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IHosicHUTE/IbHASA 3ANUCKA
PaGouas mporpamma mo xumuu i ydamuxcs 10-11 kmaccoB o0meoOpa3oBaTeIbHBIX
yupexaeHuil paspabotana Ha ocHOBe DeaepalbHOrO TOCYIApPCTBEHHOTO 00pa30BaTENHLHOTO
CTaHJapTa cpeaHero oomero o0pa3oBaHMA, HPUMEPHOM MPOrpaMMBbl CpeIHEro oOIero
oOpa3zoBanus o xuMuu (MpoTokos oT 28 uioHs 2016 1. Ne 2/16-3), paboueit mporpaMMbl Kypca
XUMUH, pa3paboTanHoii Kk yaueOHnKaMm aBTopoB . E. Pymsuruca u @. I'. ®enpamana s 10—11
KJIacCOB 0011e00pa3zoBaTeNbHbIX opranu3amyii. AdpanaceeBa M. H. M.: [IpocBemienne, 2017r.

IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).
W3yueHne XUMHHM Ha YpOBHE CpEIHEro oOIero oOpa3oBaHMsS HAIPABICHO Ha JIOCTIKCHHE
CHEAYIOIIUX LeJei:

. OCBOEHME 3HAHMM O XMMHUYECKON COCTABJISAIONIEH €CTECTBEHHO - HAYYHOW KapTHHBI MUPA,
BAKHEWMIINX XUMHYECKUX MTOHATHSX, 3aKOHAX U TEOPUSIX;
. OBJIaJICHUE YMEHUSMU MIPUMEHSTH MOJYyYEHHbIE 3HAHUS Ul OOBSICHEHHS pa3HOOOPa3HBIX

XUMHUYECKHX SIBJIEHUM W CBOWCTB BCIICCTB, OLCHKH POJIM XHMMHUU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTUH U IMOJIY4YCHHHU HOBBIX MAaTCPHUAJIOB;

. pa3BUTHE MO3HABATEIIHPHBIX MHTEPECOB M MHTEILICKTYATBHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOSTCIBHOT'O HpI/IO6peTeHI/I$I XUMHUYECKNX 3HAHWI C MCIOJb30BaHUEM Pa3INIHBIX
NCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHUC y6e)K)1éHHOCTI/I B IIO3UTHUBHOH PO XWUMHH B JXHU3HU COBPEMCHHOTIO
O6HleCTBa, HCO6XO}II/IMOCTI/I XUMHUYCCKU T'pPaMOTHOTO OTHOIICHHA K CBOCEMY 3J0POBBIO U
OKpYKarollen cpene;

. MPUMEHEHHE TOJYYeHHbIX 3HAaHUNW U YMEHUHN 1711 0€30MacHOTO MCIOJIb30BaHUS BEILIECTB
U MaTepHalioB B OBITY, CEIbCKOM XO3SIMICTBE M HA MIPOU3BOJICTBE, PELUICHUS TPAKTHUECKUX 3324
B MOBCEJIHEBHOM JKU3HM, MPEIYNPEKICHUS SIBICHUNA, HAHOCAUIMX Bpel 30POBBIO YEJIOBEKa U
OKpYKarolleu cpene.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT O ITPEIMETA

Cpennee obiiee 06pazoBaHne — 3aKIIOYUTENbHAS CTyNEeHb 001ero oopasoBanus. Coaepxanue
cpenHero o01iero 00pa3oBaHus HAIPABIECHO Ha PeUICHUE CASAYIOMINX 3a/1a4:

* 3aBeplieHHE O00IIe00pa3oBaTeIbHON MOATOTOBKM B COOTBETCTBHMM C 3akoHoM «O0
oOpazoBaHuu B POy,

* peanuzanus npeAnpodeccHoHaIbHOr0 00Lero o0pa3oBaHMs, MO3BOJISIIOIIETO 00ECIEeYUTh
MIPEEeMCTBEHHOCTh 00I1Iero U MPo(hecCHOHaILHOIO 00pa30BaHUsI.

Baxkneiimieii 3anadeit 00ydeHus Ha 3Tare MOJy4eHHUs] CpEeAHEro o0Iero oOpa3oBaHusl SBISETCS
MOATOTOBKA OOYYaIOIIUXCSI K OCO3HAHHOMY BBIOOPY JajbHEHIIEro >KU3HEHHOTO IYTH.
OOyuaromuecss JOJDKHBI CaMOCTOSATEIBHO HCIONB30BaTh MPUOOPETEHHBIM B IIKOJE OIBIT
NEeSITeIbHOCTH B PeajbHON JKU3HH, 32 paMKaMU y4eOHOTO mpolecca. [ JaBHbIe Ieu CPEIHEro
oOmiero o6pa3oBaHUs COCTOST:

* B (OpPMUPOBAHHU LIEJIOCTHOTO NPEJACTABICHUS O MHUpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSIX, YMEHHSIX U CIIOCO0AX JIeATEIbHOCTH;

* B MPpUOOPETEHNH OTIbITa MIO3HAHHS, CAMOIIO3HAHUS, PA3HOOOPAa3HOU EATEIbHOCTH;

* B MIOJATOTOBKE K 0CO3HAHHOMY BBIOOpY 00pa30oBaTeNbHON U MPOPEeCCHOHATBHON TPAEKTOPHUH.
Oco0OeHHOCTBIO O0yUeHUs XUMUU B CpeHEH IIKOJIE SBISIETCS OMOpa Ha 3HAHWS, MOJTyYeHHBIE
MpU U3y4eHUH XUMHUH B 8—9 KJ1accax, UX paclIupeHue, yriayOoneHne u CucTeMaTu3alysl.

B u3ydeHuu kypca xuMmu# OOJbIIas poJib OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY, KOTOPBIH
MIPEJICTaBJICH MPaKTUYECKUMH paboTamu, Ja00pPaTOPHBIMU OMBITAMH U JEMOHCTPAIMOHHBIMU
skcriepuMeHTaMu. OUueHb BaXKHBIM SIBJISIETCS COONIOJICHHE MPABUI TEXHUKH OE30MaCHOCTH MPHU
paboTe B XUMUYECKOH 1Tab0paTOpHH.



B kadectBe yewHoCmHbIX OpueHMUpPO8 XUMHUYECKOTO OOpa30BaHUS BBICTYHNAIOT OOBEKTHI,
M3y4aeMble B Kypce XHMHH, K KOTOPhIM Yy OOydJaromuxcs (HOpMHpPYeTCs I[IEHHOCTHOE
OTHOIIICHHUE.

OCHOBY nosnasamenvHblX YeHHOCMel COCTABIISIIOT HAy4yHblE 3HAHWS W HAayYHbIE METOJbI
MO3HAHUSL.

Pa3Butne mo3HaBaTeIbHBIX LIEHHOCTHBIX OPHUEHTAIIMU COJAEPKAHUS Kypca XUMHHU IO3BOJISET
copMHpOBATE:

* YBOKUTEIbHOE OTHOIIECHUE K CO3UJIATEIHLHOM, TBOPUECKOM ACSITEIIBHOCTH;

* IOHUMAaHUE HEOOXOIMMOCTH 3I0POBOTO 00pa3a KU3HH;

* MOTPEeOHOCTh B OE3YCIOBHOM BBITIOJHEHUU IMPaBUJI OS30TIACHOTO HCIIOJIB30BAHUS BEIIECTB B
MMOBCEIHEBHOM JKU3HU;

* CO3HATENBHBIN BEIOOP Oyyiel mpodecCuoHaIbHOM e TETbHOCTH.

Kypc xumum ob6nanaer BO3MOXKHOCTAMU i1 (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCMEL,
OCHOBY KOTOPBIX COCTaBJISIFOT IIPOIIECC OOIIEHUS U TPAaMOTHas pedb, CIOCOOCTBYIOIIHE:

* MPAaBWJILHOMY MCTOJIb30BAaHUIO XUMUYECKON TEPMHUHOJIOTHH;

* Pa3BUTHIO MOTPEOHOCTH BECTH IUAJIOT, BBICTYIIMBATH MHEHHE OIIOHEHTAa, Y4acTBOBATh B
JTUCKYCCHH;

* Pa3BUTHIO CTIOCOOHOCTH OTKPBHITO BBIpaKaTh M apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY
3peHHs.

Onucanue Mmecta yueoHoro npeamera B yueonom njane MBOY COI 7 ct.OKTsAOpbHCKOi M0
yuyeOHOMY npeaMeTy «XuMHush».

PabGouas mporpamma k yueOHMKam aBTopoB I. E. Pymsutuca u @. I'. ®enpnmana s 10—11
KJIacCcOB 00mieoOpa3oBaTeNbHbIX OpraHu3aluii  pa3paboTaHa B COOTBETCTBMU ¢ ba3ucHBIM
y4eOHBIM TIJIAHOM ISl CTYIIEHU CpemHero obmiero oOpa3oBaHus. Xumus uszydaercs ¢ 10 mo 11
kiaaccel. OOIIee YMCio yueOHbIX 9acoB 3a 2 rofa ooyuenuss — 68, u3 nux 34 (1 4 B Hegeno) B 10
kiacce, 34 (1 4 B Hemenio) B 11 kimacce.

OcHOBHBIMU TpoOIEMaMH XHMHH SIBJISIIOTCS H3YYEHHME COCTaBa M CTPOEHHUS BEIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHUS, KOHCTPYHPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBAaMHU,
UCCIIeIOBAaHUE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPALICHUI U MyTel yrpaBieHUs UMH B LEJSIX
MOJIy4eHUs BEUIECTB, MAaTEPHAJIOB, SHEPTUU

Kypc 10 kmacca 3HakOMHT OOy4aromIMXCS CO CTPOCHHEM, XMMUYECKUMHU CBONCTBaMH,
0COOCHHOCTSIMU CIIOCOOOB MOJTYYEHHS U 00JIACTSIMU PUMEHEHHS] OPraHUYeCKUX COeTMHEHUI.

3aBepuuTenpHblil 9Tan (11 kiacc) HampaBieH Ha 0000IIeHHE, pacHIMpPEHUE UMEIOLIUXCS
3HAHMUN IKOJIBHUKOB 10 YETHIPEM BbIIIEHA3BAHHBIM OJIOKaM U U3y4eHHE MATOro 0oka XuMus u
KU3Hb, IPU3BAHHOTO JaTh BBHITYCKHUKAMH MPUKIIAJIHbIC 3HAHUS U YMECHHSL.

IL1anupyeMblie pe3vabTaThl H3VUEHHS VIEOHOI0 MpeaMeTa «K XMMHI»:
B pesynbrare usydeHus ydeOHOro mpenMera «XUMHUS» Ha YPOBHE CpEIHEro o0OIIero
00pazoBaHUs:
BbInyCKHUK HAY4YHUTCH:
® packpblBaTh Ha MpPUMEPaxX poJib XUMUU B (GOPMUPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA U B IPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;
e JEMOHCTPUPOBATH Ha MNpPUMEPAX B3aUMOCBA3bL MEXIYy XUMHEH U JPYTUMU
€CTECTBEHHBIMU HAayKaMH;
® pAacKpbIBaTh Ha MPUMEPAX MOJOKEHHUS TEOpUU XUMUUecKkoro ctpoenust A.M. byrieposa;
e nmnonuMaTh ¢usndeckuit cmpica [lepumomuueckoro 3akona [I.M. MenaeneeBa u Ha €ro
OCHOBE OOBSICHITH 3aBUCUMOCTh CBOWCTB XMMHYECKUX JJIIEMEHTOB M 00pa30BaHHBIX UMU
BELIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;
® OOBSICHATH MPUYMHBI MHOTOOOpAa3usi BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUN 00 UX
COCTaBE U CTPOCHUMU;




MPUMEHSTh MPaBUa CHCTEMAaTUYECKOW MEXIYHApOIHOH HOMEHKJIATYpPhl KaK CPEICTBa
pa3nuYeHUs U UACHTU(DUKAIIMH BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTaBIISAITh MOJICKYJISIDHBIE U CTPYKTYpHBIE (OPMYJIBI OPraHUYECKHX BEMIECTB Kak
HOCHUTeNIeH MHQPOpPMAIMK O CTPOCHHH BEIIECTBA, €0 CBONCTBaX W MPUHAIICKHOCTH K
OTIPEICTICHHOMY KJIACCY COCTMHECHHUIA;

XapaKTepU30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHUI0O U CBOMCTBaM,
yYCTaHABIIUBATh MPUYHHHO-CIICACTBCHHBIC CBS3M MEXKIY TaHHBIMH XapaKTCPUCTHKAMU
BEIIECTBA;

MPUBOJIUTh TPUMEPHI XUMHUYECKHX PEAKIHid, PACKPHIBAIOIINX XapaKTepHBIC CBOKCTBA
TUTIUYHBIX ~ TIPEJCTABUTENICH  KJIACCOB OPraHMYECKUX BEIIECTB C IEJNBI0  HX
UJeHTU(DUKAITUN U OOBICHEHHS 00JIaCTH IPUMEHEHUS;

MIPOTHO3UPOBATH BO3MOKHOCTh MPOTCKAHUS XUMHUYCCKUX PEaKIUii Ha OCHOBE 3HAHHM O
TUTIAX XUMHYECKOH CBS3M B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;
WCII0JIb30BaTh 3HAHHUS O COCTaBE, CTPOCHWM W XUMHUYECKHX CBOHCTBaX BEMISCTB IS
0€30MMacHOTO IPUMEHEHUS B IPAKTHUECKOH JIeATEITHBHOCTH;

MIPUBOJIUTEH TPUMEPHI IPAKTHYECKOTO HCIIOJIb30BAHUS MTPOIYKTOB MepepaboTKh HEPTH H
MIPUPOJJHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCTUHCHHH (TIOJUATHIICHA, CHHTETHYIECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIMTH OTBITHI 10 PACIO3HABAHUIO OPraHWYCCKHX BEIICCTB: TIIMIICPUHA, YKCYCHOMN
KHCIIOTBI, HETPEJACIbHBIX KHUPOB, TIIOKO3bI, KpaxMaya, OCJIKOB — B COCTAaBE IHIIEBBIX
MIPOJIyKTOB M KOCMETHYECKHUX CPEJICTB;

BIIQJICTh TIPABWJIAMU M TIpHEMaMU 0e301acHOW PadOTHl ¢ XUMHUYCCKUMU BEIISCTBAMHU H
J1a00paTOPHBIM 000PYTIOBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUU U CMEIEHUSI XUMHUUIECKOTO
PaBHOBECHS OT PA3IMYHBIX (DAKTOPOB C IETBIO OMPEACTCHUS ONTHMAIBHBIX YCIOBHI
MPOTEKAHUSI XUMUUYECKHUX TTPOIIECCOB;

MPUBOIUTH TPUMEPHI THAPOJIN3a COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA;

MPUBOJUTH TMPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIW B  TPHPOJE,
MIPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACITSIPHOCTH OPTaHU3MOB;

MPUBOJUTH TPUMEPhl XUMHUYECKUX PpEaKIMi, PacCKPBHIBAIOIIUX OOIIHE XUMHUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAIOB U HEMETAJIIOB;

MPOBOJIUTHh pacueThl Ha HAXOXKJICHHE MOJICKYJIAPHOH (opMysasl yriaeBogopoaa IIo
MPOAYKTaM CrOpaHUs M TI0 €ro OTHOCHTEIIBHOW TUIOTHOCTH M MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOSIIUX B €I0 COCTAB;

BJIQJICTh TpaBWJIaMU O€30MacCHOTO OOpaIleHUus C €IKUMH, TOPIYMMH U TOKCUYHBIMH
BEILIECTBaMH, CPEJICTBAMH OBITOBOM XUMUH,

OCYILIECTBIISITh TIOUCK XHMHUYECKON HH(OpManuMu TO Ha3BaHUSAM, HICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

KPpUTHYECKH  OIICHMBAaTb M  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HH(pOpPMAIIHIO,
COJIeprKalIylocs B COOOIIEHUSX CPEICTB MaccoBOM mHpopmaiun, pecypcax MuTtepHera,
HayYHO-TIOMYJISIPHBIX CTaThAX C TOYKHU 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
L[EJSIX BBISIBJICHHS OITMOOYHBIX CYXACHUI U (popMUpOBaHUS COOCTBEHHON TO3UIINH;
MPEJICTaBIATh MYTH pElIeHusl TNo0aTbHBIX MPOOIEM, CTOSALIUX IMEpe] YeIOBEYECTBOM:
9KOJIOTHUECKUX, SHEPTeTUUECKHX, CBIPhEBBIX, H POJIb XUMHUHU B PEIICHUHU ITUX MPOOIEM.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

uinrocmpuposams Ha npumepax CmaHoeleHue u 360110UYuUro OPZGHMQQCKOIZ Xumuu Kax
HAYKU HA pasjludHblx UCMOPUHYECKUX amanax ee paseumust;

UCNONIL306AMb MEMmOoObl HAY4YHO2O0 NO3HAHUA nNpu 6blNOJIHEHUU NPOEeKnioe U yll€6H0'
uccne008amenbCkux — 3a0au no  usy4eHuro ceoﬁcme, cnoco6os noJjly4eHus u
PACNO3HABARUA OPSAHUYECKUX 6E€UeCmB,



®  00vACHAMbL NPUPOOY U CHOCOObI 00PA308AHUS XUMUYECKOU CBA3U: KOBAIEHMHOU
(NONAPHOU, HENOJAPHOLL), UOHHOU, MEMALIUYECKOU, B000OPOOHOU — C Yelblo ONpedeeHUs]
XUMUYECKOU AKMUBHOCTNU e eCms,

®  YCMAHABIUBAMb 2EHEMUUECKYIO C8A3b MeNHCOY KIACCAMU OP2aHU4ecKUx 8eujecms Ois
000CHOBAHUA NPUHYUNUALLHOU B803MONCHOCMU NOJYYEeHUs OP2AHUYECKUX COeOUHeHUll
3aA0aHHO20 COCMABA U CMPOEHUsL;

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY akmamu u meopuetl, NPUYUHOL U CledCmeuem
npu amanuze npooIeMHbIX CUmMyayull U 0O0CHOBAHUU NPUHUMAEMBIX PeUleHUll Ha OCHO8e
XUMUYECKUX 3HAHUU.

Coaep:kanue yueOHOr0 npeamera
10kaace (34y; 14. B Hexemno)
Teopusi XMMHYECKOTr0 CTPOeHHMsI OpraHuveckux coeauHenuii. Ilpupona xuMHUYeCKHX
cBsi3ei

Oprannyeckue BemectBa. [losiBneHHE M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XUMHYECKOE CTpPOEHHE KaK TMOpSAOK COEIUHEHHMs AaTOMOB B MOJIEKyJEé COIJIaCHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPUM XHUMHYECKOIO CTPOCHHS OpraHM4ecKHX
coennHeHul A.M. ByrnepoBa. YrinepoIaHbIl CKelIeT OpraHMYecKol Mojekynbsl. KpaTHocCTh
XUMHUYECKON CBA3U. 3aBUCUMOCTHh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHUS MOJIEKYIL.
W3omepust u uzomepsl. [lonstue o QyHkumoHanbHO# rpynme. IlpuHuunel kiaccuukaun
OpraHMyecKkux coennHeHud. CucreMaTtnyeckass MeXIAyHapoIHass HOMEHKJIATypa U HPHUHIIMIIBI
o0pa3oBaHUs Ha3BaHUIN OPTaHUYECKUX COETUHEHUH.

MecTo u 3HaUeHHE OpPraHNYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
YrieBoaopoabl

[Ipenenbuble yrieBoaopo sl (ayikaHbl). Cmpoenue monekynivl memana. I' OMOIOTHISCKUN
pan anka”oB. ['omosoru. MexayHapoaHass HOMEHKJIaTypa OpraHMYecKux BemecTB. M3omepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3UUYECKHX CBOWCTB. XUMHUYECKHE
CBOWCTBa (Ha TIpUMEpPe MeTaHa M DSTaHa): peakIuH 3aMelieHus (TaJoTCHHUPOBAHHUE),
JNETUPUPOBAHUS KaK CIOCOOBI MOJMYyYeHHs] BaXKHEUIINX COEIMHEHUN B OPraHUYECKOM CHHTE3E.
l'openne MeraHa Kak OJWH U3 OCHOBHBIX HCTOYHHMKOB TeIlJIa B IPOMBIIUIEHHOCTH U OBITY,
uszomepusayuu anxkanos. ILlenuvie peaxyuu. Ce00600HbIe paldukanvl. I anocenonpoussooHvie
anxanos. Haxoxaenue B IpUpoJie ¥ MPUMEHEHHUE aJIKaHOB.

Kpatneie cBsizu. HenpenenbHble yriaeBonoponbl. AskeHbl. Cmpoenue MOoJeK)ibl
smunena. SP—Ilubpuouzayus. T'omonornueckuii psin  ankeHoB. Homenkiatypa. M3omepus
YTJIEPOJHOrO CKeNleTa M TMOJIOXKEHHUSl KPaTHOM CBSI3W B MoJsieKyine. XUMHYECKUEe CBOICTBa (Ha
pUMepe ATUIICHA): PEaKlUu MPUCOEAUHEHUs (TaTOreHUpPOBaHHE, cuUOpuposaHue, TUApATAIINS,
2uopozanoceHupoganue)  Kak  Crnoco0d  moyiydyeHuss — (PYHKIHMOHAIBHBIX  IPOU3BOIHBIX
yIIAeBOAOPOAOB, ropeHus.  Ilpasuno Mapkosuuxosa. Bwicokomonekynsipuvie coeOuHeHus.
Kauecmeennvie peaxyuu wna oOsounyro cea3v. IlonmuMepusaius STUIeHa Kak OCHOBHOE
HaIpaBJICHUE €T0 UCIONb30BaHus. [l0MMATHUIIEH KaK KPYITHOTOHHAKHBIA MPOAYKT XUMHUYECKOTO
npou3BoJicTBa. [I[puMeneHue sTuieHa.

Ankanuensl u kayuyku. [loHaThe o0 ankagueHax Kak yYrieBOJAOPOJaxX C JBYMs
IBOMHBIMU cBs3sAMU. [lommmepusanus nuBuHuIa (OyramueHa-1,3) kak crmoco0 mMoTydeHUus
CHHTETHYECKOTO Kaydyka. Mzonpen (2-memunbymaouen-1,3). HarypanbHblii 1 CHHTETHUYCCKUIT
Kayuyku. Bynkanuzauus kaydyka. Pesuna. Ilpumenenune kayuyka u pe3unbl. ConpsoicéHuvie
osouinvle ceazu. llonyuenue u xumuueckue ceoticmea ankaoueros. Peaxyuu npucoeouHenus
(eanozeHuposanus) u NOIUMEPU3AYUU ATKAOUECHOB.

Ankunbl. AuetwineH (9THH) M ero romoisioru. Cmpoenue MONEKYIbl ayemuieHd.
I'omonoruueckuii psg ankuHoB. Homenknarypa. M3oMepus yriiepogHOro cKejera v MoJI0KEHUs
KpaTHOM CBsI3W B Moulekyne. Meowcknaccoeas uszomepus. SP-Iubpuouzayus. XuAMHUECKUE
CBONCTBa (Ha TmpUMepe aleTWIeHa): peakluu MNPHUCOEAUHEHUs (TaJoTeHHpOBaHUE,
2uopuposanue, TUAPATALUS, 2UOPO2ANO2EHUPOBAHUEe) KaK CIOCO0 MOJYyYeHUs MOJIMMEPOB U




JpYTUX IOJE3HBIX IMPOAYKTOB. ['OpeHMEe aleTuneHa Kak HCTOYHUK BBICOKOTEMIEPATypHOTO
IUIAMEHHU JUIsl CBApKU U pE3KU MeTaiuioB. [IpuMeHeHne aneTuieHa.

Ilonsamue o yuxknoaikanax.

ApeHbl (apomMaTHYECKHE YIIIEBOAOPOJbl). BeH30s1 Kak NpeacTaBUTENb apOMATUYECKUX
yrieBoAopoaoB. Cmpoenue monexyavi 6eH3ona. XUMUYECKAE CBOWMCTBA: PEAKIUU 3aMElICHHS
(rajoreHupoBaHuE) Kak CHoco0 TOJIY4EHHUS XHMHUYECKUX CpPEICTB 3alllUThl PACTEHUH,
MPUCOEUHEHMS (TUAPUPOBAHME) KaK JOKa3aTeNbCTBO HENPENIENbHOIO Xapakrepa OeH3o0Ja.
Peakuust ropenus. Tonyon. Hzomepus 3amecmumeneti. Ilpumenenue Oensona. llecmuyuoul.
LI'enemuyeckas c6s136 apenHos ¢ OpyeuMu y21e6000po0amu.

Ilpupoounsie ucmounuku yeneeo0opooos. Ilpupoonvii eaz. Hegmo. [lonymuvle
Hepmsanvie 2asvl. Kamennwvii  yeono. Ilepepabomka  negpmu.  Ilepeconka  negpmu.
Pexmuguxayuonnaa konouna. benzun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuu u kamarumuyeckuti Kpekuneu. Iluponus.

Kucaopoacoaep:xamme oprannyeckne coeiMHeHU .

Kucnopoacoaepxaiue opranudyeckue coeauHeHus. OTHOATOMHBIE MPEIACIIbHBIE CITUPTHI.
Krnaccudukarus, HOMEHKIIaTypa, U30MEpHUsl CIUPTOB. METaHOJ M JTaHOJ KaK MPEICTaBUTEIIN
MpeiebHBIX OJTHOATOMHBIX CIIUPTOB. [lepsuunblii, 6MOpuUYHbIL U MPEemudHbllL amombl y21epood.
Booopoounas ceazp. Xumudeckre cBOMCTBA (Ha MpUMEpPE METAaHOJIA U 3TAHOJA): B3aUMO/ICHCTBHE
C HaTpWeM KaK CIOoCO0  yCTAHOBJIICHHWS HATWUYHMS  THIPOKCOTPYIINIBI, PEAKIUsI C
raJIoreHOBOIOPOJAMH KaK CIOCO0 TMOJIydeHUs pacTBOpUTENEH, AeruapaTaius Kak croco0
noJlyueHus: sTujeHa. Peakuusi ropeHus:: CHOUPTBl Kak TOIMBO. Cnupmogoe Opodicerue.
@epmenmol. Booopoonvie cesazu. llpumeHenue wmetaHosa W 3Ta”Hoja. dusmosormueckoe
JeiCTBHE METaHOJIa ¥ TaHOJIa HAa OPTaHU3M YeNIOBEKa. AIK020IU3M.

MHoroaromMHble COUPTHL. DTUICHTIUKOIb U TIULEPUH KaK MPEICTaBUTENN PEACIbHbBIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas! peakiusi Ha MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIS pacro3HaBaHUs TJIMIEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTrueckoe mpuMeHeHue
STUJICHTJIUKOJIS U TIHLEPHHA.

®enos. Apomatudeckue crnupthl. CTpoeHHE MOJIeKynbl (eHona. BzaumHoe 6nusHue
amomos 6 Mmonexyne ¢enona. Xumuuyeckue ceouUcmeda: G3aumooelcmeue ¢ Hampuem,
2uopoxcuoom Hampus, bpomom. Kauecmeennas peaxyus na genon.

[Ipumenenue denoua.

Kap6ouunbusie coequnenus. KapoonuiabHast rpynna. AjbAeruaHas rpymnmna. AjbJIeru/Ibl.
Keronsl. 3oMepust 1 HoMeHKIaTypa. [lonyuenue u xumuueckue c8oucmaea anvoecuoos. Peakyuu
OKUCTIeHUs U NPUcoeOuHerus aiboecudos. Meranaib (hopMalibIeTHI) U dTaHaJb (aleTaIbICT U )
KaK TPEJCTaBUTENN IMpeleibHbIX albAeruaoB. KaduecTBeHHbIE peaklMM HAa KapOOHHIBHYIO
rpynmy (peakiusi «cepeOpsSHOro 3epkanay, B3aumojeicTBue ¢ ruapokcuaom memu (I1)) u ux
MpUMEHEHHE I OOHAPY)KEHHUs MPEIEIbHBIX albJIETHI0B B MPOMBIIUIEHHBIX CTOYHBIX BOJAX.
ToxcuunocTs anpaeruaoB. [IpuMenenue dhopManbaeruia u aneraabIeruia.

Kap6onoBeie kucnotel. KapboxcunvHas epynna (kapboxcoepynna). Hszomepus u
HoMenknamypa Kap6onogvix kuciom. OIHOOCHOBHBIE MpeENeNbHbIE KapOOHOBBIE KHUCIOTHI
Ilonyuenue 00OHOOCHOBHBIX NpedeNbHbIX KapOOHOBbIX Kuciom YKCyCHash KHCIOTa Kak
MIPEJICTaBUTENb MpeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBa (Ha
MpUMepe YKCYCHOM KHCIIOTHI): peakiuu ¢ MEeTaJIaMU, OCHOBHBIMH OKCHJIAMHU, OCHOBaHUSIMHU U
CONIMU KaK TMOATBEPKJEHHWE CXOJACTBA C HEOPTraHUYECKUMHU KHUCIOTaMHu. Peakuus
TepuUKaIMU KaK Croco0O MOIy4eHHUs CIOXKHBIX 3QupoB. [IpuMeHeHHe YKCYCHOW KHCIOTHI.
MypaBbuHas kucnorta. Aneratsl. [IpeacraBnenue o BEICHINX KapOOHOBBIX KUCIOTaX.

Cnoxusie 3¢upsl u xupbl. Homenxnamypa. TlonyueHue, XuMUYECKHE CBOICTBa
coxHbIX 3GupoB. Peakius srepudukanuu. CrnoxkHbie 3QUPH KaK TPOIYKTHI B3aHMOICHCTBUS
KapOOHOBBIX KUCTIOT co cniupTamu. [IpumMeHeHne cloKHbBIX 3(UPOB B MUIIEBOH U MapproMepHON
MPOMBIIITIEHHOCTH. JKHUPBI Kak CIOXKHBIE d(UPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble W KMBOTHBIE JKHPBI, UX COCTaB. Pacro3HaBaHHE pacTUTENBHBIX XHPOB Ha



OCHOBAaHMHM HX HenpelesbHOro xapakrepa. IIpumenenue xupoB. ['maposnn3 MM OMbBUICHHE
KHPOB KaK CIIOCOO MPOMBIIIICHHOTO TTOTYYEHHsI COJIEH BBICIINX KAPOOHOBBIX KUCIIOT.

Mp114 KaKk coM BeICHIMX KapOOHOBBIX KHCIOT. Motomue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmsa.

Yrinesoapl. Kimaccupukanus yriaeBomoB. Monocaxapunbl. Onueocaxapuowl. Jlucaxapuibl.
Haxoxxnenune yrneBonoB B mnpupofe. [JIOKo3a Kak albIeruJoCHHUpT. BpoKeHHe TIHOKO3BI.
O®pykro3a. Caxaposa. [uodpoaus caxaposzwi. Kpaxman u IeIUII0N03a Kak OWOJIOTHYECKHE
nojMMepsl. XMMHUYECKHE CBOMCTBA KpaxMaia U LEJUII0I03bl (THAPOJIN3, KaYeCTBEHHAs! peakus
c HoIOM Ha Kpaxmaj W ee NMpHMEHEHHe s oOHapyKeHHs Kpaxmala B MPOJYKTaX MUTAHHUA).
[Ipumenenune u Ouosorumueckas pojib yrieBoJoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMepe alleTaTHOTO BOJIOKHA. Ayemuayenntonosa Kiaccugurxayus 6010KkoH.

Wnentuduxaiuss opraHUYECKUX COEAMHEHUUN. [enemuueckas c6:43b Medxcoy Kiaccamu
ope2aHudeckux coeoureHui. TUIbI XUMUUYECKUX PEaKkUil B OpraHM4ecKOl XUMUH.

A3oTcoaepkalye oprannyeckre coeiNHeHusl.

AmMunokucioTel U Oenku. CoctaB M HOMEHKJIAaTypa. Amuuvl. Amunoepynna. Auunum.
Ionyuenue u xumuueckue ceoticmea anuiuHa. AMMHOKHUCIOTHI KaKk aM(QOTEpHbIE OpraHu4YecKue
coeuHenus. Mzomepus u Homenknamypa. bunonapueii uon. llentunnas csasb. buonornueckoe
3HaYeHUE O-aMMHOKUCIOT. OO6lacTH NPUMEHEHHS AaMHUHOKUCIOT. Xumuueckue ceolicmea
amunoxucaiom. Ilenmuowl. Ilonunenmuovl. [uyun. benku kak TpUpPOJHBIE OUOMOIMMEPHI.
CoctaB u crtpoeHue OeiakoB. XUMHYECKHE CBOWCTBAa OENKOB: THUIPOJIN3, JEHATYpallUs.
OO6HapyxeHue OeJIKOB MPH MOMOIIY KaueCTBEHHBIX (IBETHBIX) peakiuil. [IpeBpaiienus 6enkos
MUIIY B opraHnu3Me. buonorndeckue GyHKIIMN OEITKOB.

Aszomcoodepaxcawue 2emepoyurnuueckue coeourenus. Ilupuoun. Iluppon. [lupumudun.
Ilypun. A3omucmole ocHogaHusl.
Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHule azomucmoie 0CHO8AHUS.
Xumus u 300poswe uenosexa. Dapmakonoudeckas Xumusl.

Xumusa nonumepos

Honumepvr. Cmenenv nonumepusayuu. Monomep. CmpykmypHoe 36eHo. Tepmoniacmuynvie
noaumepol. CmepeopezynapHvie noaUMEDb. Honusmunen. Ionunponunen.
Honumempagpmopsmunen. Tepmopeaxmuenvie nonumepsvl. Deronogopmanboecuorvie cMObL.
Inacmmaccol. Denonnacmel. Amunonnacmol. Ilenonnacmol. Ilpupoouwiii kayuyx. Pesuna.
26onum. Cunmemuuecxue kayuyxu. Cunmemuuecxkue onoxkua. Kanpon. Jlascan.

JdemoHcTpanmnu.

e OOpa3ipl OpraHMYecKHX BEIIECTB M MaTepuanoB. MoJenu MOJEKYl OpraHHMYeCKUX
BEIIECTB

e OTHOIIEHHE alTKaHOB K KUCJIOTaM, IIeJiouaM, pacTBOpY MepMaHTraHaTa Kajius 1 OpOMHOM
BOJIE.

e Mogenu Moyekya romoJoroB u wu3zomepoB. [lomydenue ameruneHa KapOUIHBIM
crocoboM. BzaummoseiicTBue aneTuiieHa ¢ pacTBOPOM IepMaHraHaTa Kajius U OpoMHOU
Bojoil. 'openue aneruneHa. PasznoxeHue kaydyyka NpU HarpeBaHUM W HCIBITaHUE
MPOJIYKTOB  pa3loXeHHWs. 3HAKOMCTBO C oOpa3nmamMu KaydykoB. beHzonm kak
pactBoputenb. ['openue Oenszona. OTHomeHue OeH3ona K OpOMHOI BojAe W PacTBOPY
nepMaHrasara kanus. OKHCIIEHHEe TOJIyoJia

e PactBopeHre B aleTOHE pPa3IUYHBIX OpPraHMYeckuX BemlecTB. OOpas3lbl MOWOMUX U
YUCTSAUIUX CPEICTB.

e  OOpa31sl mIacTMace,

JlabopaTopHbIe ONBITHI.

H3roroBnenne Moaenei MOJIEKYIN YriIeBOI0POIOB

OzHakoMmJieHue ¢ oOpa3iamMu IpoayKTOB HedTenepepadoTKI

3. Oxwucnenue sranona okcugom meau (I1).

N



4. PacTtBOpeHueE IMMIIepUHa B BOJE U peakius ero ¢ ruapokcuaom meau (I1).

5. Xwumudeckue CBOUCTBa GeHOIa

6. Oxwucnenue MeTaHass (3TaHAIsI) OKCUAOM cepeodpa.

7. Oxucnenue Mmetanains (3ranans) rugpokcuioM meau (I1)

8. PacTBOpMMOCTH KHUpOB, JOKA3aTEIbCTBO HX HENPENSIbHOTO XapakTepa, OMBUICHUE
KUPOB.

9. CpaBHEeHHE CBOWMCTB MBUIA U CHHTETUYECKHX MOIOIINX CPEJICTB

10. CpolicTBa TIIOKO3bI KaK abACTHAOCINPTA.

11. BsaumojeiicTBue caxapo3bl C THAPOKCUAOM KalbLIMSL.

12. TlpuroToBieHHE KpaxMaJbHOTO KIEHCTepa M B3aUMOJICHCTBHE C HOIOM.

13. 'maponmu3 kpaxmana. O3HakOMIIeHHE C 0Opas3laMy TPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbIe peakuuy Ha OENIKU

[ ]
IIpakTnueckne paéoThl
1.« Tlonyuenue 3TuIE€HA U U3YyYEHHUE €TI0 CBOICTBY.

2. «[loryyeHne yKCYCHON KUCIIOTHI H U3yYCHHE €€ CBOHCTBY.
3. «Pemenne 3KcrepUMEHTATBHBIX 3a/1ad Ha PACMIO3HABAHNE OPTaHMYECKHUX BEIIECTBY.

4. «Pacno3HaBanue miacTMacc X BOJIOKOH.

11 kaace (344; 14. B HEnENMO)

Teoperudyeckne 0OCHOBbI XMMHH

Crpoenne BemjectBa. CoBpeMEHHass MOJZENb CTPOEHUA aToMa. JIEKTPOHHAas
KoHurypanusi aroma. OcHogHoe u 6030ydcoeHHble cocmosinus amomos. Kitaccudukanus
XAMHUYECKUX 3JIeMEHTOB (s-, P-, d-amementsl). OCOOEHHOCTH CTPOCHHS HSHEPreTHUECKUX
ypoBHe# aromoB d-anmemeHToB. Ilepwommyeckass cucremMa XUMHYECKHX odnemeHToB J[..
MenneneeBa. ®@usnueckuii cMbica Ilepuoamyeckoro 3akona .M. Menneneea. Ilpuunnabl u
3aKOHOMEPHOCTU MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB M MX COEIMHEHHM IO MEpPHOJaM M IpymmaMm.
DJIEKTpOHHAs TPHUPOJA XUMHUYECKOH CBSI3U. OJIEKTPOOTPUIIATEIBLHOCTh. BuAbl XMMHUYECKOM
CBs3M (KOBaJCHTHAas, MOHHAs, MeTa/lInyeckas, BOJOPOJHAs) U MEXaHU3Mbl ee 00pazoBaHUS.
Kpucmannuueckue u amopgnvle ewgecmea. Tunvi Kpucmaniiuveckux peuiemox (amomuas,
MONeKYIAPHASA, UOHHAA, MemAlIudecKds). 3aeucumocms usuyecKux ceoucms eeujecmea om
muna kpucmaniuyeckou pewiemxu. [IpuauHbBI MHOr00Opasust BELIECTB.
XHUMHUYECKUE peakuuu. ' oMOreHHbIe U TeTeporeHHble peakunui. CKOpPOCTh peaKiny, ee
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI PEArHPYIOLINX BEUIECTB, KOHIICHTPALIUH
pearupyromux BeUecTB, TEMIIEPATypbl, IO PEAKIUOHHON OBEPXHOCTH, HATMYUS
Karanu3aTopa. Ponp KaTanu3atopoB B MPUPO/IE U MPOMBIILIEHHOM Mpou3BoaAcTBe. OOpaTUMOCTh
peakiuii. XMMHYECKOe paBHOBECHE U €0 CMEIICHHE MOJ1 JeHCTBHEM Pa3INYHbIX (JaKTOPOB
(KOHIIEHTpaIls peareHTOB WK MPOAYKTOB PEaKIiy, JaBlIeHHUe, TeMIepaTypa) Ui CO3aHus
ONTUMAaJIbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLECCOB. Jucnepcuvie cucmemvl. Ilonamue
o Konnoudax (3oau, 2enu). Memunnvie pacmeopul. Peakiiuu B pacTBOpax JEKTPOIUTOB. pH
pacTBOpa Kak I0Ka3aTeib KUCIOTHOCTHU cpebl. ['maponus conell. 3HaueHue ruajposnsa B
OMOJIOTHYECKUX 0OMEHHBIX npoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH B
IIPUPOJIE, TPON3BOACTBEHHBIX ITPOLIECCAX U KUZHEAEITEIbHOCTH OPraHU3MOB.
Heoprannyeckasi xumus
Mertamnel. CriocoObl nostydyeHus MeTayuioB. Jlerkue u Tsoxénsle MeTasuibl. JIerkoniaaBkue u
TYroIulaBKue MeTasuibl. MeTtannuueckue aneMeHTsl A- u b-rpynn. Menp. [{unk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinael. Jlerupyronue no6aBku. YépHelie meTasuisl. LBeTHbIE
Metaiuel. YyryH. Crans. JlerupoBannsie ctain. OKCUABI M THAPOKCUBI MeTaJIOB. HeMeTasl.
[Ipocteie BemecTBa — HemeTauibl. Yriepoa. Kpemunii. A3oT. @ocdop. Kucnopoa. Cepa.



®dTop. Xnop. Kucnornsie okcunpl. Kucnopoaconepsxamue kucinotel. CepHas kuciaota. A30THas
kuciaoTa. BogopoaHsie coeuHeHNsI HEMETAJUIOB.

OKHCAUTENPHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IIPOCTHIX BEUIECTB — METAJIJIOB IJIaBHBIX U
MO0OOYHBIX MOATPYII (MEIb, JKEJIe30) ¥ HEMETAJUIOB: BOAOPOAA, KHCIOPOAa, TaJIOTEHOB, CEpHI,
a3ota, ¢ocdopa, yrieponaa, kpeMHus. Koppos3ust MeTayioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UU. IDNeKmponu3 pacmeopos u pacniagos. llpumenenue snexmponusza 6
NPOMBIULIEHHOCU.

XuMHUS U KU3Hb

Hayunble Metonpl mo3Hanusi B xumMuu. Mcrounnku xumudeckoi mHdopmaruu. [Houck
nHbOpMAIMY 0 Ha3BaHMSM, HIACHTU(UKATOpaM, CTPYKTYpHBIM (opmyiaam. MopaenupoBaHue
XMUMHMUYECKUX MPOLECCOB U SBICHUM, XuMuyeckuti auaiu3 u cuume3 KaK METOJbl HAy4HOI'O
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJBI.
[IpoOnemsl, CBA3aHHbBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
(bakTopbl, paspyliarlme 340poBbe (KypeHHe, YHNOTpeOJIeHHe ajKorojs, HapKOMaHHs).
ParmmmonansHoe nuranue. [Tuwesvie dobasku. OcHosbl NUWesot XUMUU.

Xumusi B MOBCEIHEBHOM XU3HU. Moromue u uctamue cpeactsa. Cpeocmea 60pbowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiienmol, uHcekmuyuovl. CpeacTBa JTUYHOW THUTHEHBI U
kocMeTuku. [IpaBuia GezonacHON pabOThl C €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU,
cpencTBaMu OBITOBOW XUMHH.

XUMHS U CEIhCKOE XO35HCTBO. MUHEpalbHbIE U opraHudeckue ynoopenms. Cpeacta
3aIMUTHI PACTECHUH.

Xumuss W dHepretuka. [IpupojHBIE HMCTOYHUKM YriieBoaopoJoB. Ilpupoassiii un
MOMYTHBIA HEPTSHOM Ta3bl, UX COCTaB M HcmoJb3oBaHue. CoctaB HeTH U ee mepepadoTKa.
Hedrenponykrel. OxkranoBoe umcio OeH3mHa. OxpaHa OKpyXKalomed Cpenbl Ipu
HeremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEIPOIYKTOB. AJBTEPHATHBHBIE HMCTOYHHKHU
SHEepPruu.

Xumusi B crpouTenberBe. Llement. beron. I[logbop oONTHUMAambHBIX CTPOUTEITBHBIX
MaTepHUajIoB B MPAKTUYECKOM EATEIHLHOCTH YEIOBEKa.

XUMHUSA U 9KOJIOTUS. XUMUYECKOE 3arpsi3HEHNUE OKPYXKAIOIIeH Cpelibl U ero MOCIeACTBHUS.
Oxpana rugpocdepsl, T04YBbL, aTMOChepsl, (GI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

JdemoHcTpanmnu.

e Mojaenu HOHHBIX, aTOMHBIX, MOJICKYJISPHBIX U METAJUIMYECKUX KPUCTAILITMUECKUX

PEUIETOK.

Monenu MOJIeKy H30MEPOB ¥ TOMOJIOTOB

Pa3nuyHbie TUIBI XUMUYECKUX PEAKIUi, BUACOOTBITH 0 OPraHUYEeCKONH XUMHUHU.

OO0pa3ibl METAIJIOB U UX COEIMHEHUH, CIIJIaBOB.

B3aumoneiicTBue METaIOB ¢ KUCIOPOJIOM, KUCIOTaMH, BOJIOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH AFOMHUHHUS U €r0 THUIPOKCUIA.

BiaumopeiicTBue Meau u kene3a C KHUCIOPOJOM; B3aMMOJCHCTBHE MEAM M Kele3a C

KHCJIOTaMH (CepHasi, COJIsTHAs ).

[Tonyuenue runpoxcunoB meau (1) u xpoma (L), okcuna menu.

B3aumonelicTBue OKCHIOB U THAPOKCHIOB METAJVIOB C KMCIOTAMHU.

JlokazarenbcTBO aM(oTepHOCTH coequHeHuit xpoma(lll)

OO0pa3ibl HeMETaIIoB.

Monenu KpUCTaNIMYeCKUX PEeETOK alMasa U rpaduTa.

[lonyuenne ammmaka M XJIOPOBOAOPOJA, PAaCTBOPEHHUE HUX B BOJE, JA0KA3aTEIbCTBO

KHCIIOTHO-OCHOBHBIX CBOWCTB 9THX BELIECTB.

e (xMraHue yris U cepbl B KUCIOPOJE, ONPEICICHUE XUMUYECKUX CBOMCTB IPOAYKTOB
cropanus. B3aumonelcTBHE C MEOpI0 KOHIICHTPUPOBAHHOM CEPHOM  KHCIOTHI,
KOHIICHTPUPOBAHHON U pa30aBIieHHON a30THON KUCIIOTHI.



e OO0pa3ipl cpeacTB OBITOBOM XUMHH, HHCTPYKIMH 110 UX TPUMEHEHHIO.

JlabopaTopHbIe ONbITHI.

N

3. Tmaponwms coneid.

IIpakTnueckune padoTol

N

W3yuenne BIUSHUS pa3InYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHA
Onpenenenne peakyy cpeibl YHUBEPCAIbHBIM UHIUKATOPOM.

[IpurorosiieHne pacTBOPOB € 33JaHHON MOJISIPHOM KOHLEHTpaLUEen».
Pemrenne skcnnepuMeHTAIBHBIX 3a7a4 110 TeMe «MeTamibhy

3. PemreHue skcniepuMeHTaNBHBIX  3a/1a4 110 TeMe «HemeTamisn

Conepxanue:
KoaunuectBo yacos
o
Ne m/mt Paznens1, TeMbI ABTOpCKas PabGouas
mporpaMma mporpaMma
10 kaacce
Teopuss XMMHYECKOTO CTPOCHUS  OPraHUYECKHX
1. |coeaunenuii. [Ipupona xuMuyeckux cBs3eit 3 4
2. YT1eBo10PO/IbI 9 10
3. Kucnopoaconepskaiue opraHu4ecKue COSTMHEHUS 11 11
4, A3oTCcoIepKaIIe OpraHuIeCKUe COSIMHEHUS 5
5. | XuMus oJMMepoB
Hroro B 10 xiacce: 34 34
11 kaacce
1. |[ToBTOpenue kypca xumuu 10 kinacca 1 1
TeopeTrudyeckne 0CHOBbI XMMHH 19 19
3. |Heopranuyeckasi XuMust 11 11
Hroro B 11 xnacce: 34 34

TemaTnyeckoe ILJIAHHPOBAHHME € _oNpeaejiecHHEM OCHOBHBLIX BHJIOB _VUEOHOM

ACATECJIbHOCTH

Tembl, BXOASAIUE B
AAHHBIN pa3ae

OcHoBHOE conepkaHue
1o TeMam

XapakTepucTHKa OCHOBHBIX BUI0B
NesTeIbHOCTH YYeHUKA (Ha YPOBHe
Y4eOHBIX 1eHCTBHIA)

10 xiaace

Teopusi XUMHYECKOT0 CTPOECHHUS OPraHNYecKux coeqnnennii. [Ipupona xumuueckux cBsizeii. (4 u)

OpPaHI/I‘{CCKI/IC BCIIICCTBA.
IlosBnenue n pPa3BUTHUC

1.IlpeameT opraHU4ECKOM XUMHUU.
Teopust XUMHUUYECKOTO CTPOCHUS

OOBACHATD, TOYEMY OPTaHHUUECKYIO
XUMHUIO BBIJICIIUIIN B OTJIEJIbHBIN pa3ien




OPraHM4YeCKOM XUMHHU Kak

HAyKH. XHUMHUYECKOE
CTPOEHHE  KaK  IOPAIOK
COEIMHEHUS aTOMOB B
MOJIEKYJIE  COIJIaCHO  HX
BAJICHTHOCTH. OcHOBHBIE
MOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOCHUSA
OPraHUYEeCKUX  COECAMHEHUI
A.M. byrneposa.

Yraepoanslii CKeJIEeT
OPraHu4eCcKOu MOJIEKYJIbI.
Kparnocts XUMHYECKOU
CBSI3U. 3aBUCUMOCThH CBOMCTB
BEIIECTB OT XUMHYECKOIO
CTPOEHUS MOJIEKYJI.

N3omepust m  U30MEpHL.
[Tonsitre o PpyHKIIMOHATBEHOM
rpyIIIIE. [TpuHIHATBL
Kiaccudukanuu
OPraHMYeCKUX COEJAMHEHUM.
Cucremarnyeckas
MeXAyHapoaHas
HOMEHKJIaTypa W TPUHLHNIbI
oOpazoBaHus Ha3BaHUU
OPraHMYeCKUX COCIMHEHUM.
Mecto u 3HAYEHHE
OpPraHM4ecKOd  XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK.

OpPraHUYeCcKUX BEIIECTB.
2.OCHOBHBIE M0JI0KEHUSI TEOPUU
XUMHUYECKOTO CTPOCHUS
OPraHUYECKUX COCTMHEHUI
A.M. byrneposa.

3. CocTosiHHE AIIEKTPOHOB B
aToMe. DJIEKTPOHHAas IpUpoa
XUMHUYECKUX CBSI3EH B
OpPraHUYeCKUX COCTUHECHHUSX.

4. Kitaccudukanus coeTmHeHUH
OpraHu4eCcKuX.

Jemoncrpanun. O0pasisl
OpPraHUYeCKUX BEUIECTB U
MarepuanoB. Moaenu MoJIeKy
OpPraHUYeCcKUX BEIIECTB

xumui. [lepeuncnsaTe OCHOBHBIE
IPEINOCHIIKA BOZHUKHOBEHUS TEOPUU
XMMHUYECKOI0 cTpoeHus. Paziauuate Tpu
OCHOBHBIX TUIIA YTJIEPOJHOIO CKEJleTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
nuKIn4eckuil. OnpenensaTs HaTu4IKue
aTOMOB YIJIepOJia, BOAOPOJA U XJIOpa B
OpraHUuYecKUX BellecTBax. PaznuuaTth
HOHSTHSI «IJIEKTPOHHAs 000JI04YKa» U
«@IEKTpOHHAas opouTanby. M300paxaTh
AIIEKTPOHHBIE KOH(UTYpaAIIK aTOMOB
3JIEMEHTOB 1-TO U 2-TO NEepHO/IOB C
MIOMOIIBIO AIEKTPOHHBIX U
rpaduuecKux 3MEKTPOHHBIX GOPMYII.
OOBACHATH MEXaHU3M 00pa30BaHUs U
OCOOEHHOCTH G- U T- CBA3EH.
Onpenensitb NPUHAAIEKHOCTh
OpraHNYEecKOro BEIIeCTBA K TOMY HIIH
MHOMY KJIaCCy IO CTPYKTYPHOU

dbopmyie

2. Yraesoaopoasbl (10 4)

2.1. [IpenenbHbBIE YriIeBOAOPOABI — aJIKaHbI (2 9)

[IpenenbHbIE YrI€BOIOPOIbI
(anmkanbl). Bo30Oyxxnéunoe
COCTOSTHUE aToMa Yriepoja.
I'uOpunnzanust aTOMHBIX
opOutaneit. 'omosoru.
I'omonoruueckas pa3HOCTb.
I'omomornueckuit ps.
MexnynapoaHas
HOMEHKJIATypa OpraHHYeCKUX
BelecTB. M3omepus
YIJIIEPOAHOIO CKEJETA.
Peakuuu 3amemnieHus
(ranoreHupoBaHue),
JeTUPUPOBAHHUS,
M30MEpH3aIUH alTKaHOB.
[lenubie peakiuu.
CB006OIHBIE pauKabI.
l"anoreHonpon3BoAHBIE
AJIKAaHOB

5. DJeKTpoHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
ankaHoB. ['oMonoru u nzoMepsl
AJIKaHOB.

6. MeTtan — npocteinmi
IPEICTaBUTENb AJIKAHOB.
JdemoncTpanuu. OTHOLIEHUE
AJIKAHOB K KUCJOTaM, HIeJ04Yam
pacTBOpy epMaHraHaTa Kajaus U
OpoMHOI BoI€.

JlaGopaTopHBIi ONBIT.
H3rorosnenue Moaenen MOJIEKyYI
YTII€BOJIOPOJIOB

OOBACHATH MPOCTPAHCTBEHHOE
CTpOEHHUE MOJICKYJ aJIKaHOB HA OCHOBE
NPEJCTaBICHU O THOpUAN3aIN
opOuTalei aToma yrieposa.
H3roraBnuBaTh MOJIEIH MOJEKYI
AJIIKaHOB, PYKOBOJICTBYSICh T€OpUEH
XUMHYECKOTO CTPOCHUSI OPraHUYECKUX
BemiecTB. OTIUYaTh TOMOJIOTH OT
nzomepoB. Ha3piBaTh ankaHbl 10
MEXIyHapOJAHONW HOMEHKIIATypeE.
CocTaBisaTh YpaBHEHUS XUMHUECKUX
peaxiuii, XapaKTepu3yIoIIX
XMMHMYECKHE CBOMCTBA METAHA U €TO
romosoros. Pemars pacuéTHele 3a1a4n
Ha BBIBOJI ()OPMYIIBI OPraHUYECKOTO
BELIECTBA




2.2. HemnpenenbHble yriaeBOAOPOAbI (AJIKEHBI, aJIKaIUEHbI U AJIKUHBI) (4 1)

KpatHsbie cBA3u.
Henpenenbusie
YTI€BOAOPObL. AJIKEHBI. SP -
I'uGpunnzanms. DTeH
(atunien). Uzomepus
MOJIOKEHUS IBOMHOM CBS3U.
[IpocTpancTBeHHas
n3omepus (crepeo-
nzomepusi). Peakunn
MIPUCOETUHEHUS
(rugpupoBanue,
raJIoreHUpOBaHUE,
TUpATaINsl ), OKUCICHUS U
MOJIMMEPHU3aLIUHU AJIKEHOB.
BricokoMonekynsipabie
coennHeHus. KauecTBeHHbIE
peaKuuu Ha ABOMHYIO CBS3b.
AnkaaMeHsl (IMeHOBBIE
yTIeBOA0POIb). JIuBrUHMI
(6yraguen-1,3). U3ompen (2-
metuibOyramuen-1,3).
Conpsik€HHBIE TBONHBIE
cBs3u. Peakuun
MIPUCOEANHEHUS
(rasmoreHupoBaHus) U
MOJIMMEPHU3ALUHN ATTKATUEHOB.
AtnetuneH (3THH).
MexkiaccoBast ©30MEpHsL.
sp-I'uOpuau3anms
AIIEKTPOHHBIX OpOUTANICH.
Peakuuu npucoenunenus,
OKHCIICHUS U
MOJIMMEPHU3ALMHU AJTKUHOB

7. HenpenenbHbIe yriIeBOIOPOBI.
AJIKEHBI: CTPOCHHUE MOJIEKYII,
TOMOJIOTHSI U U30MEPHUSI.

8. Ilpaxmuueckasn paboma 1
«[lony4yeHue 3THIIEHA U OTIBITHI C
HUM.

9. AnkanueHsl.

10. Aietusnes ¥ ero roMoJIOry.
JdemoncTpanun. Monenu
MOJIEKYJI TOMOJIOTOB M H30MEPOB.
[Tonydyenue anerniieHa
KapOUIHBIM CTIOCOOOM.
B3anmojelictBre aneTuiieHa ¢
pacTBOpOM MepMaHIaHaTa Kaaus
u O6pomHOIi Bogo#. ['openue
aneruieHa. PaznoxeHue kayuyka
MIPU HArPEBaHUH U UCTIHITAHNE
MIPOJIYKTOB Pa3jiOKEHUsI.
3HaKOMCTBO ¢ oOpasmamu

Kay4yKOB

OOBSACHATH IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ATUJIEHA Ha
OCHOBE MPEJICTABIECHUN O
rUOpHUIU3aIi AaTOMHBIX OpOuTAaeit
yraepoaa. M3o0paxars CTpyKTypHbBIE
(GopMyJIbl AJIKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 10 MEXIYHAPOIHON
HOMEHKJIATYpE, COCTABIATH (POPMYITBI
AJIKEHOB I10 UX Ha3BaHUSM.
CocTaBisaTh ypaBHEHUS XUMHUECKUX
peaKuui, XapakTepu3yoInX
XUMHUYECKHE CBOMCTBA AJIKEHOB.
[Tomyuats 3THIIeH. JlOKa3bIBaTh
HEeNpeesIbHBIN XapakTep ATUIIEHA C
MOMOIIBIO0 KAYECTBEHHON peaKIuy Ha
KpaTHble cBA3U. COCTaBIATh ypaBHEHUS
XUMUYECKHAX PEAKLNN,
XapaKTEePU3YIOIINX HeMpeebHbII
xapakrtep ankaaueHoB. OOBACHATH SP-
TUOPUAM3AIUIO U IPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYJIbI alleTHIIEHA,
Ha3bIBaTh T'OMOJIOTH ALIETHJIEHA I10
MEKIYHAPOJHON HOMEHKIAType,
COCTaBJISITh YPAaBHEHHUSI PEAKIIUH,
XapaKTEPU3YIOIUX XUMAYECKHE
CBOMCTBA alleTHJIEHA

2.3. Apensl (apoMaTH4eCcKHe yrieBoa0poIs) (2 1)

ApeHbl (apoMaTHYECKUE
yriaeBoaoposl). bensor.
bensosbHOE KOIBLO. TOJTyOII.
H3omepusd 3amecTuTeneu.
Peakuuu 3aMenieHus
(ramoreHupoBaHUE,
HUTPOBAHUE), OKUCICHHS U
MIPUCOEIUHEHUSL APEHOB.
ITectuumapl. I'eneTnueckas
CBSI3b APEHOB C APYTUMHU
YIJIEBOAOPOIAMHU

11. BeH30J ¥ €ro TOMOJIOTH.
CaolicTBa OCH30J1a U €ro
TOMOJIOT'OB.

12. Tonyon. Hzomepus
3amecmumerell.
JdemoncTpanun. benszoun kak
pactBopuTenb. ['openue 6eHsona.
OTtHomenue O0eH3ona kK OpoMHOK
BOJIE M pacTBOPY N€pMaHraHaTa
kanus. OKUCIEHHE TOIyoIa

OOBSICHATH IEKTPOHHOE U
HIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H3011a.

H3006paxaTh CTPYKTYpHYIO (hOpMYITY
OeH301a IByMs crioco0amH.
OOBACHATH, Kak CBOIMCTBa O€H301a
00yCJIOBIIEHBI CTPOEHUEM €T0
MOJIEKYJIbI.

CocTaBnsTh ypaBHEHHUs pEaKLUH,
XapaKTepU3YIOIUX XUMUYECKHE
CBOIcTBa 6E€H30J1a M €0 TOMOJIOTOB

2.4. IlpupogHble HICTOUYHUKH U NIepepadoTKa yriieBoA0poI0B (2 u)




[Tpupousrii ra3z. Hedrs.
[TomyTHbIE HEDTSIHBIE TA3bI.
KamenHslit yrois.
[leperonka HedH.
Pextudukanmonnas
KOJIOHHA. ben3un. Jlurpous.
Kepocun. Kpexkunr
HedTenpoaykToB. [Tupomams

13. IIpupogHbIe HICTOUHUKH
yriieBo1opoJioB. [lepepaboTka
HePTH.

14. KontpoabsHas padora 1 1o
TeMaM «Teopust XuMHUYECKOro
CTPOEHUS OPTaHNYECKUX
COCMHEHUN», «YTIEBOAOPOIBI».
JlaGopaTopHBIii ONBIT.
O3nakomiieHHe ¢ 00pa3namu
IPOAYKTOB HedTenepepaboTKH

XapakTepru3oBaTh COCTaB MPUPOIHOTO
ra3a U MOIyTHBIX HEPTIHBIX Ta30B.
XapakTepru3oBaTh CIIOCOOBI
nepepaboTku HehTH. OOBACHATH
oTiIinyre OEH3WHA PSIMON TIEPETOHKH
OT KPEKHUHT - OCH3WHA.

3. Kucaopoacoaep:xamnue oprannyeckue coeaunenus (11 u)

3.1. Cnuprtsel u enous (3 u)

Kucnoponconepxanme
OpraHUYECKUEe COECTMHEHMUS.
OnHOaTOMHBIE MPEIETbHBIC
cnupThl. OyHKITMOHATBHAS
rpymnmna conupToB. MeTaHon
(METUJIOBBIN CIIUPT). DTAHOT
(3THIJIOBBIN CITUPT).
[lepBHUUHBI, BTOPUYHBINA U

TPETUUHBIM aTOMBI yriiepoja.

Bopopoanas cBsi3b.
CrnuproBoe OpoxKeHue.
®epMmenTsl. Bogopoansie
CBSI3H. AJIKOTOJIN3M.
MHOroaTroMHbI€ CIIUPTHI.
DTWICHIJIMKOb. [ TuiepuH.
KadectBenHnas peakius Ha
MHOTOATOMHBIE CITUPTHI.
®eHonbl. ApoMaTHYECKHE
cnupThl. KauecTBeHHas
peakuus Ha GheHOT

15. OgHoaTOMHBIE NpEeAEIbHBIE
CIIUPTHI.

[Tonydyenune, xumuyeckue
CBOWCTBA U IPUMEHEHHE
OJIHOATOMHBIX MPEJENIbHBIX
CIIUPTOB.

16. MHOTOATOMHBIE CIIUPTHI.
17. ®eHosbl M apOMATHYECKHE
CIIUPTHI.

JlaGopaTopHble ONBITHI.
OKHcIIeHUE dTaH0JIa OKCUIIOM
menu(I1). PactBopenue
TJIMLIEpUHA B BOJIE U PEAKIIHS €TO
¢ ruapokcugom meau(I).
XuMHu4ecKue cBoicTBa (heHoa

N3o0paxkats 00m1yto popmyiy
OJJHOATOMHBIX TIPEACIbHBIX CITUPTOB.
OO0bscHATH 00pa3oBaHuE BOJIOPOIHOMN
CBSI3U U €€ BIUSHUE HA (U3HUECKHIE
cBoiicTBa ciuptoB. COCTaBIIAThH
CTPYKTYpHBIE (JOPMYIIBI CITUPTOB U UX
M30MEpOB, HA3BIBATh CITUPTHI TI0
MEXyHapOJHOW HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOMCTB
CIUPTOB OT HaNHUUs QYHKIMOHATBHOU
rpymisl (-OH). CocraBisars ypaBHEHUS
peaKIuii, XapakTepHu3yIolUX CBOMCTBA
CIIUPTOB U X IPUMEHEHHUE.
XapakTepu3oBaTh (PU3NOJIOTrHIECKOe
JIeIICTBIE METAHOJIA U ATAHOJA.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTepU3YIOLINX CBOICTBA
MHOTOQTOMHBIX CIIMPTOB, U IPOBOAUTH
KayeCTBEHHYIO PEAKIUIO Ha
MHOTOaTOMHBIE cuPThl. OOBSACHATH
3aBHCHMOCTH CBOMCTB (heHoJia OT
CTPOEHUS €ro MOJIEKYJIbl, B3aMHOE
BIIUSTHUE aTOMOB B MOJIEKYJIE Ha
npumepe deHona. CocTaBisiTh
YpaBHEHUS peaKiuii,
XapaKTEePU3YIOMINX XUMUYECKUE
CBOMCTBa (eHoJIa

3.2. Anpaeruzpl, KETOHBI U Kap

OOHOBBIE KUCIIOTHI (3 )

KapOonumibpHbIe COeTMHEHMS.
Kap6onunpHas rpymnma.
AnbaerusiHas rpymra.
Anbaernasl. KeToHBI.
Peakuum oxucieHus u
MPUCOEANHEHUS AJIbJIETUIOB.
KauectBenHnsie peakuuu Ha
anpnerunbl. KapooHoBEIE

18. KapOoHUIIbHBIE COETUHEHUS
— aJIbJIETU/bl U KETOHBI.
CBoiicTBa U IPUMEHEHUE
aJbJACTUJIOB.

19. KapOoHOBBIE KUCTIOTHI.
XUMUYECKUE CBOWCTBA U
MIPUMEHEHHE OJHOOCHOBHBIX

MpCACIIbHBIX Kap6OHOBBIX KHUCJIOT.

CoctaBnsaTh GopMysbl H30MEPOB U
TOMOJIOTOB aJIbJIETUIOB U HA3bIBATh UX
10 MEXAYHApOIHON HOMEHKIIATYype.
OOBACHATH 3aBUCUMOCTH CBOHCTB
aJbACTUIOB OT CTPOEHUS UX
¢byHKIMOHaNbHOM rpymmsl. [IpoBoaNTH
KAueCTBEHHBIC PEAKLIMK HA AJIbJETU/IbIL.
CocTaBisTh YpaBHEHUS PEAKIIMIA,




kucinoTel. KapbokcunbHas
rpymma (kapOooKcorpyrma).
OnHOOCHOBHBIE NPE/EIbHbIE
KapOOHOBBIC KHCIIOTHI.
MypaBbpuHas KUCJIOTA.
VYKcycHas KUCIoTa. ALleTaThbl

20. IIpakmuueckas paboma 2
«ITonyyeHnue u cBorcTBa
KapOOHOBBIX KUCIIOT».
Jemoncrpanuu. PactBopenue B
alleTOHE Pa3InYHbBIX
OpPraHUYeCcKUX BEIICCTB.
JlabopaTopHble ONBITHI.
OxucneHue MetaHanis (3TaHalis)
okcuaoM cepebpa(l). Okucnenue
MeTaHals (ITaHajs)
ruapokcuaoM meau (I1)

XapaKTEePU3YIOLINX CBOMCTBA
anpaeruaoB. CocTaBisATh HOPMYITBI
HU30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 10O
MEXKyHapOAHOU HOMEHKJIIAType.
OOBACHATH 3aBUCUMOCTb CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
¢ynkumnonanbHoU rpymnmnsl (-COOH).
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTepU3YIOLINX CBOMCTBA
KapOOHOBBIX KucIOT. [lomyyars
YKCYCHYIO KHCJIOTY U IOKa3bIBaTh, UTO
ATO BELIECTBO OTHOCUTCS K KJ1accy
KucaoT. OTIMYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C ITOMOIIBIO
XUMHYECKUX PEAKIUN.

3.3. Cnoxusle 3¢upsl. XKupsl (2 1)

Crnosxnele 3¢upsl. Peakuus
srepudukanmn. [llemounoit
TUAPOJIN3 CIOKHOTO dupa
(ombuieHue). Kupsbl.
CuHTEeTHYECKHE MOIOLINE
CpeaCTBa.

21. CnoxHsie YpupHI.

22. Kupsl. Moronue cpeacraa.
Jemouncrpanun. O0pasisl
MOIOIINUX | YUCTAIIUX CPEJICTB.
JlaGopaTopHbIe ONbITHI.
PacTBOpUMOCTH KHPOB,
JI0Ka3aTesIbCTBO MX
HEIPEIENIbHOTO XapaKkTepa,
OoMblIeHHE KUPOB. CpaBHEHUE
CBOWCTB MbLJIa 1 CHHTETHYECKHUX
MOIOIIHX CPEJICTB

CocTraBiATh ypaBHEHUS peakun
srepudukanun. OObICHITH
OHOJIOTHYECKYIO POJIb )KHPOB.
CoOmronaTh ipaBuia 6€301MacHOTO
o0OpaleHus co CpeICTBaMH OBITOBOM
XUMHH

3.4. YraeBonsr (3 )

VYraeBobl. MoHOCaxapu/ibl.
['mroko3a. @pykro3a.
Onurocaxapuibl.
Hucaxapuael. Caxapo3sa.
[Tonucaxapuael. Kpaxmar.
I'nukoren. Peaknusa
MMOJIMKOHICHCAIHM.
KauecTBenHas peakius Ha
kpaxmai. Llemmronosa.
AlleTHIILIEIITI0N03A.
Knaccudukarus BoiokoH

23. Yraesonasl. [1roko3a.
Onurocaxapuasl. Caxapo3a.
24. Tlonmucaxapuabl. Kpaxmani.
Ilennrono3za.

25. Ilpaxmuueckas paboma 3
«Pemienne 3KcepruMeHTaIbHbIX
3a/1a4 Ha MOJIyYeHHUE U
pacno3HaBaHUE OPraHMYECKUX
BELLECTBY.

JlabopaTopHble ONBITHI.
CBoiicTBA TIIOKO3bI KaK
albACTUIOCTIUPTA.
B3aumopnenictBue caxapo3bl C
TUAPOKCUIOM KaJIbLIMSL.
[IpuroroBnenne KpaxmanabHOTO
KJIeHiCTEpa U B3aUMOJIEHCTBUE C
ronom. I'maponus kpaxmana.
O3nakomiieHHe ¢ 00pa3amMu
MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTMYECKYIO POJIh
roKo3bl. [IpakTryeckn q0Ka3bIBaTh
HaM4re (PYHKIMOHATBHBIX TPYIII B
MOJIEKYJIE TJIFOKO3bI.

OOBACHATD, KaK CBOWMCTBA Caxapo3bl
CBSI3aHBI C HATTMYMEM (DYHKIIMOHAIBHBIX
rpynmn B €€ MOJICKyJle, U Ha3bIBaTh
00J1acTH PUMEHEHUS CaXxapo3bl.
CocTaBisaTh ypaBHEHUS PEAKIIHiA,
XapaKTePU3YIOIINUX CBOMCTBA caxapO3bl.
CocTaBisaTh ypaBHEHUS peaKIuil
TUAPOJIM3a Kpaxmana 1
MOJIMKOHACHCAIIMA MOHOCAXapHIOB.
[TpoBOIUTH KaUECTBEHHYIO PEaKIUIO Ha
Kpaxma




4. A3oTcoep:kalme opranndeckue coeqnHeHus (5 1)

A3zoTcoaep:xalne
OpraHMYECKUE COECIMHEHMUS.
AMUHBI. AMUHOTpYITIA.
AHWINH. AMHUHOKHCIIOTBI.
bunossApHeI HOH.
[lentunnas (amMmuaHas)
rpynna. Ilentuanas
(amuaHas) cBs3b. [lenTuapl.
THonunenTuael. I uiuA.
benku. Ctpykrypa 6emKkoBOM
MOJIEKYJIbI (TIepBUYHAS,
BTOpPUYHAS, TPETUYHAS,
yeTBepTuyHasi). JleHarypanus
U TUIpou3 O6enkoB. LiBeTHbIE
peakiuu Ha OCTTKH.
A3oTcoaepkalime
reTepOLMKINYECKUE
coenuHenus. [lupuaus.
[Iuppou. [Tupumuaus.
[Iypun. A3oTuCTBIE
ocHoBaHus. HykinenHoBsbie
KucioTel. HykneoTuast.
KommnemenTtapHasie
a30THUCTbIE OCHOBAHMS.
dapmMakoIOruyecKas XumMus

26. AMUHBIL.

27. AmuHOKHCHOTHL. Benku.

28. Azotcoaepkarue
TeTePOIUKINYECKIE COCTMHECHUSI.
HyknenHoBbIE KHCIOTHI.

29. Xumusi 1 310pOBbE YEIOBEKA.
30. KonTpoabnas padora 2 1o
temaM «Kuciopoacoaepxaiine
OpraHuYecKrue COCITUHEHHS,
«A30TCOEpKAIIIE OPTaHUIECKHE
COCIIMHEHUS.

JlabopaTtopublii onbIT. [[BeTHBIE
peakiuu Ha Oenku

CocTaBiiATh yYpaBHEHMsI pPEaKLM,
XapaKTEePU3YIOLINX CBONCTBA AMHHOB.
OOBACHATH 3aBUCUMOCTb CBOMCTB
AMUHOKHCJIOT OT CTPOCHHUSI X
(¢yHKUMOHAIBHBIX rpynn. Ha3piBaTh
AMUHOKHUCIJIOTHl IO MEXIyHapOIHOMN
HOMEHKJIATYpe M COCTaBIIATH
YpPaBHEHUSI PEaAKIUH,
XapaKTEPU3YIOLUX UX CBOWCTBA.
OOBACHATH OMOJIOTUYECKYIO POJIh
0eNIKOB U UX MPEBPALLEHUI B
opranusme. [IpoBoauTs 1IBETHBIE
peakiuu Ha OETKH.

OOBACHATH OMOJIOTUYECKYIO POJIh
HYKJIEMHOBBIX KHUCJIOT.

ITonp30BaTbCst HHCTPYKIMEN K
JIeKapCTBEHHBIM Ipernaparam

5. Xumus nosaumepos (4 4)

[Tonumepsl. CTeneHb
noymMepusanuu. Mosnomep.
CrpykTypHOE 3BEHO.
Tepmonnactuynsie
nosimMepsl. CTepeoperyiisipHbl
e nonumMepsl. [TommaTrien.
[TonunponuieH.
[TonuTerpadropaTuiieH.
TepmopeakTrBHbBIE
IIOJINMEPBIL.
denosopopmanbaeruHbe
cmouJel. [Tnactmaccel.
®denomnnacTel. AMHHOIUIACTEI.
ITenomnactel. [Ipupoasbit
Kayuyk. Pe3una. D60HHUT.
CuHTeTHYECKHE KaydyKH.
CuHTeTHYECKHE BOJIOKHA.
Kampos.

31. CuHTETHYECKHE TOJUMEPHI.
Konnencannonusie mogumepsl.
[lenomnactsl.

32. Ilpaxmuueckasn paboma 4
«Pacro3naBanue racTMacce u
BOJIOKOHY.

33. Opranuueckas XuMus,
YeloBeK U MPHUPO/a.

34. 'ToroBblil ypoK o Kypcy
xumun 10 knacca.
JdemoncTpamuu. O6pasiibl
IJIACTMACC, CHHTETUYECKHUX
Kay4yKOB U CHHTETUYECKUX
BOJIOKOH.

JlaGopaTopHBIi ONBIT.
CpoiicTBa KampoHa.

3anuchiBaTh YPaBHEHUS PEaKIMil
MOJIMMEpH3aIH. 3aniChIBaTh
ypaBHEHUS peaxiuit
MOJIMKOHAEHcaluu. Pacio3HaBarb
OpraHUYecKHe BEIIeCTBA, HCHOJIb3Ys
KayeCTBCHHbBIE PEAKIINH

11 kiaace

1. IToBTOpenue kypca xumuu 10
knacca (1 1)




1. Teoperudeckne ocHOBbI xumuu (19 4)

1.1. Baxxneiimue XuMu4ecKe MOHATUS U 3aKOHBI (4 1)

XUMUYECKUN BJIEMEHT.
ATOMHBIN HOMED.
Maccosoe uncio. Hyxkimasr.
Pagnonyknuasl. 130Tomns!.
3aKoH COXpaHEHHUsI MacChl
BEIIECTB. 3aKOH COXpaHEHUS
U TIPEBPAILIEHHS] SHEPTUU.
Jedekt macchl.
[Iepnoanyeckuil 3aK0H.
DnexTpoHHas KOHPUTypalusl.
I'paduueckas rnmexTpoHHAs
dopmyna. s-, p-, d-u f-
OneMeHTsl. JIaHTAaHOWIEI.
AkTtuHOUIBI. MICKYyCCTBEHHO
MOJIyYE€HHBIE JIEMEHTHI.
BanentHocts. Boopoassie
COEIMHEHUS

2. XUMUYECKUN JIEMEHT.
Hyxmuaet. M30Tombl. 3akoHbI
COXPAHEHHUS MacChl U SHEPTUU B
XUMUHU.

3. Ilepuoanyeckuii 3aKoH.
Pacnipenenenue 31€KTpOHOB B
aToOMax 3JIEMEHTOB MaJIbIX U
OOJIBIINX TTEPUOJIOB.

4. TlonoxeHue B MEPUOIUIECKON
CUCTEME BOJIOPO/Ia, JIJAHTAHOU/IOB,
aKTUHOWJIOB U MCKYCCTBEHHO
MTOJIyYE€HHBIX 3JIEMEHTOB.

5. BaneHTHOCTh U BaJICHTHBIE
BO3MOHOCTH aTOMOB

[lepeuncnars BaxHENIINE
XapaKTePUCTUKH XUMHUYECKOTO
aneMeHTa. OOBSACHATD PA3INUUE MEXKIY
HOHATUSAMH «XUMHYECKUI 2JIE€MEHTY,
CHYKIAIY, «U30Tom». [IpuMeHsTh
3aKOH COXpPaHEHMsI MAacChl BELLIECTB IpU
COCTaBJICHUH YPAaBHEHHH XUMUYECKUX
peakmuii. OnpenensiT MaKCUMaIbHO
BO3MO’KHOE YHCJIO AJIEKTPOHOB Ha
HHEPreTUYECKOM ypOBHE. 3alUChIBATh
rpaduyeckue 3eKTPOHHbIE GOPMYJIbI
S-, p- u d-amemMeHToB. XapakTepu3oBaTh
MOPSAJIOK 3aMOJTHEHUS SJIEKTPOHAMU
SHEPreTHYECKUX YPOBHEN U
noaypoBHel B aromax. OOBSCHATD, B
4yéM 3aKio4aercs GU3nUecKuil CMbICI
MOHSTHSI «BaJIEHTHOCTHY. OOBICHATD,
YeM OIPEESIOTCS BaJeHTHbIE
BO3MOYHOCTH aTOMOB Pa3HbIX
aneMeHToB. CocTaBiATh Tpaduyeckue
3NEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPBI, a TAKKE
XapaKTepu30BaTh U3MEHEHUS PalycoB
aTOMOB XMMHUYECKUX 3JIEMEHTOB I10
nepuojam u A-rpyrmmam
NEePUOTNYECKON TaOIUIIbI

1.2. Crpoenue Bemecta (3 1)

NonHas cBsa3b. KoBasieHTHAs
(TosisipHast ¥ HETIOJISIPHAS )
CBSI3b. DIJIEKTPOHHAS
dbopmyna.

Mertannndeckas CBSI3b.
BonoponHnas cBsi3b.
I'uOpunnzanust aTOMHBIX
op6uTtaneit. Kpucranmsr:
aTOMHBIE, MOJICKYJISIPHBIE,
HMOHHBIE, METAJUTHYECKHE.
DneMeHTapHas s4erKa.
[Tomumopdusm.
[Tonmumopdubie
MoAu(HUKAIIH. AJTOTPOMHSL.
Nzomepus. ['omonorus.
XUMUYECKUN CUHTE3

6. OcHOBHEIE BUBI
XUMHUUYECKOM cBsi3u. MoHHas u
KOBAJICHTHAS CBS3b.
Merannnueckas CBA3b.
BonoponHas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOEHUE
MOJIEKYJI.

8. CTpoeHune KpuCTasioB.
Kpucrannnueckue pemérku.
[Ipuunnbl MHOTOOOpa3Us
BelecTB. JAeMoHcTpanuu.
Mogenu HOHHBIX, AaTOMHBIX,
MOJIEKYJSPHBIX U
METaJUTMYECKUX
KPUCTAJUIMUECKUX PEIIETOK.
Mogenu MoneKys U30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHUS
MOHHOU U KOBAJICHTHOM CBSA3U H
0COOCHHOCTH (U3MYECKHX CBONCTB
MOHHBIX U KOBAJIEHTHBIX COCTUHEHHUIA.
CocTaBisTh 3IEKTPOHHBIE (HOPMYIIBI
MOJIEKYJI KOBAJIEHTHBIX COCAMHEHUIA.
OOBACHATL MeXaHU3M 00pa30BaHUs
BOJIOPOJTHOM U METAJUTMUECKOH CBsI3eH
Y 3aBHCHUMOCTb CBOMCTB BEIIIECTBA OT
BUJa XUMUYeCKoi cBA3U. OOBSICHATH
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OpPraHUYECKUX U HEOPTaHUIECKHUX
COCAVHEHUH C TIOMOIIBIO
MPEJICTaBICHUN O THOPUIN3AIIUI
opOuTtanei. OOBSACHATH 3aBUCUMOCTD
CBOMCTB BEI[ECTBA OT THIIA €TO
KPUCTAJUIMYECKOU PEHIETKH.
OOBACHATH MPUIMHBI MHOTO00pa3Us
BEIIECTB

1.3. Xumnueckue peaxiu (3 1)




OxucnurenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. Peakiuu
pa3IoKEHUs, COCUHEHMS,
3aMeIleHns1, 0OMeHa.
DK30TepMUYECKUE U
SH/I0TEPMHUUYECKUE PEAKIIUU.
OOpaTumble 1 HEOOpaTUMbIE
peakuuu. TennoBoii a3pdexT
peakuuu. 3akoH ['ecca.
TepMoxumuueckue
ypaBHeHus. Temiora
obpazoBanus. TemoTa
cropanusi. CKOpocCTb
XUMHYECKON PEaAKIUU.
AKTHBUPOBAHHBIN KOMILIEKC.
3aKoH JEHCTBYIOMMX Macc.
Kunernueckoe ypaBHeHUE
peakuuu. Karanuzartop.
WNuruburop. 'omoreHHsIit u
reTEPOreHHBIN KaTalus.
Karanntrnueckue peakuuu.
XUMHUYECKOE PaBHOBECHE.
[Tpunnun Jle Hlatense

9. Knaccudukaiiys XuMHIECKUX
peaKuui.

10. CxopoCcTh XMMUYECKUX
peakuuii. Karanus.

11. XuMnueckoe paBHOBECHE U
YCIIOBUS €r0 CMEILIECHUS.
JdemoncTpauuu. Pa3nuunbie
TUTIBI XUMHUYECKUX PEAKIINH,
BUJICOOTIBITHI TI0 OPTaHUYECKOU
XUMHH.

JlaGopaTopHBIii ONBIT.
N3yuenne BIUSHUS pa3IMUHbBIX
(hakTOpOB HAa CKOPOCTH
XUMHUYECKUX PEAKIIN

IlepeunciaATe NpU3HAKU, IO
KOTOPBIM  KJIacCU(UITHPYIOT
XUMHYECKUE PEAKIIUH.

OOBSACHATH CYIIHOCTh XUMUYECKON
peaxkiuu. CocTaBiATh ypaBHEHUS
XUMHUYECKUX PEaKLNM, OTHOCAIINXCS K
onpenenéaHomy Tuiry. OObICHATH
BJIMSIHUE KOHILIEHTpAIlUil peareHToB Ha
CKOPOCTh TOMOT'€HHBIX U F€TEPOT€HHBIX
peakuuii. OObSICHATH BIUSHUE
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUH, a TAKKE
3HaueHUE MPUMEHEHUS KaTalu3aTopoB
Y UHTUOUTOPOB HA MIPAKTHKE.
OOBICHATH BIMSIHUE U3MEHEHUS
KOHLEHTPALMU OJTHOTO U3
pearupymouux BelecTB, TeMIepaTypbl
U JIaBJICHUS HA CMEIEHNEe XUMUYECKOTO
paBHOBECHS

1.4. PactBopsi (5 1)

JlucriepcHbIE CUCTEMBI.
PacTtBOpBI.
I'pybomucniepcHbIE CHCTEMBI
(CycrieH3uu | 3MYJIbCHUH).
Komnouansie pacTBOpsI
(3011m). Aspo3osin. MoJisipHas
KOHIIEHTPALIHUS.
DJIEKTPOJIUTHI.
DNEeKTPOIUTHYECKAS
mucconuanus. CteneHb
mucconuanuu. Koncranta
nuccouuanuu. BomopoaHsrii
nokasaresb. Peakiumn
noHHOTO oOMeHa. ['uaponus
OpraHMYECKUX BEIIECTB.
I'mpponus conent

12. lucniepcHble CUCTEMBI.

13. CiocoObl  BBIpaKEHUS
KOHLIEHTpPALIUK PacTBOPOB.

14. Ilpakxmuueckas paboma 1
«[IpuroroBienue pacTBOPOB €
3aJJaHHOM MOJIIPHOM
KOHIIEHTpaLUei».

15. Dnexrponutuyeckas
nucconuanys. BogopoaHsiit
nokasarenb. Peakiinu HOHHOTO
oOmeHa.

16. I'mposin3 opraHMvecKux 1
HEOPraHMYECKUX COCAMHECHUN.
JlaGopaTopHbIe ONbITHI.
Omnpenenenre peakiuu cpeabl
YHUBEPCAIbHBIM UHAUKATOPOM.
I'maponus coient

XapakTepru30BaTh CBOMCTBA PA3TUYHBIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKa3bIBaTh
MPUYMHBI KOATYIISIIMY KOJUIOUOB U
3Ha4YeHHe 3TOro siBjeHus. Pemars
3aJ]a4ui Ha MPUTOTOBJICHUE PacTBOpa
OnpeaeIEHHON MOJISIPHOM
KOHIIEHTpaluu. [ 0TOBUTH pacTBOP
3aJaHHOM MOJISIPHOM KOHIIEHTpaIUH.
OOBACHATD, IOYEMY PACTBOPHI BEIIECTB
C MOHHOW U KOBAJICHTHOM MOJIAPHOM
CBA3BIO IPOBOMST ANEKTPUUECKHI TOK.
Onpenenars pH cpeapl ¢ momMoibro
YHHUBEPCATHHOTO UHIUKATOPA.
OOBACHATD € MO3UIUI TEOPUU
ANEKTPOIUTUYECKOH TUCCOLUAIINN
CYILLIHOCTh XMMUYECKUX PEAKIINH,
MPOTEKAIOLINX B BOAHOU Cpeie.
CocTaBisITh MOJHBIE U COKpPAIIEHHbBIE
MOHHBIE YPABHEHUS PEAKIIN,
XapaKTEPU3YIOLIUX OCHOBHbIE CBOMCTBA
BAKHEWIIINX KIAaCCOB HEOPraHUYECKUX
coearHeHU. OnpenensTh peakuuo
Cpebl pacTBOpa COJIM B BOJIE.
CocTaBiTh ypaBHEHUS peakuid
TUAPOIN3a OPraHUYECKUX U
HEOPraHUYeCKHUX BEUIECTB




1.5. DnekTpoxuMuyeckue peakuui (4 u)

["asibBaHUYECKUIN IIEMEHT.
Onekrpoasl. Anoa. Karo.
Axxymyiarop. TornuBHbIN
AJIEMEHT. DJIEKTPOXUMHSL.
Psn cranmapTHBIX
AJIEKTPOIHBIX TOTEHIIUAJIOB.
CrangapTHbI€ yCIOBUS.
CrangapTHBIM BOJOPOIHBIH
anektpoa. Kopposus
MeTaUI0B. XUMHUYECKas U
AIIEKTPOXUMUYECKAs
KOppPO3usl. DIEKTPOIIH3

17. XuMuueckue UCTOUHUKHU
TOKa. Ps craHgapTHBIX
JIEKTPOJAHBIX TOTEHIIUAJIOB.

18. Koppo3sust meramioB u eé
IpEyNPExXICHUE.

19. DnexTponus.

20. KonTpoabHas padora 1 no
teme «TeopeTrnueckue OCHOBBI
XUMHH

OOBACHATH MPUHIUT PaOOTHI
raJIbBAaHUYECKOT'O AJIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIAPTHBII
BOJIOPOJIHBIN 351eKTpoa. [Tonp30BaThCs
PAIOM CTaHIAPTHBIX IEKTPOIHBIX
NOoTeHUHaI0B. OTIMYaTh XUMUYECKYIO
KOPPO3HIO OT IEKTPOXUMHUYECKOM.
OOBICHATH NPUHIIUIIBI 3AITUTHI
METAUTAYECKUX U3 OT KOPPO3HH.
OOBACHATD, KAKHE MPOLIECCHI
MPOUCXOAT HAa KaTO/€ U aHOJIE PU
AIIEKTPOJIN3€ PACcIIaBOB U pacTBOPOB
coJieii. CocTaBisATh CyMMapHbI€
YpaBHEHUS PEAKIMI JIEKTPOJIN3a

2. Heoprannueckas xumus (11 u)

2.1. Metannsi (6 u)

JIErkne n TSHKENBIE MeTalIbI.
JlerxkomnaBkue u
TYroIJIaBKUE METAJLIBI.
Menas. Ilunk. Twutan.
Xpowm. XKenezo. Hukens.
IInatuna. CriaBel.
Jlerupyrouiue

no6aBku. YépHbIC U IBETHBIC
Metauibl. YyryH. Cransb.
JlerupoBaHHbIE CTAIH

21. OOmias XxapakTepucTuKa 1
CroCcOOBI TIOJTYYEHUSI METAILJIOB.
22. O030p METATUYECKUX
31eMeHTOB A- 1 b-rpymm.

23. Menp. [lunak. Tutan. Xpom.
Keme3o, HUKeIb, IJIaTHHA.

24. CninaBbl METAILIOB.

25. Okcuapl ¥ TUAPOKCHUTBI
METAaIOB.

26. [Ipaxmuueckas paboma 2
«Pemmenune >KcrepuMeHTaIbHbIX
3aJ1a4d 1Mo TeMe «MeTajbIy.
JemoncTpanuu. O6pasiibl
METAaJJIOB M UX COCIUHCHUH,
cmaBoB. B3auMonelicTeue
METAJJIOB C KHUCIOPOJIOM,
KHCIIOTaMH, BOJOM.
JlokazaTenbcTBO aM(pOTEPHOCTH
QTIOMUHUS M €T0 THIPOKCHU/IA.
B3aumoneiicTBre Menu U keie3a
C KHCJIOPOJIOM; B3aUMOICUCTBUE
MEJIH M jKeJie3a ¢ KHCI0TaMu
(cepnas, consHas). [lonyuenue
ruapokcuioB meau (1) u xpoma
(1), okcmma memu.
BzauMopelicTBue OKCHI0B U
TUAPOKCUIOB METAJIJIOB C
KucaoTamu. Jloka3aTeabcTBO
aM(pOTEpHOCTH COeTMHEHU N
xpoma (III).

XapakTepu3oBaTh 00IITHE CBOMCTBA
METaJUIOB M Pa3bICHITH X Ha OCHOBE
MIPEICTABJICHUI O CTPOCHUH aTOMOB
METaJLIOB, METAJINYECKOMN CBSI3H U
METaJUIMYECKON KPUCTAININYECKON
pemérke. MmmtoctpupoBath
pUMepaMu CIIOCOObI MOTYYESHUS
METAJJIOB. XapaKTEPU30BaTh
XMUMHUYECKHE CBOMCTBA MeTaJUIOB |A—
I|A rpynm u amoOMUHUS, COCTABIIATH
COOTBETCTBYIOIIME YPAaBHEHUS
peakuuii. OOBACHITH 0COOCHHOCTH
CTPOEHUS aTOMOB XUMUYECKUX
3JeMeHTOB b-rpynn nepuoauyeckoi
cuctemsl JI. 1. Mengeneena.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTEepU3YIOIINX CBOICTBAa MeIH,
[IMHKa, TUTaHa, XpOMa, Kele3a.
[Tpenckas3piBaTh CBOMCTBA CILIaBa, 3HAS
ero cocraB. OOBICHATD, KaKk
U3MEHSIOTCSI CBOMCTBA OKCHJIOB U
TUAPOKCUAOB METAILJIOB 10 MEPUOJIaM U
A-TpyInaM nepruoIu4ecKoi TabIuIbL.
OOBSACHATDH, KaK U3MEHSIOTCSI CBOICTBA
OKCHJIOB U THJIPOKCUJIOB XUMHUYECKOTO
AIIEMEHTA C MOBBIIICHUEM CTETICHU
OKHUCJICHHS €T0 aToMa. 3aMuCchIBaTh B
MOJIEKYJIIPHOM ¥ HOHHOM BHU/IE
YpaBHEHUS XUMHUECKUX PEaKIIH,
XapaKTEePU3YIOIINX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIJIOB, a TaKke
AKCIEPUMEHTATBHO JOKA3bIBATh
HAJIMYHUE dTUX CBOKCTB. Pacnio3HaBath




KaTUOHEI COJICH C IIOMOIIBIO
KA4E€CTBEHHBIX PEAKIIUI

2.1. Hemeramsl (5 4)

Hewmeramnsr. I[Ipoctsie
BEIIECTBA — HEMETAJLIBI.
VYranepon. Kpemnuii. A30T.
docdop. Kucnopon. Cepa.
®Top. Xnop. Cepnas
KHUCJIO0Ta. A30THast KUCJIOTA.
Bopopoaneie coenuHeHust
HEMETaJIJIOB

27. O630p HemeTamuioB. CBOlCTBA
Y IPUMEHEHNE BAKHEUIITUX
HEMETAaJIJIOB.

28. Ob1as xapakTepucTuKa
OKCHUJIOB HEMETAILJIOB U
KHCJIOPOJICOAEPKALUX KUCTIOT.
OxkucIuTenbHbIE CBOMCTBA
CEpHOM U a30THOM KHUCJIIOT.
Boaopoanbie coenHeHust
HEMETAJJIOB.

29. I'enetnyeckas CBs3b
HEOPraHUYECKHX U OPTraHUYECKUX
BEIIECTB.

30. Ilpakmuueckas paboma 3
«Pemienne 3kCepuMEHTaIbHBIX
3ana4 no teme «Hemeramasy.
31. KontpoabHas padota 2 1o
TeMe «Heoprannueckass XuMusi».
Jemoncrpanun. O0pasisl
HeMeTayu1oB. Moaenu
KPUCTAJIMYECKUX  PEIIETOK
anmasa u rpadura. [lomyuenue
aMMHaka U XJIOpOBOJI0POAa,
pacTBOpeHuEe HUX B BOJE,
JT0Ka3aTeNbCTBO KUCIOTHO-
OCHOBHBIX CBOICTB 3THX BEILECTB.
Coxuranue yriisi 1 cepbl B
KUCJIOpOJie,  OIpe/eieHHe
XMUMHYECKUX CBOICTB MPOIYKTOB
cropanus. Bzaumopeiicteue ¢
Mebl0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI,
KOHIIEHTPUPOBAHHOM U
pa30aBJIEHHON a30THOM KUCIOTHI

XapakTepru3oBarh 00I1e CBOKWCTBA
HEMETAJIJIOB U Pa3bsCHATh UX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUH
aToma. Ha3piBaTh 00s1acTi IpUMEHEHUs
BOKHEUIINX HEMETAIIOB.
XapakTepr30BaTh CBONCTBA BBICLINX
OKCHUJIOB HEMETAILJIOB U
KHCJIOPOICOAEP KAILIUX KUCIIOT,
COCTaBIIATh ypaBHEHUS
COOTBETCTBYIOIINX PEAKIIUN U
0OBSACHATH UX B CBETE IPECTABICHUN
00 OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX
peaKkuusax U MEKTPOIUTUYECKON
nucconanuu. COCTaBIIATh YpaBHEHUS
peaKkInii, XapaKTEpU3yIOLIUX
OKHCIIUTEIbHBIE CBOWCTBA CEPHOM U
A30THOM KHCIIOT. XapaKTepru30BaTh
WU3MEHEHUE CBOMCTB JIETYYMX
BOJIOPOJHBIX COEMHEHUI HEMETaIJIOB
o Tepuoay U A- rpynmnam
MEepUOINYECKON cucteMbl. [[oka3piBaTh
B3aMMOCBSI3b HCOPTaHUYECKUX U
OPraHNYEeCKUX COCTMHECHUH.
CocTaBiiaTh YpaBHEHUS XMMHYECKHAX
peaKuui, OTPAXKAIOUIUX B3aMMOCBA3b
HEOPraHUYECKNUX U OPTaHUYECKUX
BEIIECTB, 00BACHATH UX HA OCHOBE
TEOPUH DIIEKTPOJIUTHIECKON
JMCCOLIMALIMN U ITPECTaBICHUNH 00
OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax. IIpakrnueckn
pacrno3HaBaTh BEIIECTBA C IOMOIIBIO
KayeCTBEHHBIX pEaKLUi Ha AHHOHBI

3. Xumus u xu3b (3 49)

Xumuueckas
IIPOMBIILIJIEHHOCTD.
XuMHYecKkasi TEXHOJIOTHS.
Uépnas meTamuryprus.
JloMeHHas Meyb.
Arnomepannsa. KucnopoaHslii
KoHBeprep. besorxonHoe
IIPOU3BOJICTBO.
OKOJIOTUYECKH
MOHUTOPHHT. [IpenensHo
JOIYCTUMBbIE KOHIIEHTpAuu

32. Xumusi B IPOMBIILICHHOCTH.
[TpuHLIMIBI XUMUYECKOTO
IIPOU3BOJICTBA. XHUMHUKO-
TE€XHOJIOTMYECKUE TPHUHLIUIIBI
IIPOMBIIIJIEHHOTO NOJyYEHUS
meTainos. [Ipons3BoacTBo uyryHa
Y CTaJIN.

33. Xumus B ObITy. XuMHYecKas
IIPOMBIIIJIEHHOCTD U
OKpY’Karollas cpea.

34. HToroBblil ypok IO KypCy
xumun 11 knacca.
Jemoncrpanuu. O6pasist
CPEICTB OBITOBOW XMMHH,

OOBACHATH HayYHbIE IPUHIIUIIBI
IPOM3BOJCTBA Ha IPUMEpe
IPOM3BOJICTBA CEPHOI KHCIIOTHI.
[TepeuncnsaTh MPUHLIUIBI XUMHUECKOTO
IIPOM3BO/ICTBA, UCHOJIb3yEMbIE TPU
MOJIy4eHUH YyTyHa.

CocTaBnsTh ypaBHEHHS] XMMUYECKUX
peakuuii, MpOTEKAIOUINX PU
MOJIy4eHUH YyT'yHa U CTaJIH.
Cobmtonats npaBuiia 6€301acHOM
paboThl cO cpeacTBaMU OBITOBON
XUMUHU.

OOBACHATH MPUYUHBI XMMHUYECKOTO
3arpsi3HeHUs BO3/1yXa, BOJOEMOB U




MHCTPYKIIMHU 110 UX NPUMEHEHUIO | I10YB
COI'JTACOBAHO COI'JTACOBAHO
[TpoToxoi 3acenanus 3amectuTesb qupekTopa mo YP
METOUYECKOr0 00BEINHEHUS ITpouenko M.E.
YUUTENEH €CTEeCTBO3HAHUS moAMHCh ®10.

COHI Ne 7
oT 25 aBrycta 2023 roga Ne 1
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