTB U CITIOCOOOB JICHCTBHS;

— BBICTpanBaTh WHIWBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPUIO, YUUTHIBAS OTPAHUYEHUSI CO CTOPOHBI IPYTUX yYACTHUKOB H
peCypCHBIE OTpaHUYECHUS;

— MEHSTh U yIEP>KUBATh Pa3HbIC MO3UIMY B IO3HABATEIILHOM JIEITEIHLHOCTH.

Kommynuxamuenusie ynusepcaivHbie yueonwle oeiicmeusn BplllyCKHUK HaAyYUTCS:

— OCYILIECTBJISITh JACJIOBYHD KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMM, TaK M CO B3POCIBIMU (KaKk BHYTpU OOpa3oBaTesIbHON
OpraHu3allii, TaKk WU 3a €€ IMpelesiaMH), Moa0upaTh MApPTHEPOB MJIA JIEJIOBOM KOMMYHHUKAIIMM MCXOAS U3 COOOpaKeHH
PE3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHUH;

— TIPY OCYIIECTBJICHUH TPYIIOBON PaOOThI OBITh KaK PYKOBOAMUTENIEM, TaK U WICHOM KOMAaH]IbI B Pa3HBIX POJISIX (TeHepaTop UicH,
KPUTHK, UCTIOJTHUTENb, BEICTYNAIOIINMI, SKCIIEPT U T.1.);

— KOOPJIMHUPOBATH M BBITIOJIHATH PAa0OTY B YCIOBUSIX pPeajbHOTO, BAPTYATHHOTO M KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

— Pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HUCIIOJb30BaHUEM aJeKBAaTHHIX (YCTHBIX W MHUCHMEHHBIX)
SA3BIKOBBIX CPEJ/ICTB;

— pacrno3HaBaTh KOH(IMKTOT€HHbIE CUTYAllMH U MPEJOTBPAIATh KOHQIUKTHI 10 X aKTUBHOM (ha3bl, BHICTPAUBATh ACJIOBYIO U
o0pa3oBaTenbHyI0 KOMMYHUKAIIHMIO, N30erasi IMYHOCTHBIX OIICHOYHBIX CYXKICHUH.

MNPEAMETHBIE PE3YJIBTATDBI



B pe3ynbraTte nzydeHus ydeOHOTO mpeaMeTa « XMMHUs» Ha YPOBHE CPEIHETO 0OIIEero

oOpa3oBanusi: BeIlycKkHUK HA yTiyOJIEHHOM YPOBHE HAYUUTCS:

— packpeiBaTh Ha TMpUMEpax poJib XUMHUU B (OPMHPOBAHUMA COBPEMEHHOW HAYYHOW KApTUHBI MHUPA U B MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKA, B3AMMOCBS3b MEK/1y XUMUEU U IPYTUMH €CTECTBEHHBIMU HAyKaMUu;

— WJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIECHUE U JBOJIIOLMIO OPraHUYECKOM XMMHUM KaK HAyKU Ha PA3JIMYHBIX UCTOPUUYECKUX
JTanax €€ pa3BUTHSI;

— YCTaHaBIIMBATh IMPUYUHHO-CICICTBEHHBIE CBA3M MEXAY CTPOCHHMEM AaTOMOB XUMHUYECKHX 3JEMEHTOB WU TMEPUOAUYECKUM
W3MEHEHHUEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M WX COCIWHEHUUA B COOTBETCTBUHU C IOJIOKCHHUEM XHMHUYECKUX 3JIEMEHTOB B
MIEPUOANYECKON CUCTEME;

— QHAJIM3UPOBATH COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MTPUMEHSS MOJIOKECHUSI OCHOBHBIX XUMHYECKUX TEOPUI: XUMUYECKOTO
CTPOEHMSI OpraHNYeCcKUX coequHeHnii A.M. byTinepoBa, CTpoeHUsI aTOMa, XUMUYECKOU CBSA3U, IIEKTPOIUTUUECKON TUCCOLUALINT
KUCJIOT U OCHOBaHMM; YCTaHABJIMBATh NPUYMHHO-CJIEIACTBEHHBIC CBS3M MEXIYy CBOMCTBAMM BEIIECTBA M €r0 COCTABOM, U
CTPOEHHUEM;

— MPUMEHATh MPaBWIa CUCTEMATHUUECKON MEXIyHapOJHOM HOMEHKJIATYphl KaK CpEICTBA pPa3iWyeHUs U HUACHTU(DUKALUU
BEIIIECTB M0 UX COCTABY U CTPOCHUIO; — COCTABIIATH MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX
BEIIIECTB KaK HOCUTENed MH(pOpMAIUi O CTPOCHUH BEILECTBA, €r0 CBOMCTBAX M MPUHAJICKHOCTH K OMPEACICHHOMY KJaccy
COCIMHECHUM;

— OOBSACHATH TPUPOJY W CHOCOOBI 00pa30BaHHUS XWMHUYECKOW CBS3U: KOBAJCHTHOW (TIOJIAPHOM, HETMOJSIPHOW), HMOHHOM,
METAJUIMYECKOU, BOJOPOIHON — C LIEJBIO ONPEAECIEHNS] XMMUYECKON aKTUBHOCTH BEILECTB;

— XapakTepu30oBaTh (U3NYECKHUE CBOWCTBA HEOPTaHUYECKUX W OPraHWYECKUX BEIIECTB M YCTAHABJIMBATH 3aBUCUMOCTD
(M3UYECKUX CBOMCTB BEMIECTB OT TUTIA KPUCTATUIMUECKON PEIICTKH;

— XapaKTEpU30BaATh 3aKOHOMEPHOCTH B U3MEHECHUN XMMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTIUHEHUM, BBICIIUX
OKCHJIOB U TUAPOKCUIOB;

— MPUBOJUTH MPUMEPHl XUMHUUYECKUX PEAKIMN, PACKPBIBAIOUIMX XapaKTEpHbIE XWMHYECKHME CBOMCTBA HEOPTraHMYECKUX U
OpPTraHUYECKUX BEIIECTB M3YUYCHHBIX KJIACCOB C MEIbI0 UX UACHTU(DUKAINN U 00BSICHEHUS 00JaCTH IPUMECHECHMUS;



— OMpeAeNaTh MEXaHH3M pPEaKIUH B 3aBHCHUMOCTH OT YCIOBMH MPOBEACHHUS PEaKIUU U MPOTHO3UPOBATH BO3MOXKHOCTH
MPOTEKaHUsI XUMUYECKUX PEaKlUii Ha OCHOBE THIIa XMMHUYECKOM CBSI3U U aKTUBHOCTU PEAarcHTOB;

— YCTaHaBIMBATh 3aBUCHMOCTb PEAKIMOHHONW CHOCOOHOCTH OPraHMYECKHX COCIMHEHUN OT XapakTepa B3aUMHOTO BIIMSHUS
aTOMOB B MOJIEKYJIaX C IIeTbI0 MPOTHO3UPOBAHUS IPOAYKTOB PEAKIINH;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM peakluu U CMEIIEHUSI XUMUYECKOTO paBHOBECUS OT Pa3IMUHBIX (PaKTOPOB
C LIEJIBIO OMPECIICHUS ONITUMAJIbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

— YCTaHaBIUBATh TEHETUYECKYIO CBS3b MEXIy KilacCaMH HEOPTaHMYEeCKHMX W OpPraHWYeCKUX BEHIeCTB s 00OCHOBAaHUSA
MPUHIUIIAATHFHON BO3MOKHOCTH MOJYYCHUS HEOPTAHHUECKUX M OPTaHUYECKUX COCTUHEHHH 3aIaHHOTO COCTaBa M CTPOCHUS;

— TOAOMpaTh pPEareHTHl, YCJIOBHS M ONPEACISITh MPOIYKTHl PEaKIUi, IMO3BOJSIONINX pealn30BaTh JTabOpaTOpHBIE H
MIPOMBINIJICHHBIE CTIOCOOBI MOTYYeHHS BAXKHEHIIINX HEOPTAHUYECKUX U OPTAHMYECKUX BEIIECTB;

— OIpEAENATh XapakTep Cpellbl B pe3ysibTaTe THAPOJM3a HEOPraHMYECKHMX U OPraHMYECKUX BELIECTB M MPUBOJIUTH MPUMEPHI
THJIPOJIN3a BEUIECTB B MOBCEAHEBHON )KU3HU YEJIOBEKA, OMOJIOTHYECKUX OOMEHHBIX MTPOLECCaxX U MPOMBILIUIEHHOCTH;

— TPUBOJUTH TPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUMA B MPUPOZAE, MPOMU3BOJACTBEHHBIX IMpoleccax H
KHU3HEACITEILHOCTH OPTaHNU3MOB;

— 000CHOBBIBATh MPAKTUYECKOE UCIIOJIH30BAHNE HEOPTAHUYECKUX M OPTaHMYECKHUX BEUIECTB M UX PEAKIUK B TPOMBIIIJICHHOCTH H
OBITY;

— BBINOJIHATh XUMHUYECKANW JKCIEPUMEHT IO PACMO3HABAHWIO W TOMYYCHHIO HEOPTaHMYECKMX M OpPTraHMYECKHX BEIIECTB,
OTHOCSIIIIUXCS K Pa3IMYHbIM KJjaccaM COEAMHEHHUH, B COOTBETCTBUM C MpaBWJIaMU U TpUeMaMH Oe30macHoil paboThl ¢
XUMHUYECKUMHU BEIIECTBAMH U JJa0OPATOPHBIM 000pYyI0BaHUEM;

— TPOBOAWUTH pacueThl HA OCHOBE XHMHUYECKUX (QOpPMYJ M YpaBHEHHMH peakuuil: HaX0XKIEHUE MOJEKYJIIpHOU (HopMyIibl
OpPraHUYECKOT0 BEUIECTBA MO €ro IMJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAILIMX B €r0 COCTaB, WM MO MPOIyKTam
CrOpaHusi; pacueTbl MacCOBOM J10J1M (Macchl)

— XMMHYECKOTO COEIMHEHMS B CMECH; pacyeTbl Macchl (00beMa, KOJMUYECTBAa BEUIECTBA) MPOAYKTOB PEAKLMHU, €CIU OJIHO U3
BEIIECTB JAaHO B M30BITKE (MMEET MPUMECH); PacyeThl MAacCOBOM MWJIM OOBEMHOM IONMM BBIXOJA MPOAYKTAa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOIO; pacyeThl TEIJIOBOTO 3(PQeKTa peakluu; pacdeTbl 0ObEMHBIX OTHOIIEHUH ra3oB MPU XUMHUYECKHX



peaxiusix; pacyeTsl Macchl (00beMa, KOJIMUYECTBA BEUIECTBA) MPOIYKTa PEaKIH, €CIIU OJHO U3 BEIIECTB JaHO B BUJE PACTBOpa C
ONPEAECICHHON MacCOBOM J0JIEW pACTBOPEHHOTO BENIECTBA;

— HCIOJIb30BaTh METOJIbl HAYYHOI'O TO3HAHUS: aHalu3, CUHTE3, MOJICIMPOBAHUE XUMUYECKUX MPOIECCOB U SIBICHUNA — MOpPHU
pelieHn y4eOHO-UCCIIeIOBATEIbCKUX 3a/ad MO M3YYEHHIO CBOWMCTB, CIIOCOOOB IMOJYYEHUS M PACHO3HABAaHUSA OPraHUYECKUX
BEILIECTB;

— BJAETh MpaBujamMu 0€30MacHOro OOpalieHus C €JKUMH, TOPIOYMMU M TOKCHUYHBIMHU BEIIECTBAMH, CPEJCTBAMU OBITOBOMA
XUMUH;

— OCYIIECTBJISTh MOMCK XMMUYECKOU MH(POPMAIUH 110 HAa3BaHUSIM, HACHTU(UKATOPAM, CTPYKTYPHBIM (JOpMyJIaM BEIIECTB;

— KPUTUYECKHU OIICHUBATH U MHTEPIPETUPOBATh XUMHUUECKYIO MHPOPMAIUIO, COAEPKAIILYIOCS B COOOIIECHUSIX CPEICTB MacCOBOM
uHdopmaiuu, pecypcax MHTepHeTa, HayYHO-TIOMYJSPHBIX CTAThX C TOUYKH 3pPEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTU B
IEJISIX BBISIBJICHHSI OITMOOYHBIX CYXKJIEHUN U (DOPMUPOBAHKSI COOCTBEHHOMN TO3UINH;

— YCTaHABIMBATh B3aMMOCBSI3M MEXNY (DakTaMu U TEOpueH, MPUUMHONW M CIIEIICTBUEM TPH aHAIHN3€ MPOOJIEMHBIX CUTYyalluid U
000CHOBaHUY MPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMUYECKUX 3HAHUI;

— TPEACTABIATh MYTH PEHICHUS TJIOO0ATbHBIX MPOOJEM, CTOSIIMX Tepes YeIOBEYECTBOM, M MEPCIEKTUBHBIX HaNpaBiICHUN
Pa3BUTUSI XUMUYECKUX TEXHOJIOTUH, B TOM YHUCJIE TEXHOJOTHUHA COBPEMEHHBIX MAaTEPUANIOB C Pa3IMyHON (PYHKIIMOHAJIBHOCTHIO,
BO300HOBJISIEMBIX UCTOYHUKOB CBHIPhs, TEPEPAOOTKH M YTUIIU3ALUU MPOMBIIIICHHBIX U OBITOBBIX OTXO/IOB.

BrinmyckHUK HA yenybnienHom ypoeHe TIOTYUUT BO3MOKHOCTh HAYUUThCS !

— (opmynupoBaTh 1eb WCCIAEAOBAHMS, BBIIBUTATh M MPOBEPATH DKCIEPUMEHTAIHHO THUIIOTE3bl O XMMHYECKHUX CBOMCTBAX
BEIIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS, MX CIOCOOHOCTH BCTYINATh B XUMHUYECKHE PEAKIIMH, O XapaKTepe M MPOJYKTaxX
PA3JIMYHBIX XUMUYECKUX PEAKIU;

— CaMOCTOSITEIBHO TUTAHUPOBATH M TMPOBOJUTH XUMHUYECKHE JKCIIEPUMEHTHI C COOJIOJIEHMEM MpaBwil 0€30MacHON paboThI C
BEILECTBAMU U JTaOOPATOPHBIM 000PYAOBAaHUEM;

— MHTEPIPETUPOBATh JAHHBIE O COCTABE M CTPOCHHM BEILECTB, MOJYUYEHHbIE C MOMOIIBIO COBPEMEHHBIX (DHU3UKO-XUMUYECKUX
METO/]I0B;

— ONUCHIBATh COCTOSIHME 3JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUYECKUX MPEICTABICHUNA O CTPOCHUU
aToma Jijisi OOBSCHEHUS PE3YIhTAaTOB CIIEKTPAIIBHOTO aHAIN3a BEIECTB;



— XapakTEepHU30BaTh POJb a30TOCOACPKAIIUX TETEPOLMKINYECKUX COCIUHEHUW W HYKJIEMHOBBIX KHUCIOT KaK Ba)KHEWIIHNX
OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

— NPOTHO3UPOBATH BO3MOXHOCThH IMTPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH, JICKAINX B OCHOBE MPUPOJHBIX U
IIPOU3BOACTBEHHBIX IIPOLECCOB.

1. COAEP)KAHUE YYEBHOI'O IIPEIMETA

B nporpamme copepxaHue MpeacTaBiIeHO M0 TEMaM:

10 kaacc:

Tema 1. OcHOBHBIE TeOpeTHYECKHE TOJI0KEeHNsI Opranndeckoii xummu (12 4)

[Ipenmer oprannueckoil Xxumuu. MHOrooOpasue opraHuyecKux coeauHeHuil. OpraHuyeckue BeIIeCTBa. Y TJIEPOIHbBIN
CKEJIET MOJIEKYJI OPTaHUYECKHUX BEIIECTB. Y IIEPOI-yIiepoaHble cBsi3h. COeIMHEHUSI HACBIIICHHBIE U HEHACBIIEHHbIE. KpaTHbie
CBSI3U. ALIMKIMYECKAE U HUKINYECKUE COETUHEHUSA. MOJIEKYIIbI C Pa3BETBIEHHBIM U HEPA3BETBIEHHBIM YIJIEPOIHBIM CKEJIETOM.
Teopus cTpoeHus opranndeckux coennHeHu A. M. bytneposa. M3oMmepsl.

XuMHYeCKHEe CBSI3M B MOJIEKYJAX OpraHuveckux coeauHenmil. [nOpuauzauus opoOurtaneid. o0-Csa3b, N-CBA3b.
IlepBu4HBINM, BTOPUYHBIN, TPETUYHBIA U YETBEPTUYHBIN aToOM yriepoza. JimHa cBsa3u.

OO0mue npeacraBiieHnsl 0 PeAKIUOHHOM CIMIOCOOHOCTH OPraHM4YecKHX coelnHeHnid. [ToHsATHE O MEXaHU3ME pEaKIIHH.
OnemenTapHbiii akT. [Ipocteie u cinoxHbie peakiuu. [lepexogHoe coctosiHue. [OMOTUTHYECKUNM U TETEPOTUTHICCKUN CITOCOOBI
paspeiBa  cBs3u. Pamukanel.  Hyxneodunst u  asnekrpoduiibl. CyOctparel.  PeareHThL.JNEeKTpOHOAOHOpPHBIE U
AIIEKTPOHOAKIIETITOpHBIE 3aMecTuTen. UuaykTuBHbIN 3¢ dekt. Mezomepnsiii addext. Conpsikénnas cuctema. Knaccubukanms
peakuMii B OPraHMYECKOM XHMMHH: MO pPe3yabTrary (peakiuu 3aMElIEHUs, NPHCOECAUHEHUs, OTIUEIUIEHUS); MO H3MEHEHHIO
XUMHUYECKOU MPUPOBI OPraHUYECKOTO BEUIECTBA B XO€E peakuuu (THIPUPOBAHKE, JETHIPUPOBAHNE, TUAPATALIN, JETUApaTalus,
raJIOTEHUPOBAaHUE,  JETaJIOTEHHPOBAaHUE,  THJIPOrajJOr€HUPOBAHME,  JETMAPOrajlOreHUpoBaHWEe,  ruaponns).  Peaknwus
ANeKTpoUIbHOTO 3amenieHus. Peakuus Hykieo(UIbHOTO 3amenieHus. Peakuuu paaukaibHOro mnpucoenuHenus. Peakuuu
ANEKTPOUIBLHOTO NpUcoeaMHeHUs. Peakiiny HykJ1€e0(UILHOTO MPUCOCTUHEHUS.

JemoncTpanun. Koanekuyum opraHnyecKux BEUIECTB U MAaTEPUAJIOB U U3JETUN U3 HUX. MOJenu MOJEKY OpraHnYeCKuX
COE€IMHEHUM.



Ilpakmuueckue pabomeul.
1. KoncTpynpoBaHue MapoCTEPKHEBBIX MOAEIIEH MOJIEKYII OPraHUYECKUX COEAMHEHUIA.
2. OmnpeneneHre BOAOPOAA, YIIEPOAA U XJIOPA B OPTaHUYECKUX COCANHEHHUSAX.

Tema 2. YrieBogopoasl (33 4)

Auakanbl. O01mas Gopmysia 1 rOMOJIOTHYECKUI pAJll anKaHOB. KauecTBEHHBIN U KOJMYECTBEHHBIM COCTAaB MOJIEKYJI aJIKAHOB.
MexayHapo/iHasi HOMEHKJIaTypa OpraHMYeCKUX COeIMHEHMN. 30Mepus U HOMEHKIaTypa ankaHoB. dusmdeckue CBOMCTBA
aJIKaHOB. XHMMHYECKHE CBOWCTBA AJKAHOB. XHWMHUYECKHE PEAKUUH C YYAaCTHEM QJIKAaHOB, MPOTEKAIOIIME M0 MEXaHU3MY
paZvKaJIbHOTO 3aMEIICHUs: TaJIOreHUpOBaHNue, HUTpoBaHue (peakius KoHoBanosa), AeruaprupoBaHue.

N3omepunsanus ankaHoB. Kpekunr. KaramuTuyeckoe OKHCIEHHE U ropeHue ankaHoB. KonBepcus merana. CuHTE3-ras.
Yactuunoe okucieHue MmetaHa. I[lonmydeHue ankaHoB: peakius Bropua, gekapOOKCHIMPOBAHHE COJIEW YKCYCHOW KHUCIOTHI,
peakuus Konboe. [IpumeHenue ankaHos.

AJikenbl. O61m1as ¢hopMya, TOMOJIOTUUECKHUH Pl 1 HOMEHKJIATypa aikeHOoB. SP - ubpuauzamnus opoburaneid aToMoB
yriepona. CTpykTypHas U IPOCTPAHCTBEHHASI M30MEpHUsl alKeHOB. DU3MUECKHEe CBOMCTBA aJIKEHOB. XMMHUYECKHE CBOMCTBA
AJIKEHOB: PEaKIMU MPHUCOEIWHEHUs (TUAPOrajloreHUpOBaHKME, TajJOreHUpPOBAaHUE, TUApATalus, TUIpUpoBaHue,). lIpaBuio
MapkoBHukoBa. KauecTBeHHast peakiivs Ha JBOWHYIO CBs3b (peakiusi Baruepa). [lommmepusarusi amkeHoB. MoHomep,
MOJIUMEP, JIEMEHTAPHOE 3BEHO, CTENEeHb noaumepu3anuu. Oxucienne ankeHoB. [IpombliiieHHbIe U 1a00paTOpHbIE CLIOCOOBI
nony4deHus ankeHoB. [IpaBuno 3aiinesa. [IpuMeHeHne ankeHoB.

Aakanmenbl. OOmas Qopmyna ankaaueHoB. M3oiuMpoBaHHBIE, CONPSKEHHBIE M KyMYJUpPOBaHHbIE JHEHbI. Duznueckue
CBOMCTBA aJKaJUEHOB. XMMUYECKHE CBOWCTBA AJIKAJMEHOB: PEAKIMU NPUCOECAUHEHUS (THIPUPOBAHKE, TaJOTEHUPOBAHUE) U
nonuMmepusanuu. HaTypanbHbId M CUHTETMYECKME Kaydyyku. Bynkanumsanus. [loaydyeHne M IpUMEHEHME AJIKaJUEHOB.
Peaxmus JleOGenena.

Aakunbl. O0mas ¢opMmyna ¥ TOMOJOTHYECKUH psif alkuHOB. M30Mepuss U HOMEHKIATypa aJKHMHOB. SP-TUOpUAM3ALUS
opbuTtaneit aromoB yriepoja. Ousnyeckue CBOMCTBA alKMHOB. XMMHUUYECKHE CBOMCTBA AJIKWHOB: PEAKIUU MPUCOECAUHEHHUS
(ramoreHrpoBaHuE, THAPOraJOreHUpOBaHUE, THIpATAlUs, THAPUPOBaHKUE). ALETHWICHU bl J(uMepu3anus U TpuMepH3auus
auernsieHa. OKUCIEHNE AIKWHOB ITIEPMAHITaHATOM KaJus B Pa3JIMYHbIX ycIIOBUsX. [loydeHne u MpuMEeHEHUE aJKUHOB.



Huxnaoankanbl. OOmas ¢opmyna ¥ TOMOJOTUYECKUM pAJl LUUKIOATKaHOB. M30Mepuss U HOMEHKJIATYypa IUKIOAIKAHOB.
®du3znuecKre CBOMCTBA IMUKIOATKAHOB. XUMUYECKUE CBOMCTBA LMKJIOAIKAHOB: PEAKIIMMU MPUCOSAUHEHUS K MaJbIM [HUKJIaM,
peaKkuu 3aMEIEeHUs] HOPMAJbHBIX IUKIIOB, PEAKIMH THAPUPOBAHMS U JeruapupoBaHud. llolydeHue HUKIOAIKaHOB W3
JUTaNIOTeHAIKaHOB. MeIMKO-0MO0JIOTMYeCcKOe 3HAaU€HHUE IUKIIOATIKaHOB.

Apensbl. O0Omas gopmyia U TOMOJIOITMYECKUN psll apeHoB. OpTo-, mapa-, MeTa- KCuioJbl. Ou3ndeckue cBoicTBa OeH301a U
ero romoJioroB. Peakiuu 3aMenieHust OeH3oia (raJloreHupoBaHue, HUTPOBAHUE, aAJIKUIMpOBaHuUE). Peakuny npucoequHeHus
apeHoB. XMMHUYECKUE CBOWCTBA TOMOJIOrOB OeH30s1a. OpUEHTaHTHl MEPBOTO U BTOporo poja. [lomyyeHue m npumMeHeHue
apeHOB.

[Ipupoausie ncTOYHUKHU yraeBoAaopoaoB. [Ipupoansii raz. Hedrts. [lepepabotka HedTu. JleToHamoOHHAs CTOMKOCTh OCH3MHA.
OxrtanoBoe uncio. Pudopmunr. [lpumenenue nedrenpoaykroB. Bumibl TBEpIOTO TOMIIMBA.

I'anoren3zameménnpbie yriaeBoaopoabl. OOmas xapakrtepuctuka. Du3nueckue CBONCTBA. XHUMHUYECKHE CBOMCTBA
raJIOTeHAIKAHOB (pEaKIMKM 3aMEeIEeHUs U OTIICTUICHUS ). XUMUUYECKHE CBOMCTBA TAJIOTCHAKEHOB (PEaKIMK MPUCOESTUHECHHUS,
3aMelleHus, ouMepu3anum). B3anmMHoe BIUsIHUE aTOMOB B MOJIEKYJaX rajoreH3aMeIIEHHBIX YIieBOA0poa0B. [IpoayKThl
MOJIMMEPHU3AIIH TaJIOTeH3aMEIIEHHBIX YTIIEBOIOPOI0B: TTOJMBUHIIIXJIOPHUL, XJIOPOIPEHOBBIN Kay4dyK, MTOTUTETPAPTOPITHIICH.

JleMoHCcTpanumn. ArperaTHO€ COCTOSIHUE ajJKaHOB B 3aBUCUMOCTHM OT MOJISIpHOM Macchl (OyTaH, rekcad, mapadun). He
CMEIIUBAEMOCTh F'€KCaHa C BOJOM, CpaBHEHUE INIOTHOCTH T€KCaHA U BOJIBI.

JlaGopaTopHubie onbiThbl. 1. IlocTpoenne mojaeneir moisekyn ankaHoB. 2. IloctpoeHue Mopeneil MOJIEKyJl alKeHOB. 3.
CpaBHeHHME CIIOCOOHOCTH K OKHCJICHHIO aJKaHOB M ajkeHOB. 4. CpaBHEHHE CITIOCOOHOCTH K OpPOMUPOBAHUIO MPU OOBIYHBIX
YCJIOBUSIX aJIKAaHOB M aJIKEHOB. 5. JleiicTBUe nmepMaHTaHaTa KaJiusi Ha OEH30J1 ¥ TOJIYOJ.

Ilpaxkmuueckan padoma. 3. IlonydeHue 3TUIIEHA U ONBITHI C HUM.

Tema 3. Kuciopoacoaep:xaniue oprannieckue coequnenus (21 )



Cmuprbl. CoctaB ciuptoB. Kitaccudukanusa u HoMeHkiIatypa cniupToB. @U3nyeckne CBOMCTBa CIIUPTOB. MeKMOJIEKYIISIpHbIC
BOJIOPOJHBIC CBSI3M W WX BIUSHUE Ha (U3HUECKHE CBOWCTBA CIHMPTOB. XHMHUECKHE CBOWCTBA: B3aUMOJIEHCTBUE CO
LIEJIOYHBIMH METAJJIAMH, C TaJIOT€HOBOJOPOAAMH, BHYTPU- U MEKMOJIEKYJIApHAs Jeruaparauus, peakuus 3Tepudukanuu,
okucienue. Ilpocteie u cinoxubie >Qupbl. Homenknatypa mnpoctsix 3¢upoB. KomruiekcooOpazoBaHWe MHOT0OATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE ClIUPTHL. [lomydeHue u npuMeHeHne CIUpPTOB.

®enoubl. Knaccuduxanus u HoMeHknaTypa (enonoB. dusmueckue cBoilcTBa (eHona. B3auMHOe BiIMsSHUE aTOMOB B
MoJieKyJie eHosia. XMMUYECKUE CBOMCTBA (B3aMMOJEUCTBHE CO HIEJIOYHBIMH METAUIAMHU U CO IIeJoYaMu, OpOMHUpPOBAHHUE,
HUTPOBaHHE, OKHUCICHHE, TuapupoBanue). OOpa3oBaHHME KOMIUICKCHBIX coenuHeHuit ¢ xmopumom skeneza () —
KauecTBeHHas peakuus Ha (eHosnbl. CpaBHEHHME XMMHYECKMX CBOMCTB OJIHOATOMHBIX CIUPTOB M (eHona. [lomydenue u
npuMeHeHue ¢peHosoB. bakrepuiyiHas akTUBHOCTb (DEHOJIOB.

AJabaernibl U KeToHbl. KapOoHuibHble coequHeHus. HoMeHkmnatypa u u3omepust aibJAEruoB U KETOHOB. DuznuecKue
CBOMCTBA aJbJIETHI0B U KETOHOB. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIbHOM Ipynnbl. CTpOeHHE MOJIEKYII
anbAeTu0B. XUMHUYECKHE CBOMCTBA: PEAKIMM MNPUCOEAUMHEHUS (TUIapaTaius, NPUCOCIUHEHUE K ajbJerujiaM CIUPTOB,
rUAPOCYIb(UTA HATPHUA, IMAHOBOAOPO/1a), BOCCTAHOBJIEHHUE AIbJIECTU0B U KETOHOB, OKUCJIEHUE aJlbJIETUI0B, OJTUMEPU3ALIUS
u nonukoHzaeHcanus. [lomyaneranu. Aneranu. KadecTBeHHBbIE peakiuu Ha anpaeruisl: ¢ ruapokcumoM meau (I1), c
aMMHUa4YHBIM pacTBOPOM OKcHJia cepedpa, ¢ pykcuHcepHUCTOU KucnoTou. [lomyyenue anbaernoB U keToHoB. [IpuMenenue
aJIbJIETUIOB M KETOHOB. AHTHCENITHYECKOE AeicTBHE (hopmalbaeruia.

KapoOonoBbie kuciaorbl. CTpoeHHE MOJEKYJd KapOOHOBBIX KHCJIOT. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHJIbHOW Tpynmbl. ['omosiormueckue psapl u oOmue (GopmMynbl KapOOHOBBIX KHCIOT. DU3MYECKHE CBOWCTBA
KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA TPEACIBbHBIX OJHOOCHOBHBIX KHCJIOT: pEaKIMH 3aMEIIECHUs, KHCIOTHBIE
cBoiicTBa. Mexanusm peakiuu drepudukarmn. Cruiia rajoreH3aMenEHHbIX KapOOHOBBIX KHCIOT. OCOOEHHOCTh XUMHUYECKUX
CBOMCTB MypaBbUHON KHUCIOTH. OCOOCHHOCTH XUMHUYECKHMX CBOMCTB IMpeNebHBIX JBYXOCHOBHBIX, HEMPEICIbHbIX
OJTHOOCHOBHBIX, apPOMATHYECKHX KapOOHOBBIX KHCHOT. [lomydeHme kapOOHOBBIX KHCIOT. BaxHeimne mMnpeacTaBUTEIH
KapOOHOBBIX KHCIIOT: MypaBbHHAs, YKCyCHast U OeH30iHas. Menuko-0noorniyeckoe 3Ha4yeHUEe U MPUMEHEHNE KapOOHOBBIX
KHCJIOT.



DOyHKINOHAJIBHbIE NMPOU3BOAHbIE KAPOOHOBBHIX KHUCJIOT. CiioskHble dpupbl. KucIoTHBIN THAPOIN3 CIOXHBIX 3(DUPOB.
[IlemouHON THUAPONIN3 CIOXKHBIX d(PUpoB — oMbuleHHE. [IprMeHeHNE W MEAMKO-OMOIOTHYECKOE 3HAYCHHE IPOU3BOIHBIX
KapOOHOBBIX KHCJOT.

JeMoHcTpanum. Peakiiis H30mponuaoBoro CupTa ¢ XJopoBOI0POIOM
JlaGopaTopHble ONbITHI.
6. PacTBOpUMOCTbH pa3HbIX CIMPTOB B BOJIE.
7. Okucnenne npomnanoja-1 u mpormanoia-2.
8. Peakuus Hyki1eo(uIbHOTO 3aMELLIEHUs CIIUPTA.
9. Oxucnenne CupTa TUXPOMATOM KaJHsl.
10. B3aumMoieficTBE MHOTOATOMHBIX CITUPTOB ¢ ruapokcuoM meau (11).
11. ObnapyxeHue rIMKOIBHOTO ()parMeHTa B TIIUIIEPUHE.
12. PacTBOpUMOCTH ¥ KHCIIOTHO-OCHOBHBIE CBOMCTBA (peHOIA.
13. BpomupoBanue denona.
14. Okucnenue HeHONOB.
15. KayecTBeHHas peakuus Ha (PEHOJIBI.
16. Peakiust «cepeOpsHOTO 3epKaiay.
17. Oxucnenue anpaerunoB ruapokcuaom meau (11).
18. CpaBHeHre paCTBOPUMOCTH KapOOHOBBIX KUCJIOT U UX COJIEH B BOJE.
19. KucnotHbie CBONCTBA YKCYCHOM KUCIIOTHI.
20. Peakuus srepuduxanuu.
21. O6HapyXeHHEe YKCYCHON KUCIIOTHI (KaueCTBEHHAS pEaKIIis Ha arleTaT-uoH).
22. 'maponus sTujianerara.
Ilpakmuueckue padomul.
4. CBoiicTBa OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB
5. Ilony4deHune 1 CBOMCTBA YKCYCHOM KUCIIOTBI
Tema 4. A3oTocoaep:kaimue oprannyeckue coegunenus. (13 u)

Amunbl. O0mas gopmyna amuHoB. Homenkiarypa aMmuHoB. [lepBruyHble, BTOpUYHbIE, TPETUYHbIE aMUHbI. DPU3NUYECKUE U



XUMHUYECKHE CBOMCTBA aMHHOB. AHWIMH. OCHOBHBIE CBOMCTBAa aMHHOB. CHila aMUHOB U HUTpocoeanHeHui. HykneopunpHbIe
cBoiicTBa amMuHOB. JlezammHHMpoBaHue. Peakrus OpoMupoBaHHS aHWIMHA. Peakumsi 3MeKTpOGUIBHOTO 3aMEIIeHUs I10
apoMaThYecKoMy Koiblly. Peakiiust ropenust aMuHoB. Okucnenue anunuHa. [lomydenue amunoB. Peakius 3ununa. [Ipumenenue
Y MEJIMKO-OMOJIOTMYE€CKOE 3HAYEHNE aMUHOB. bUOTE€HHbBIE aMUHBI

Jerepouukiaudeckne coequHenns. Kapoouukinueckue 1 rerepolukindeckue coenuuenus. Kucnoposacoaepsxaiue
TeTEPOLMKINYECKUE COEANHEHNS. A30TCOEpKAIUE TeTEPOLUUKIbl. DU3NYECKUE U XUMUYECKUE CBOMCTBA MUPUANHA U MIUPPOIIA.
OO611ast xapakTepUCTHKA TeTEPOLIMKINYECKUX COSTUHEHUN ¢ AByMs U Ooree rerepoaromamiu. [Tupumunun. [lypun. [Ipumenenue
rETEPOLUKINYECKUX COCITUHEHNM.

I'erepodyHKkunoHanbHbIe COeAMHEHUA. AMUHOCIUPTHL. [ HIPOKCUKETOHBI U
TUAPOKCUATBAETHIbI. AMUHOKUCIOTHL [ [pOTENHOT€HHBIEAMUHOKUCIOTHI. DEHONOKUCHIOTHL. I HIPOKCUKUCIOTHI U OKCOKUCIIOTHI.
AcumMmmeTrpudeckuil atoM ymepoaa. Onrtuueckas nzomepus. JHantruoMepsl. I Ipoexkunn Oumepa. [Ilpumenenue
reTepoPyHKIIMOHATILHBIX COCTMHEHUH.

Tema 5. Xumusi npupoaHbIX coeanHeHuii (23 4)

AKupbl. OOmas xapaktepuctuka xupoB. Jlunuael. KucnotHeiii coctaB >kupoB. IlommHeHachIlleHHbIE U HACBIIIEHHbBIE
KAPHbIE KUCIOThl. DU3MUECKHE CBOMCTBA XUPOB. PacTuTenbHble W KUBOTHBIE KUPBL. JlumomnporenHbl. XUMHUYECKHE
CBOKMCTBA KUPOB. [ 'naponn3 u ompuieHUe xkUpoB. [Ipumenenne xkupos.

YraeBoasbl. O0mas Gopmyina yrieBonos. Kinaccudukamnus yrineBogos. buononmumepsl. Monocaxapunbl. ['moko3a, Gppykrosa,
pubo3a, ne3okcupubosa. CrepeonzomMmepus MOHOcaxapua0B. O0pazoBaHue MUKIMYECKUX (POPM MOHOCAXapuI0B. XUMUYECKUE
CBOMCTBA MOHOCaxapua0B (KoMIuIekcooOpa3oBanue ¢ nonamu meau (I1), odpazoBanue CII0KHBIX 3PHUPOB, BOCCTAHOBICHHE 10

MHOTOAaTOMHBIX CIUPTOB, OKUCIIEHUE A0 KUCIIOT, OKKCIIEHHEe MOHOCaxapua0B. bpoxkenue (cnuproBoe, MOJIOYHOKHCIIOE,
MacisiHokucioe). [IpeBpaiienust roko3sl B opranusme (riukonus). [Ipumenenue monocaxapuaoB. O01as xapakTepucThKa
nucaxapunoB. Ctpoenue nucaxapuaon. Caxaposa. Manbro3a. Jlakrosza. 'maponus nucaxapuaos. OOmas XapaKTEepHUCTHKA

nonucaxapunoB. Kpaxwman. ['mukoren. llemmonosa. I'maponmns nonucaxapunoB. CiiokHblE 3(QUPHI  LEUIIOI03bI C
YKCYCHOU M a30THOM KucioTaMu. KauecTBeHHbIE peakuy Ha KpaxMai U LEJUTIONI03Y.
AMHUHOKHMCI0TBI. OOmIas XapakTepUCTUKa aMUHOKHUCIOT. buonormueckoe 3HaueHue a-aMMHOKUCIOT. He3ameHumble u
3aMEHUMBIE  AMUHOKHUCIIOTBl. AMHHOKHMCIOTBI Kak amM(pOTEpHblE OpPraHUYECKUE COEAUHEHMs. XUMHYECKHE CBOMICTBa
AMUHOKHCIIOT (peakiuu ¢ KUCIOTaMU M IIEJI0YaMu, peakiuu 3tepudukanuun). KauecTBeHHas peakiusi HA aMUHOKHCIIOTHI.



Peakium aMHMHOKUCIOT, OOYCIIOBIEHHBIE NOMOJHUTEIBHBIMU (DYHKIIMOHAIBHBIMU Tpynnamu. [lentuanas (amMmugHas) CBS3b.

OCHOBHBIE aAMHUHOKHCIIOTHI, 0Opa3zyromue 6enku. CrocoObl moaydeHust aMUHOKUCHOT. [IpuMenenne amuuokucinot. Kamnpos.

Beakn. benku kak mpupomHbie Owomonumepsl (mosmmentunabl). CTpykTypa OenkoBoil Mosekynbl. CBOWCTBA OCIKOB.

KucnorHo-ocHoBHBIE cBoiicTBa OenkoB. Jlenatypauusa. Penartypanus. ['maponu3 OenkoB. L[BeTHble peakiuu O€JKOB

(OmypertoBasi, KcaHTONIpOTeMHOBAs1). bronorndyeckue Gynkiym 6enkoB. [IpumMeHeHne OEKOB.

Opranuueckass XUMHsT — OCHOBa MEIMKO-OMOJOrMueckux HayK. OpraHuueckas XuMmus U Qusuosorus. ['opMOHBIL.

Opranndeckas xumus 1 Gpapmakoiorus. [lennnmmnmael. Opranudeckas XuMusi 1 OMOXUMUSL.

JemoncTpanum. ['uaponus kpaxmania.

JlaGopaTopHble ONbITHI.

23. OOHapyXeHHUE TBOWHOMN CBSI3U B OJICMHOBOUN KHUCIIOTE.

24. O6HapyXeHHUE TIUKOJIBLHOTO (hparMeHTa B IIIIOKO3€ U (PPYKTO3E.

25. T'uaponus caxaposbl.

26. KauecTBeHHas peakiysi Ha KpaxMmal.

27. KcaHTONIPOTEUHOBAS PEAKIIHSL.

28. buypetoBas peaxiusi.

IIpakTnueckasi padoThl

6. YreBoasl

/. «Penienue sKkCepruMEHTANIbHBIX 337]a4 Ha PACIIO3HABAHUE OPraHUYECKHUX BEIIECTBY.

8. Pemenue skcriepuMeHTANBHBIX 3a7a4 10 TeMe «['eHeTnueckas CBA3b MEKIY KJIacCaMU OPTaHUYECKUX COEITMHEHUI

11 kaace
Tema 1. Ctpoenue BemectBa (11 1)
Crpoenne atoma. CoBpeMEHHBIE MPEICTABICHUS O CTpoeHHH aroMa. COCTOSHHME 3JeKTpoHa B aroMe. [Iopsaok 3amosHeHus
OJypoBHEH S-, p-, d-, u f-ameMeHTOB. DJICKTPOHHBIC KOHPHUrypaliu aToMoB. M3MeHeHHe aTOMHOTO pajuyca B Iepuojax H
rpynnax nepuogudeckoi cucremsl . 1. MenneneeBa. OOpa3oBaHue MOHOB. DHeprus MoHu3auuu. CpoACTBO K 3JEKTPOHY.
DNEeKTPOHHOE CTPOCHHUE UOHOB.
Xumuueckas cBs3b. Kpucramnmmueckue pem€rku. OOmMe npeicTaBiIeHUs O XMMUYECKOM CBSI3U. DIEKTPOOTPUIATENbHOCTb.
Metanibsl 1 HeMeTauibl. XUMUYecKasl CBsI3b: MOHHAsA, METalIMuecKas, KoBajJeHTHas. KoBajeHTHas mojsipHas U KOBaJCHTHas



HenoJigspHas cBsA3b. [umonu. DHeprus cBszu. [JnuHa cBa3u. MexaHu3mbl 0Opa3oBaHUs KOBAJICHTHOW CBSI3U — OOMEHHBIA U
JOHOPHO-aKIenTopHbIA. Tumsl rudpuauzanuu. OpueHTanss THOPUAHBIX opOutaneil. I[IpouyHOCTH G-CBS3M U T-CBS3H.
Bonoponnas cBa3p. Kpuctaiummueckue pemeéTkn: MOJIEKYJIAPHbIEC, aTOMHBIE, HOHHBIE, METAJUINYECKHE.

JemoncTpanun. Moaen HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTAIUIMYECKUX PELIETOK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NIPOTeKaHuA peakuuid (14 1)

ONEeMEHTbl XUMHUYECKOM TepMoAMHAMHUKHA. CaMOIpPOU3BOJIBHBIE M HECAMOIIPOM3BOJIBHBIE PEAKLIUU. OK30TEPMHUUYECKHE U
SHAOTEpMUYECKHE peakiuuu. OOpaThmble M HEOOpaTMMbIE peaklUMH. XUMUYECKoe paBHOBecne. CMeUIeHWE XUMHUYECKOIO
paBHOBecus. [Ipnanun Jle [larense.

['omorennslie peakuuu. I'eteporennbie peakiuu. CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOpOB. 3aBUCUMOCTh
CKOpOCTH peakuuu otT Ttemneparypbl. [IpaBuno Baut-I'odpda. Dueprus akruBanuum peakumu. Kartamuz. Karamuzatops.
Nurubutopsl. [['OMOTeHHBIN U T€TEPOTCHHBIN KaTalu3.

Crexuometpusi. CrexuomeTpus. MosipHas Macca. Momsipablii 00béM Ta30B. KommuectBo BemectBa. Monb. OTHOCHUTENbHAS
IUIOTHOCTh Ta3za mo apyromy rasy. IlocrosHHas ABoranpo. COOTHOIIEHUS MEXAY KOJIMYECTBAMHU BEHIECTB B XMMHUYECKUX
YPaBHEHHUSIX.

PactBopsbl. 'OMOreHHbIE U TeTeporeHHble cucTeMbl. PacTBopbl. MoJispHas KOHIEHTpALMSL PAaCTBOPEHHOIO BellecTBa. MaccoBast
KOHIEHTpalusl pacTBOpEHHOTO BemiecTBa. MaccoBast 10i1s1. O0bEMHas 10J1s1. 3aBUCUMOCTh PaCTBOPUMOCTH HEKOTOPBIX COJIEH OT
temnepaTypbl. HachIeHHbIN 1 HEHACBIIEHHBIN pacTBOp. [ 'uapaTel. AKBaKOMILIEKCHl. PacCTBOPUMOCTG.

JeMmoncTpanuu. TeroBble 3QQEKTbl NMpPU PACTBOPEHUH KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTHI M HUTpaTa aMMOHUS.
3aBUCUMOCTh CKOPOCTH pEaKIMM OT KOHLIEHTpAalUMW W TeMIlepaTypbl. Pa3nojkeHune mepokcuaa BOAOPOAAa B NPUCYTCTBUU
KaTalau3aropa.

Tema 3. BenrecTBa 1 0CHOBHBbIE THUIIBI MX B3anMojieiicTBusA (23 4)

Knaccudukanus nHeopranuueckux emectB U peakuuit. Oxcuapl. Kucnotel. OcHoBanus. Conu. OKCHUIBI KUCIOTHBIE, OCHOBHBIE,
ampoTepHble, HecosieoOpasyromue. KucioTel kuciopoacoaepxamye u 0eckuciopoaabie. KUcioTel OJHOOCHOBHBIE U
MHOroocHoBHbIe. OcHoBanwus. Ill€noun. HepactBopumbie ocHoBanusi. AmdotepHbie ocHOBaHUA. COnM CpeAaHHE, KHCIBIE,
cMmenianHbie, ocHoBHbIe. Comnu aBoiiHble. Knaccudukanus peakuuii. Peakiiyu coequHenus, pa3ioKeHus, 3aMelleHns, 0OMeHa.



DIIEKTpOJMTAYECKasl AUccoluManus. Peakuus HeWTpanuzaluu. DIEKTPOIUTBI U HEDJIEKTPOJUTHI. TeOopus 3JIEKTPOJIUTHUYECKON
aucconuanv. MeXaHu3M AIEKTPONIMTHYECKOM auccoruanuu. CuiibHble W ciabble ANeKTposuThl. CTeneHb HOHU3ALNHU
(muccormanuu). Jlucconuanusi KUCIOT, OCHOBaHUM, coieil. Peakiust HelTpanu3aiuu.

Peakuuu oOmeHa ¢ ygactueM cosiedl. B3aumoseiicTBrue cpeTHUX COJIei ¢ KMCIO0TaMH, C OCHOBAaHUSIMH U MEXTy coOoi. Peakiuu ¢
y4acTUEM KUCIBIX conel. I ' maponus conet. COBMECTHBIN THUAPOIIN3.

AMdoTtepHbie OKCHUIBI U TUAPOKCHIBI. AMbOoTepHOCTh. Peakiun ampoTepHbIX OKCUIOB B paciuiaBe. KommiiekcooOpa3zoBaHue B
pacrmaBax. Peakuuu ampoTepHbIX OKCUAOB M TUJIPOKCHUIIOB B pacTBope. Peakimu coneld MeTaiuioB, oOpasyronmx aMmpoTepHbIe
COCIIMHECHUA.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE — peakiuu.  JnekTponu3. Crenenp okucieHus. Kiaccudukanus  oKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peEakiui. BimsHue cpenpl pacTBOpa Ha MPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHUCANTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUNA C YYaCTUEM JIByX BOCCTAHOBUTEIEH WM JBYX OKHUCIUTEIEH. DIJIEKTPOJIU3
pacIuIaBOB M paCTBOPOB COJIEH.

CtpoeHne KOMIUIEKCHBIX coenuHeHuid. LleHTpanbHbld aToM. BHyTpeHHsi® KoopauHauvoHHas cdepa. BHemHss
KoopauHanoHHas cdepa. IlpaBuna Ha3BaHUST KOMIUIEKCHOW dYacTuilbl. Hazanusi nuranmoB. I[lpaBuiia HOMEHKIATYPBHI.
JemoncTpanun. dusznyeckue CBOMCTBA OKCUAOB, KUCIOT, OCHOBAHUMW, coJiei. M3ydeHue >IeKTpOnpOBOJHOCTH PACTBOPOB.
Peaknms HenTpanmm3anuu. Peakiuu KUCabIX coer ¢ merayuiaMu. [lomydeHne KOMIUIEKCHBIX COJIEH.

JlabopaTopHbIe ONBITHI.

1. CoBMeCTHBIN TUAPOIINS.

2. BnusiHre n3MEeHEHUs1 TEMIIEPATYPhl HA CMELIEHUE PABHOBECHUS TUAPOJIN3A.

IIpakTnueckne padorsl. 1. ['maponns conen.

Tema 4. Xumus 3j1eMmeHTOB (54 1)

Knaccudukanus snementoB. OOmmas xapakTepucTuka s- 3JeMeHTOB.O0IIas XapakTepucTuka p-3JIeMEHTOB. MakcUMallbHbIE |
MHUHUMAaJbHbIE 3HAYCHUSI CTETICHEH OKHMCIICHUS P-3JIEMEHTOB 2—4-r0 NepuoJ0B ¢ IpuMepaMu OMHApHBIX coeauHenuit. OO0as
XapaKTepuCcTHKa 0-3JIEMEHTOB.

Bomopox u kuciaopoa. Bopopoa. OKUCIMTENbHO-BOCCTAHOBUTENBbHAS JABOMCTBEHHOCTh BOJIOPOJAA. ['MApUIBI METaJUIOB.
Kucnopon. AmnorpornHbie Moau(PUKaUKU KUCIOpoAa. XHMMHUYECKHME CBOMCTBa Kuciopona. JlabopatopHbele crnocoObl u
MIPOMBITIUICHHBIE CTIOCOOBI TIOMYYEHHsI KHCIOpOJa. XMMHYECKHE CBOWCTBa 030HA. KadecTBeHHass peakius Ha 030H. Boma u



nepokcusl  Bojopona. OKHCIHTEIbHO-BOCCTAHOBUTENbHAS ~ JIBOMCTBEHHOCTh IEpOKcHAa  Boaopoda. OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIE PEAKLIUH C YYaCTHEM MEPOKCHIA BOJOPO/Ia B Pa3HbIX cpeaax.

I'anorenbl. O0mas XxapakTepucTUKa W (PU3NYECKUE CBOMCTBA. XMMHUYECKHE CBOMCTBa ranmoreHoB. JlaGopaTtopHble crocoObl
NOJIy4eHHsI TanoreHoB. OKUCIUTENbHAs CIOCOOHOCTh TajoreHoB. JlucmponopiuuoHUpOBaHUE TrajioreHoB. Duznueckue u
XUMHUYECKUE CBOMCTBA TaJIOr€HOBOJAOPOAOB. OcoOeHHbIE CBOWMCTBA (DTOPOBOJOPOAHON KUCIOTHL. KadecTBeHHBbIE peakuuu Ha
MOHBI TaJIoreHoB. Kucnopoacoiepxanuye COEqUMHEHNS TAIOTEHOB. XJIOPHOBATUCTAasA KUCTIOTa. XJIOPUCTAsI KACIOTA. XJIOpHOBaTast
KUCJOTA. XJIOpHass KHUCJIOTA. ['mmoxmoputsl. Xnoputsl. Xnopatsl. llepxmoparel. [IppuMeHEHHE TAJION€HOB M MX BaXKHEWIINX
COCTMHEHU.

Cepa. XapaxkTepucTHKa 3JIEMEHTa M MPOCTOro BelmiecTBa. HaxokneHue B mpupoje. AJUIOTPONHbIE MOIUMDUKAIUU CEPBHI:
pomMOuYeckas cepa, MOHOKJIMHHAs cepa. XUMHUYeCKue cBoMcTBa cepbl. CepoBoAopoa. XMMHUUECKHUE CBOMCTBAa CEPOBOJOPO/IA.
CepoBoJiopoJiHAasl KHCIOTAa. XHUMHUYECKHME CBOWCTBA cepoBOAOpoAHON KucioTel. CepoBomopon. dusnueckue CBOWCTBA
cepoBosiopoaa. BoccranoBuTenbHbIe CBOMCTBa cepoBoiopoaa. KauecTBeHHas peakiys Ha cepoBoaopoAd U cylbduasl. CTpoeHue
MoJtekyibl okcuma cepol (IV). ®dusnmyeckue CBOWCTBa, MOJIydeHHWE W XMMHYecKHe cBoicTBa okcuaa cepbl (IV). CpolicTBa
cynbduroB. KauectBeHHas peakiuss Ha CcyiabGuT-voH. [lpumeHenne okcuma cepul (IV) M cosell CepHHCTON KHUCIOTHI.
CoenuHeHus cepbl co creneHbio okucienus +6. Oxcua cepsl (VI), ero cBoiictBa. CepHas kuciora. OKHCIUTEIIbHBIC CBONWCTBA
pa30aBIEHHON W KOHIICHTPUPOBAHHOM cepHOM KUCIOTHI. [lomyuenue cepHoit KUCIOTh. OKUCIUTEIBHBIE CBOMCTBA CYIb(HaTOB.
Pasnoxenue cynb@atoB. OCHOBHbIE aHATUTUYECKUE PEAKLIUU, IPUMEHSIOUINECS Ui OOHAPYKEHHSI CEpOCOIEepPKAIUX aHUOHOB.
[Ipumenenue cynbharos.

A30T u docdop. OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. Ousndeckue U XMMUYeCKrue CBOMCTBa azota. [lomydyeHue u
npuMeHeHue azora. CoeMHEHHsS a30Ta CO CTEMEHbI0 OKHUCIEHHS -3. AMMHAK, €ro (u3MYecKHe M XMMHUYECKHE CBOMCTBA U
npumeHenue. Coim aMMOHMs, UX CBoMcTBAa. KauecTBeHHOE ompenesieHne amMMuaka M MoHa amMMmoHus. CBOWCTBa HUTPUIIOB.
Oxcumpl a3otra. A30THCTasi KHUCIOTa ¥ HUTPUTHL. A30THas kuciora. OKHUCIUTENbHBIE CBOWCTBA pa30aBIEHHOW U
KOHLIEHTPUPOBAHHOW a30THOU KUCIIOTHI. Hutpartsl, nx cBoicTsa. Pa3noxenune Hutparos. [IpuMeHeHe HUTPaTOB.

CTpoeHne U CBOCTBAa MPOCTHIX BelllecTB, 00pa3oBaHHbIX Gochopom. Amtotponus dpocdopa. Paznuuus B cBoiicTBax 6emoro
u kpacHoro (ocdopa. Coemunenus dochopa co creneHbro okucieHus: -3. dochuast meramioB. dochuH, ero CBOUCTBA.
Coenunenust ¢ocdopa co creneHpto okucieHus +3. Okcuna pocdopa(lll). dochopucras kucnora. Coequnenus: docdopa co



crenenbio okucienuss +5. Oxcupn docdopa(V). Dochopnas kucinora, €€ Pu3NUECKHE, XUMUYECKHE CBOWMCTBA, MOJyYEHHE,
npuMmeHenue. [Tupodocdopnas kuciora. [loryaenne pocdopa. [Mamorennsr hocdopa (I1). amorennasr pocdopa(V).

Yraepon u kpemHuil. XapaKTEepHCTHKA 3JIEMEHTOB. AJUIOTPONHbIE MOAW(PUKALMM yriepoaa: rpadur, anma3, KapOuH,
¢ymnepensl. CpaBHeHue (GU3MUECKHMX CBOMCTB anMaza U rpadura. XuUMUYecKHe CBoilcTBa rpadura, Kokca. Peaxiuun
auctponopiionupoBanus rpaduta. Kapouael. Anerunenunsl. Oxeun yriaepoaa (I1), ero momydenue, cBoicTBa M MPUMEHEHHE.
Okcupn yraepona (IV), ero 3JIeKTpoHHOE CTpPOCHHE, MOJNYYCHUE, CBOWCTBA M NMPUMEHEHHE. YTOJbHAs KHCIOTa U €€ COlMu —
KapOoHaThl, THIpokapOoHaThl. CBOIICTBA KapOOHATOB U THAPOKapOOHaToOB. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
Kpucrammueckas pemeérka KpemHUs. AJUIOTponHs KpeMHHMA. B3anmmonencTBue KpEMHHsS C IPOCTBIMU M CIOKHBIMH
BemecTBaMu. OKUCITUTENBHBIE U BOCCTaHOBUTENbHBIC cBOWCTBAa. Okcua kpemuus (I1V): HaxoxIeHHe B TPUPOJE, XUMHUECCKHE
cBorictBa. Kpemuuesbie kucinotel. Crnmukatel. Cunukareis. ['uapoans pacTBOPUMBIX CHIIMKATOB.

Metamabsl IA- u |lA-rpynn. [llenounsie metamnbl. Kondurypamus atomoB MmertamwioB [A- u IlA-rpynmn. HW3menenue
METaJUIMYECKNX CBOMCTB MO Tpymne u nepuony. [lpupognsie coenqunenus metaioB [A- u [lA-rpynn. @usnyeckue CBOICTBA.
XUMHUYECKHE CBOMCTBA: B3aMMOJCUCTBHUE C BOJOW, C KUCIOPOJOM M JIPYTMMHU HPOCThIMU BemecTBamu. LIl€nouno3zemenpHbie
MeTtauibl. I'mapuasl MetamioB. AMuapl. OKCUABI LIENOYHBIX M IIETOYHO3EMENIBHBIX METAJJIOB, MX CBOMCTBA. ['MIpPOKCHIBI
HIEJOYHBIX W MIENOYHO3EMENBHBIX METAJUIOB, MX CBOMCTBA. [lepOKCHABI IIENOYHBIX M IIEIOYHO3EMENBHBIX METAIUIOB, HX
cBoiicTBa u mpumeHenue. Kéctkocth Boabl. OkpamuBaHue TiamMeHu woHamu MeTauioB IA- u |IA-rpynmn. Buonoruudeckoe
3HAYEHUE HATPUS, KIS U MarHus.

Amomunuil. Haxoxzaenue B npupoje. DneKkTpoHHas KoHpurypauus atoma. dusnueckue CBOMCTBA. XMMHUYECKUE CBOMCTBA:
B3aMMOJICHCTBUE C KUCJIOPOAOM WM JAPYIMMH IPOCTBIMHU BEIIECTBAMH, BOJIOM, PaCTBOpPAaMHU COJIEH, pacIulaBaMM M PAacTBOPAMH
1IEJ0Ye, NAaCCUBUPOBAaHME KOHILIEHTPUPOBAHHBIMU CEPHOM M Aa30THOM KucimotamMu. OKCHA altOMUHUA. AJIOMHUHATHIL.
TeTparuapokcoantoMuHaThl. B3auMoielicTBue OKCH/Ia aTIOMUHUS C OKCHUJIaMH, THAPOKCUIAaMU U KapOoHaTamMu MeTauioB [A- u
IHA-rpynn. ['mapokcn anrtoMUHUsA, €ro MOJy4eHUE, CBOMCTBA U IPUMEHEHHE.

Xpom. XpoMm, HAXOXKJIECHHE B MPHUPOIE, CTPOCHHE aTOMa, CTENEHH OKHUCIEHUsA, (U3MYECKME M XUMHUYECKHE CBOMCTBA.
[TaccuBUpOBaHWE KOHLEHTPUPOBAHHBIMU CEPHOM M A30THOM KHCIOTAMHM, «LUAPCKOM BOAKOW». ITpumenenue. Okcuabl xpoma.
Comu xpoma(Ill). XpomoBas kucimorta. [JuxpomoBas kucimora. Xpomatbl. Juxpomarel. Comu xpoma (VI). Meawuko-
OMOJIOTUYECKOE 3HAYEHUE COSTMHEHUM XpoMa.



Coennnennsi mapranma. Crernenu okucieHus Mapranina. Oxcua u ruapokcun Mapranma (I1). Oxcun mapranma (1V).
Mamnranarsl. [lepmanranarsl. buosornueckoe 3HaueHue Maprasua.

Kese3zo. Haxoxnenne B mnpupoae. OJEKTpoHHas KoH(purypauusa xene3a. Dusnyeckne M XUMHUYECKHE CBOMCTBA.
[TaccuBrpoBaHKNE KOHUEHTPUPOBAHHBIMUA CEPHOM W a30THOM KuciaoTamu. OKcuabl xkene3a. [ mapokcuabl xKene3a, uX CBOMCTBA U
nonyuenue. Coenunenus sxene3a(Il) u sxenesza(lll). Kauectsennsle peakumu Ha noHbl Fe?' u Fe** JlomeHHBIE mpoLECCHI.
®eppartsl. Kene3o — OMOTeHHBIH 371eMeHT. MeInKO-0M0JI0rnuecKoe 3HaUeHHE Keesa.

Menb. Menp, HaxoXIE€HHE B MPUPOJE, CTPOEHUE AaTOMa, CTENEHU OKHUCIEHUS, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA.
[Tpumenenne. Oxcun meau(l). Cpennune comm meau(l). Peaknmu komrmiekcooopazoanus Meau(l). Oxenn meau (I1). T'uppoxcun
menu (I1). KauectBenHast peakiysi Ha HOHBI Mei. Meib — OMOTEeHHBIH 1eMeHT. MeanKo-O0noI0rn4eckoe 3HaUeHUE MEJIN.
Cepeopo. Cepebpo, pusnueckue u xumudeckue cBoiictBa. Oxcua cepedpa(l). Peakmum xommiekcooOpasoBanus cepedpa(l).
Hutpat cepebpa — peaktus Ha nonsl Cl, Br, |. [lpumeHenne cepedpa 1 €ro CoeIMHEHHIA.

Hunk. Haxoxnenue B mpupojsie, CTpOEHUE aTOMa, CTENEHU OKHUCICHHs, (Ppu3ndyeckue u XuMuueckue cpoiictBa. [IpuMenenue.
AM@oTepHOCTh OKCHJA U THIPOKCHAA LMHKA. Peakiuum KomiuiekcooOpa3oBaHUsl LMHKA. [{lUHK — MuKposnemeHT. Meauko-
OMOJIOrHYecKoe 3HaUeHHE [IUHKA.

JemoncTpanun. Paznoxxenre HuTpaToB. OOpasiisl raioreHoB. [lomyyeHre rajJoreHos.

JlaGopaTopHbie omnbIThbl. 3. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh IEepokcHiaa Boaopoaa. 4. Paznoxenue
MepoKcuaa BOAOpOJAa MOJ JedcTBUeM Kartajasbl. 5. Oxucinenue OpoMua- ¥ MOAMI-UOHOB. 6. PactBOpumocTs uoma. 7.
JucnponopurionnpoBanue uona. 8. [ucnponopunonupoBanue cepbl. 9. Ilomyuenue cepnuctoil kuciorsl. 10. KwuciorHo-
OCHOBHBIE CBOMCTBA CEPHUCTOMN KUCIOTHI U €€ coyiell. 11. BoccTaHOBUTENBHBIE CBOMCTBA CEPHUCTOM KHUCIOTHL. 12. [Tonmyyenue
cynbura Oapusi (kauecTBeHHas peakuus Ha cyiabpur-uoH). 13. KadecTBeHHas peakuuss Ha cynbdar-uoH. 14. Ilomyuenue
xjopuaa aMMmoHus. 15. ColictBa xiopuaa aMMoHusA. 16. OKHUCIUTENBHO-BOCCTAHOBUTEIbHAS TBOMCTBEHHOCTh HUTPUT-UOHA. 17.
OxucnurensHas CIOCOOHOCTh HUTPAT-WOHA B IIEJIOYHOM pacTBope. 18. U3yuenue ycnouii o6pazoBanus ¢pocdatoB Kambius. 19.
[Tomyyenue yrnekucnoro raza. 20. KucimoTHO-OCHOBHBIE CBOWCTBA YTOJIBHOM KHCIOTBHI M €€ coisiel. 21. BzaumoneicTBue
YTOJIbHOM KUCJIOTHI ¢ KapOOHATOM Kaliblius. 22. Pa3pyiieHne ruipOKCOKOMITTIEKCOB METAJIOB MO/ IEHCTBUEM YTIIEKUCIIOTO Ta3a.
23. CoBMECTHBII TMIPOJIA3 MOHOB aMMOHHUS M CHIIMKAaT-HOHOB. 24. B3auMoAeiCcTBHE YroJIbHOW KUCIOTHI C CHJIMKATOM HaTpHSL.
25. KauecTtBeHHas peakuusi Ha MOH MarHus. 26. KauecTBeHHas peakiuga Ha MOH Kanpuus. 27. KauecTBeHHas peakldsi HaA MOH
Oapusi. 28. PacTBopeHue amoMHHHSA B KUCJIOTaxX W Imenoyax. 29. B3zaumoneicTBue TeTparuapoKCOaIOMHUHAT-HOHA C MOHAMU



amomunus. 30. BzaumoneiictBue comneit xpoma(lll) ¢ ammuakom u ménoupto. 31. Okwucnenune coenunenuit xpoma (l11) B
HIeJIOYHOM cpeze. 32. M3ydeHne paBHOBECHS TUXpoMaT—XpoMar B BoAHOH cpene. 33. Boccranopiienue coequnenuii xpoma (V1)
B kucioit cpeme. 34. Ilomyuenwme rumpokcuaa Mmapranma (I1) u ero oxwcnenme. 35. OKHUCIHWTEIbHBIC CBOMCTBA OKCHIIA
mapranua(1V). 36. Ilonydenne rugpokcuaoB xeiesa. 37. KauecTBeHHas peakuus Ha WOH sxeiesza Fe?*. 38. KauecTBeHHEIE
peakuuyu Ha noH xene3a Fe3*. 39. Otnomenne Menu k geiicteuio kucnot. 40. IlonmydeHne ruapoKcuaa ¥ aMMHHOKOMILIEKCA
meau (I1). 41. Paspymenne ammuuokomiuiekca Meau (I1). 42. OxucnutensHble criocoOHocTd coeaunenuit memu (I1). 43.
[Tonyuenne ammuHokoMiuiekca meau(l) u ero okucnenue. 44. PacTBopeHne IMHKA B KUCIOTaxX W mieioudax. 45. OO6pazoBaHue
TUAPOKCO- U AMMUHOKOMILJICKCA IUHKA.

IIpakTnyeckue padoThl.

2. IlomyueHnue BoJopoia U KUCIOPOA.

3. CaoiicTBa ramoreHua-noHoB. CBoOHCTBa HOJa

4. CBoiicTBa cephl M €€ COCTMHCHUM.

5. CBoiicTBa COEIMHEHUN yTIEPOIa U KPEMHUSI.

6. Pemenue skcriepuMeHTaIbHBIX 33/1a4.

PE3YJIBTATBI OCBOEHUSA KYPCA

[Ipu nzydennn kypca «XuMus» B CpeiHei (IOJIHOM) MmIKoJie 00yYaroIIrecs J0HKHBI JOCTUTHYTh OMPEACIIEHHBIX PE3yIbTaTOB.
JIMYHOCTHBIE Pe3yJibTaThl

1)  Poccuiickas rpakaaHcKash WICHTHYHOCTb, MATPUOTHU3M, YBaXKCHHE K CBOEMY HapO/ay, YyBCTBa OTBETCTBEHHOCTH IEpE]
Ponunoit, ropaoctu cBoro Poauny, npoumsioe U HacTosIee MHOTOHAIMOHAIIBHOTO Hapoaa Poccun, yBaxkeHre rocy1apCTBEHHBIX
CUMBOJIOB (rep0, ¢ar, TUMH);

2)  TrpaxaaHCKas TO3MIHsA KaK aKTHBHOTO M OTBETCTBEHHOIO 4JEHA POCCHUHCKOrO OOIIECTBAa, OCO3HAIOIIETO0 CBOM
KOHCTUTYITMOHHBIC TIpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPABOMOPAIOK, TOTOBHOCTh K CIYXeHHIO OTEYecTBy, €ro
3aIlUTE;

3)  chopMHUPOBaHHOCTP MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd U OOIIECTBEHHOUN
NPAKTUKH; TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHON, TBOPUECKON U OTBETCTBEHHOM JI€SITEIbHOCTH;

4)  TOJIEpaHTHOE CO3HAHWE W TIOBEJICHUE B TOJHUKYJBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C JIPYTHMHU
J0JIbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXOAUTh OOIIKE LIEJIU U COTPYIHUYATH JI1 UX JOCTUKEHUS,



5)  HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, JIETHbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBCHHO-
MOJIE3HOH, y4eOHO-UCCIIeI0BATENbCKON, MPOSKTHOM U APYTUX BUAAX JAEATEIHLHOCTH;
6)  HpaBCTBEHHOE CO3HAHWE W MOBEJICHNE HA OCHOBE YCBOCHMSI OOIICUEIIOBEYECKHUX IEHHOCTEH;
7)  TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHHUIO, B TOM YHUCIIE CaMOOOPa30BaHHUIO, Ha MPOTSHKCHUH BCEH KU3HH; CO3HATEIILHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MPO(EeCCUOHAIBHON U O0IIIECTBEHHOM e TEILHOCTH;
8)  ocTeTMuecKoe OTHOIICHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAYYHOTO W TEXHUYCCKOIO TBOPYECTBA, CIIOPTa,
OOIIIECTBEHHBIX OTHOIICHMIA;
9) npuHATHE W peaau3aIUi0 IIEHHOCTEH 370pOoBOro W Oe3omacHOro oOpa3a >KH3HH, IOTPEOHOCTH B (U3HUECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATUSX CIOPTUBHO-03/I0POBUTEIHHOMN JESTEIHHOCTHIO, HEMPUATHE BPEAHBIX MPUBBIUEK: KYpPEHUS,
yHoTpeOIeHHS alKOT0JIsl, HAPKOTHKOB,
10) OepexHOE, OTBETCTBEHHOEC M KOMIIETCHTHOE OTHOIICHHE K (U3NYECKOMY M TICHMXOJOTHYECKOMY 3/I0POBBIO, Kak
COOCTBEHHOMY, TaK U APYTHX JIOJEH, YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIIb;
11) oco3HaHHBIN BEIOOP OyayIIeH podeccuu;
12)  chOopMUPOBAHHOCTh 3SKOJOTMYCCKOTO MBINUICHUS, TMOHUMAHUS BJMSHHUS COLMATbHO-DKOHOMHYCECKUX IPOIECCOB Ha
COCTOSTHHE MPUPOAHON U COIMATBHOMN CpPeIbl; MPHOOPETEHUE OMBITA YKOJIOTO-HATPABICHHON A TEIbHOCTH.
MeTanpeameTHbie pe3yJbTaThl
PeryasiTuBHbIe YHUBeEpCAJIbHbIE y4eOHbIE JelCTBUS
OO0yuaromuiics CMOXKeT:
1)  caMOCTOSATENBHO OMPEACIATH IEJIH U COCTABIIATH IUIAHBI, OCO3HABAsI MPUOPUTETHBIC U BTOPOCTEIICHHBIC 33 1a4H;
2) caMOCTOSITEJIbHO OCYIICCTBISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATh YYCOHYIO M BHEYUYCOHYIO NESATEIBHOCTh C YYETOM
MPeBaApUTEIHLHOTO IAHUPOBAHUS;
3) HCIoB30BaTh Pa3IMYHbBIC PECYPCHI IS TOCTHIKEHUS TIeIICH;
4) BBIOMpATh YCICIIHBIC CTPATETUH B TPYAHBIX CUTYAIIHSX;
Ilo3naBaTesibHbIE YUeOHO-T0THYECKHE YHUBEPCAJIbHbIE Y4eOHbIe JelicTBUS
OO0yuaromuiics CMOXKeT:
1) knaccuduImpoBaTh 0OBEKTHI B COOTBETCTBUU C BEIOPAHHBIMU MPU3HAKAMU;
2) cpaBHUBATH OOBEKTHI,



3) cucTeMaTU3upoOBaTh U 00001MATH HHPOPMAIIHIO;

4) ompenenaTs NpoOJIeMy U CITIOCOOBI €€ pelcHHS,

5) BiTazieTh HABBIKAMH aHAJIHM3a;

6) BiajeTh HABBIKAMH IMO3HABATEIILHOW, YIEOHO-UCCIICA0BATEIILCKOM U IPOCKTHOM JICATEIILHOCTH;

7) yMETh CaMOCTOSITEIIbHO OCYIIECTBIIATh IMOMCK METOJIOB PEIICHHUS MPAKTUYCCKHUX 3a]1a4, MPUMEHSITh Pa3IHYHbIC METOIBI
MTO3HAHUS JUIsl U3YUYEHUS OKPYKAIOIIETO MUPA.

Io3HaBaTeqbHbIE Y4eOHO-UH(OPMALIMOHHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

OO0yuaromuiics CMoXKeT:

1) uckaTh HEOOXOMMbIC HCTOYHHKH HH(DOPMAITUH;

2) caMOCTOSITEJIbHO W OTBETCTBEHHO OCYIICCTBISITH HH()OPMAIMOHHYIO JEATEIBHOCTh, B TOM YHCJE, OPHEHTHUPOBATHCS B
Pa3TMYHBIX UICTOYHUKAX WH(DOpMAIUY;

3) KpUTHYECKHU OLICHUBATh U HHTEPIPETUPOBATH HHPOPMAIINIO, TOTYIaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

4) umeTh COPMHUPOBAHHBIC HABBIKH PAOOTHI C PA3IMYHBIMH TEKCTAMU;

5) ucroab30BaTh Pa3IMYHbIC BHIbI MOICITMPOBAHNUS, CO3/IaHNsT COOCTBECHHOM HH(POPMAIIHH.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0yuaromuiics cMoXxKeT:

1) BBICTYNATh NEpPE ayIUTOPHUECH;

2) BECTH IUCKYCCHUIO, JIUAJIOT, HAXOIUTh MPUEMIIEMOE PEIICHUE PU HAJTMYUH Pa3HBIX TOUCK 3PCHHS;

3) MpOAYKTHBHO OOMIATHCS M B3aUMOJICHCTBOBATH C MAPTHEPAMH 110 COBMECTHOM JICATEILHOCTH;

4) y4uTHIBaTh TIO3HMIMU JPYroro (COBMECTHOE IIeJICTOJIaraHue W TUIAHMPOBAHUE OONIUX CIIOCOOOB pPabOThI Ha OCHOBE
MIPOTHO3UPOBAHUS, KOHTPOJIb U KOPPEKIIMS X0a U PE3yIbTaTOB COBMECTHOU JEATEIBHOCTH);

5) s dexTuBHO paspemaTh KOHPIUKTHI.

IIpeaMeTHbIE pe3y/ibTaThl

BorInyckHMK HA yIiIy0JIéHHOM YPOBHE HAYYUTCS:

- packpblBaThb Ha MpPUMEpPAX pOJIb XMMUU B (POPMUPOBAHUU COBPEMEHHOM HAYyYHOM KapTUHBI MHpPa M B MPAKTUYECKOU
JEeSATEIbHOCTH YEI0BEKa, B3AMMOCBSI3b MEXKy XUMUEH U JPYTUMHU €CTECTBEHHBIMU HAyKaMU;



-  WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE U 3BOJIFOLUIO OPTaHUYECKON XMMUHU KaK HAyKW HA PAa3INYHBbIX HCTOPUUYECKUX
Jranax €€ pa3BUTHUS;

- YCTaHAaBJIMBAThb IIPUYMHHO-CIEACTBEHHBIC CBSI3M MEXAY CTPOCHHUEM aTOMOB XMMHMYECKHUX JJIEMEHTOB U IEPUOIUYECKHM
U3MEHEHUEM CBOMCTB XMMHMYECKUX HJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IMOJIOKEHHEM XMMHUYECKHX 3JIEMEHTOB B
MIEPUOANYECKON CUCTEME;

- AHaIM3MpPOBATh COCTaB, CTPOCHME WU CBOWCTBA BELIECTB, MPUMEHSAS IIOJIOKEHUS OCHOBHBIX XMMHYECKUX TEOPUM:
XUMHAYECKOTO CTPOCHUS OPraHMYecKHxX coequHeHut A. M. DbyrnepoBa, CTpoeHusT aroMa, XWMHYECKOM CBS3H,
ANEKTPONUTUYECKON TUCCOIUAMHN KACIOT U OCHOBAHWM; YCTAHABIMBATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKY CBOMCTBAMU
BEILIECTBA U €0 COCTABOM U CTPOCHUEM;

- NPUMEHATh NpaBUiIa CUCTEMATHUYECKON MEXAYHAPOIHOM HOMEHKIATYPbl KaK CPEACTBA PAa3IMYCHHs UM UACHTHU(PUKALMH
BEILIECTB 110 UX COCTAaBY U CTPOECHUIO;

- COCTaBJIATb MOJIEKYJISIpHbIE U CTPYKTYpHbIE (OpPMYJIbI HEOPraHMYECKMX M OPraHMYEeCKHX BELIECTB KaK HOCUTENeH
MH(}OpMaMU O CTPOCHHH BEIIECTBA, €T0 CBOMCTBAX U MPUHAJIEKHOCTH K ONPEAEIEHHOMY KIIACCY COCIMHEHNU;

- OOBSCHATH MPUPOIY U CIOCOOBI 00pa30BaHMSI XMMHYECKOW CBSI3M: KOBAJEHTHOM (MOJSPHON, HEMOJSPHON), MOHHOM,
METAJIINYECKOU, BOJTOPOTHOM — C LIENBIO ONPEAEIEHUS XUMAYECKON aKTUBHOCTH BEILIECTB;

- XapakTepu30oBaTh (PU3NYECKUE CBOICTBA HEOPraHMYECKUX M OPraHWYECKUX BEUIECTB M YCTAHABIIMBATH 3aBUCHUMOCTD
(M3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUIMUECKON PEIIETKY;

- XapakTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHMHM XMMHUYECKHMX CBOMCTB IPOCTBIX BELIECTB, BOAOPOIHBIX COEIWHEHHI,
BBICILINX OKCHJIOB U TUJPOKCUJIOB;

- TNPUBOIUTH NPUMEPHl XUMUYECKUX PEAKIUM, PACKPBIBAIOIINX XAPAKTEPHBIE XMMHUYECKUE CBOMCTBA HEOPTaHUYECKUX H
OpraHUYECKUX BEIIECTB U3YUYECHHBIX KJIACCOB C LIENbI0 UX UACHTU(GUKAILIMKU U 00bsICHEHUSI 00JaCTH IPUMEHEHMUS;

- ONpPENeNATh MEXaHW3M pPEaKUMM B 3aBUCMMOCTH OT YCJIIOBMM NPOBEACHUS PEAKUMU U IMPOTHO3UPOBATH BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX PEAKIMK Ha OCHOBE TUIIA XUMUYECKOW CBSI3U U AKTUBHOCTH PEAreHTOB;

- YCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CIOCOOHOCTH OPTaHWYECKUX COCAMHEHUU OT XapakTepa B3aMMHOTO BIIMSHUS
aTOMOB B MOJIEKYJIaX C LEJbIO MPOrHO3UPOBAHMS IPOIYKTOB PEAKIINH;

- YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEAKIMM M CMEUICHUS XUMHUYECKOTO PABHOBECHS OT Pa3JIMYHBIX
(akTOPOB C 1ENbI0 OMPEIEICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKHUX MPOIIECCOB;



- YCTaHaBJIUBaTh T€HETUYECKYIO CBSA3b MEXKIY KJIacCaMu HEOPraHMYEeCKHUX W OpPraHUYeCKUX BEIIEeCTB JUIsi 0OOCHOBAaHUS
MPUHIUITHATBHON BO3MOKHOCTH MOJTYUYE€HUSI HEOPTAHUYECKUX U OPTAaHUYECKUX COEAUHEHUN 3aJJaHHOTO COCTABA U CTPOCHHUS;

- Toa0upaTh pearcHThl, YCJIOBHUS M OINPEACNATh MPOMYKTHI PEaKIMii, IMO3BOJSIONMIUX pPEaTU30BaTh JIA0OpATOPHBIE M
IIPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHUS! BaKHEUIITUX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB;

- ONpPEIEIATh XapaAKTEP CPEAbl B PE3YIAbTATE THAPOIN3a HEOPTAHUYECKUX U OPTAHUYECKUX BEIIECTB U MPUBOAUTH TPUMEPHI
TUAPOJIN3a BEUIECTB B MTOBCEIHEBHOM KM3HU YEJIOBEKA, OMOJIOTMYECKUX OOMEHHBIX MPOIIECCaX U MPOMBIILIEHHOCTH;

- MPUBOAUTH TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKUUN B MPUPOAEC, NPOU3BOACTBEHHBIX MIPOIECCAX U
KUA3HEICSITEIIBHOCTH OPTAHU3MOB;

- 00OCHOBBIBaTh MPAKTHUUYECKOE MCIOJb30BAHUE HEOPraHUYECKUX M OPraHWYeCKUX BEIIECTB W HX peakiuil B
MIPOMBIILJICHHOCTH U OBITY;

- BBINOJIHATH XUMHUUYECKUM SKCIIEPUMEHT IO PACIIO3HABAHUIO U ITOJYYEHUIO HEOPraHUYECKUX M OPTraHMYECKUX BEIIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJjaccaM COCJIMHEHHM, B COOTBETCTBHUHM C TpaBWIaMH U TpuEMaMu Oe30macHoil paboThl ¢
XUMUYECKUMHU BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

- TPOBOJUTH PacyE€Thl HA OCHOBE XMMUYECKHX (OPMYJT M YPAaBHEHHM pEaKlUii: HAXOXKJIECHUE MOJEKYISIpPHOU (OpMYIIbI
OPTraHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTH W MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASAIIMX B €r0 COCTaB, WIM MO MPOAYKTaM
CropaHusi; pacy€Thl MacCOBOM J0JM (MAacChl) XMMHUYECKOTO COCIUHEHHUS B CMECH; pacu€rbl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH ); Pacu€Thl MAaCCOBOM WM 00BEMHOMN
JIOJIA BBIXOJIa MPOJYKTa PEAKIIUUA O