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HosicuuTeIbHAA 3aNIMCKA
PaGouas mporpamma coctaBieHa Ha OCHOBE

e denepanbHOrO0 roCyapcTBEHHOTO OOPa30BATENIBLHOIO CTaHAApTa CPEIHEro oOIIero oOpa3oBaHUs
(yTB. mpuka3zoM MunucrepctBa oopazoBanus U Hayku P® ot 17 mas 2012 r. N 413(pexn. ot 29.06.2017) ¢
u3Menenrem ot 31.12.2015 Ne 1578);

o Jlopsaka opraHu3alMl U OCYUIECTBIICHHS OOpa30BaTeNbHON JAESATEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM TIPOTpaMMaM  HAYaJIbHOTO OOIIEr0o, OCHOBHOTO OOIIET0 M CPEeIHEro OO0IIero
oOpa3zoBaHUsl, YTBEp)KIEHHOTO TIpukazoM MwuHoOpHayku Poccum ot 30.08.2013 Ne 1015 (pem. ot
17.07.2015);

e IIpumepnoii OcnoBHoit O6pa3zoBarensHOl [Iporpammel Cpeanero O6mero O6pa3oBanus (IIPOTOKOI

ot 28 uroHs 2016 . Ne 2/16-3)

e Xwumus. PabGoume mnporpammel. Ilpeamernas nuaus yuebuukoB O. C. TlabGpuensma, U. T.
OctpoymoBa, C. A. CmankoBa. 10—I11 xmaccel. ba3oBblii ypoBeHb : y4eb. mocoOue s
obmeoOpaszoBar. opranmzanuii / O. C. I'adbpuensa, U. I'. Octpoymos, C. A. CnankoB — M. :
[Ipoceemenue, 2019
YMK :

e Xwumus. 10 iacc: yue0. amst odmeodpasosar. opranusaiuii / O. C. 'abpuensa, U. I. Octpoymos, C.
A. CnankoB. Xumus. 10 knacc. ba3oBbiit ypoenb. YueOnuk. — M.: IIpocsemenue, 2019

e Xwumus. 11 kiacc: yue6. s obieodpasosar. opranusanwii / O. C. T'abpuensu, U. I. Octpoymos, C.
A. CnankoB. Xumus. 10 knacc. ba3oblit ypoBenb. YueOHuk. — M.: IIpocsemenue, 2019
YpoBeHb 0cBOEHUS — 0a30BBIN.

Copepxanne Kypca peasim3yercs u3 pacuéra 2 4 B Heenmo B TedeHun 10 kiacca, utoro 70 gacos.

I[lnanupyemblie TMYHOCTHBIE, MeTANPeIMeTHbIE U NMPeIMeTHbIE Pe3yJbTaThl 0CBOEHHS Kypca
OOyueHue XUMHUH B CpeAHEH 1IKoie Ha 6a30BOM YPOBHE IO JAaHHOMY KYPCY CITIOCOOCTBYET JOCTHUKCHHUIO

O0yYaIOLIMMHUCS CIICAYIOIINX JIUYHOCHHBIX Pe3YIbNaAnoE.

1) 4yyBCcTBa TOPIOCTH 3a POCCHHCKYI0O XHUMHUYECKYH) HAayKy M OCO3HAHHE POCCHICKON TpakIaHCKOM
UJEHTUYHOCTU — 8 YEeHHOCMHO-0PUeHMAayuoHHOU cepe,

2) oco3HaBaThb HEOOXOMMMOCTh CBOCH ITO3HABATEIBHOW JAEATEIBHOCTH W YMEHHE YIPaBIATH €Io,
TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHUIO Ha MPOTSHKEHUM BCEH KW3HH; MMOHUMAHUE BaXKHOCTHU
HEMpephIBHOTO 00pa3oBaHMsl Kak (hakTopy YCHEmHOW TpodecCHOHANIBHON U OOIIeCTBEHHOMN
NEATENbHOCTH;, — 6 NO3HA8amenbHOoU (KOTHUTUBHOM, MHTEIUICKTYAIbHON) chepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JajbHEHIel o00pa30BaTeNbHON TPACKTOPUH WIH  Cheph
po¢eCCUOHATBHON NEITEILHOCTH — 8 MPY00sol chepe;

4) HempusATHE BPEAHBIX MPHUBBIUCK (KYpPEHHUS, YIOTPEOICHHUS aIKOTOJIsi ¥ HAPKOTUKOB) Ha OCHOBE 3HAHUM O
TOKCUYECKOM M HApKOTUYECKOM JIEHCTBUU BELIECTB — & cghepe 300posbechbepedicenus u 0e30nacHo2o
obpasza JcusHu,

Memanpeomemuvimu pe3ynivmamamu OCBOCHUS BBITYCKHUKAMH CpPEOHEM IIKOJIbI Kypca XHMHH

SIBIISIFOTCSAL:

1) wucnonv3zo6anue OCHOBHBIX METOIOB TIO3HAHMs (ONMpPEICICHUE HWCTOYHHKOB Y4YeOHONH W HaydyHOMH
uHpopMaIuy, TMONy4YeHHe OJTOH HHpopManuu, e€ aHaldu3, M YMO3AKIIUEHHS Ha €ro OCHOBE,
M3TOTOBJICHUE U MPE3eHTAIUS HH()OPMAITMOHHOTO MPOIYKTA; MIPOBEICHUE IKCIICPUMEHTA, B TOM YUCIIE U
B TIPOIIECCEe MCCIEA0BATEIbCKOM ESATENBHOCTH, MOJICTTHPOBAHIE U3YUYaeMbIX 0OBEKTOB, HAOMOACHNE 32
HUMH, UX U3MepeHue, GUKcanus pe3yIbTaToB) U MX npumeHeHue ISl TOHUMAHUS Pa3IndHBIX CTOPOH
OKpY>Karollel 1eUCTBUTEIbHOCTH;

2) enadenue OCHOBHBIMHM WHTEJUICKTYaJIbHBIMH —oOlepanusMd (aHaau3 W CHHTE3, CpaBHEHHE W
cUcTeMaTu3alus, o0000IIeHHe W KOHKpeTH3alus, Kiaccu(uKamus M TOUCK AaHaJOrOB, BBISBICHUE
IPUYHUHHO-CJIEICTBEHHBIX CBS3CH, (DOPMYITHPOBKA TUIIOTE3, MX MPOBEPKa U (HOPMYIHPOBKA BBIBOJIOB);

3) nosuanue 0OBEKTOB OKPYXAKOIIETO MHpa B IJIAHE BOCXOXKICHHS OT aOCTPAKTHOTO K KOHKPETHOMY (OT
00IIIeT0 Yepe3 YaCTHOE K SAUHUYHOMY);

4) cnocobHocmb BBIIBUTATH U U HAXOAUTH CPEJICTBA, HEOOXOMUMBIE JUISl UX TIOCTUKCHUS,

5) ymenue GoOpMynHMpOBaTH IETU W ONPEACTATh 3aJa4d B CBOCH MO3HABATEIbHOW JESITENbHOCTH,
OMPENENATh CPENICTBA ISl TOCTUXKEHUS LIeJIed U pelleHus 3a/1ad;



6) onpedensmv pa3zHOOOpa3sHbIC HMCTOYHMKH IIONyYEHHS HEOOXOAMMON XHMHYECKOW HH(OpMaIUH,
YCTaHOBJIEHHE COOTBETCTBUS COAEP)KaHUS M (HOPMBI TPEACTABICHUS HH(POPMAIIMOHHOTO TMPOAYKTA
ayIMTOpUH;

7) ymeHue TPONYKTUBHO OOLIaThCS W B3aHMMOJCKCTBOBATh B IPOIECCE COBMECTHOW JICSATEIBHOCTH,
YUUTBHIBATH MO3UIUHU JAPYTUX YUACTHUKOB JEATEIBHOCTH, 3 ()EeKTUBHO pa3peniarb KOH(PIUKTHI,

8) ecomoenocmb K  KOMMyHHKAauuu (TPEICTaBIATh  PE3yJbTarbl  COOCTBEHHOW  IMO3HABATEIbHOU
NesITeNIbHOCTH, CIBIIIAT U CIIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIUIO);

9) ymenue UCNOIB30BATh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — MKT)
B PELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 3a/1ad ¢ cOOMIoIeHuEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TMTHUEHBI, PEeCYypcoCcOepEKeHHs, MPABOBBIX M 3TUYECKHX HOPM,
HOpM MH(POPMAIIMOHHOM 6€301aCHOCTH;

10) gradenue S3bIKOBBIMU CPEICTBAMH, B TOM YHCJIC U SI3BIKOM XHMHUU — yYMEHHE SICHO, JIOTUYHO U TOYHO
M3JIaraTb CBOKO TOYKY 3pPEHHUsI, HCIIOJIb30BaTh aJCKBATHBIC S3BIKOBBIE CPEACTBA, B TOM 4YHUCIE U
CHMBOJIbHBIE (XUMHUYECKHE 3HAKH, (POPMYIIBI U ypaBHEHHUS).

IIpeaMeTHble MJIAHHpYeMBbIe pe3yJIbTAaThl H3YyUYeHHUs Y4eOHOro npeaMera «XuMHUsD> HA YPOBHe
cpeaHero oduero oopa3oBaHust

Buvinycknuk na 6azoeom yposne nayuumcs.

— NOHUMAaMb XUMUYECKYIO0 KAPTUHY MUPA KaK COCTAaBHYIO 4aCTh L[EJIOCTHOW HayYHOW KapTUHbBI MUPA,;

— packpuvleams Ppoilb XUMHHM U XUMHUUYECKOTO MPOU3BOACTBA KaK MPOU3BOAUTEIBHON CUJIbI COBPEMEHHOTO

o01I1eCTBa;

— ¢hopmynuposams 3HAYCHUE XUMHH U €€ TOCTH)KEHUN B TIOBCETHEBHOM KU3HU YEIIOBEKa;

— YCMaHasenueams B3aUMOCBSI3U MEXly XUMUEH U IPYTUMH €CTECTBEHHBIMHU HayKaMH;

— ¢hopmynuposams OCHOBHBIE MOJIOXKEHUSI TEOPHH XUMHYECKOTO CTPOCHUS OpPTraHMYECKUX COCTUHEHU A.

M. ByTtnepoBa 1 WILTIOCTPUPOBATh UX MPUMEPAMHU U3 OPraHUYECKON U HEOPraHMYECKON XUMUU;

— apeymeHmupoéamsv YHUBEPCAIbHBIM XapaKTep XUMHUYECKUX IOHATHH, 3aKOHOB M TEOpUH s

OpraHUYeCKOW U HEOPTAaHUYECKON XUMUU;

— ¢opmynuposams llepuonnyeckuit 3akon J{. V1. MenneneeBa u 3aKOHOMEPHOCTH W3MEHEHUHN B CTPOCHUU

U CBOMCTBaX XMMHMUYECKHMX 3JIEMEHTOB U 00pa30BaHHBIX MU BEIleCTB Ha ocHOBE [leproanueckoil cuctemsl

Kak rpaduueckoro otoopaxenus [leproanueckoro 3aKoHa;

— Xapaxmepuzoéams S- U P-3JIEMEHTHI, a TaK)Ke JKeJIe30 1o uX nojoxeHuto B [lepuonnueckoii cucreme /.

H. Menneneena;

— Knaccuguyuposams XUMHUYECKHE CBA3M U KPUCTAIIMYECKHE PEIIETKH, OOBSCHITh MEXaHHU3Mbl HX

00pa30BaHUs U TIOKA3bIBATh SAMHYIO MIPUPOIY XUMUYECKUX CBsi3el (KOBaJEeHTHOW, HOHHOM, METaJTMYe CKOH,

BOJIOPOJTHOM);

— 00bsACHAMb TPUINHBI MHOTO00pa3us BEIIECTB, UCIIONIb3YS SBICHUS H30MEPUH, TOMOJIOTUH, JJIOTPOIIHH;

— kaaccuguyuposams XUMUYECKUE PEAKIMU B HEOPTaHWYECKONW U OPraHWYECKONW XUMHH MO Pa3IuYHbIM

OCHOBAHHUSAM U yCmaHaeiueams cuelii(pruKy TUIIOB peakifii OT o0I1ero uepe3 0COOEHHOE K €JMHUYHOMY;

— Xapakmepu3zo6ams TUAPOIN3 KakK crielnGUIHbIH 0OMEHHBIN MPOLIECC U PaACKpbléams €ro poib B KUBOU U

HEXUBOU IIPUPOJE;

— Xapakmepu3o6amy SIEKTPOIU3 KaK CIEHU(PUUHBIM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLecc U

OIIPENEIATH €T0 NPAKTUYECKOE 3HAUEHUE;

— Xapakmepu306ams KOPPO3UI0 METAIJIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLIECC U npednazanb

CrOCOOBI 3alUTHI OT HeE,

— Kaaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BEIlECTBA;

— Xxapaxkmepuzoéams OOIIME XMMHUYECKHE CBOMCTBA BAXKHEMIIMX KJIACCOB HEOPTaHMYECKUX U

OpPraHMYECKUX COEAMHEHHH B IJIaHE OT OOIIEro 4epe3 0COOEHHOCTh K €IUHUYHOMY;

— UCNONb3086amb 3HAKOBYIO CHCTEMY XHMHYECKOTO S3bIKa JUIS OTOOpakeHHsl cocTaBa (XUMHUYECKUE

(dbopMyIbl) U CBOMCTB (XUMUYECKUE YPAaBHEHHS) BEILIECTB;

— UCNONb306amb TIPABUIIA U HOPMBI MEXTYHAPOIHOM HOMEHKJIATYphI JJIsl Ha3BaHU BEIIeCTB MO (hopMynaMm

1, HA00OPOT, JJIsi COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COETUHEHHH 110 MX HAa3BaHUSAM;

— 3Hamb TPUBUAIbHBIC Ha3BaHUs BAXXHEHIINX B OBITOBOM OTHOIIEHWU HEOPTAHUYECKUX M OPTaHUYECKUX

BELIECTB;

— Xapaxmepuzoéamb CBOICTBa, TMOJIY4YEHHE U TMPUMEHEHHE BaXXHEMIIMX MpeICcTaBUTENIeN KIacCcoB

OpPraHUYeCKHUX COEJMHEHUH (AJIKaHOB, AJIKEHOB, AJIKWHOB, AJIKAJHEHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB,



CIUPTOB, ()CHOJIOB, AJIBIAETHIOB, MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOXHBIX 3(QHUpPOB U
KHUPOB, YITIEBOJOB, aMUHOB, aMUHOKHUCJIOT);

—- YCmManasnueams 3aBUCHUMOCTh SKOHOMMKHM CTpaHbl OT JOOBIYM, TPAHCIOPTHPOBKU U IEepepadOTKH
YIJIEBOZOPOIHOTO CBHIPhsI (HEPTH U MPUPOTHOTO Ta3a);

— DJKCIEPUMEHTAIbHO noo0meepicoams COCTaB M CBOMCTBA BAXKHEMIIMX MpeACTaBUTENCH M3yueHHbBIX
KJIACCOB HEOPTraHMYECKUX M OPTaHUYECKHUX BEIIECTB C COOJIOIEHUEM IMPaBHJI TEXHUKU OE30MaCHOCTH IS
palboThl ¢ XUMUYECKUMU BEIIECTBAMHU U JIAOOPATOPHBIM 000pYA0BaHUEM;

— Xapaxkmepu306ams CKOPOCTh XUMHUECKON PEaKLUU U € 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB;

— Xapaxkmepu306ams XAMUYECKOE PAaBHOBECHE U €T0 CMELIEHHUE B 3aBUCUMOCTH OT Pa3JINYHbIX (PaKTOPOB;
— npou3gooums Pacu€Thl MO XUMUYECKHM (GOpMyJaM M YpPaBHEHHSM HA OCHOBE KOJHMUYECTBEHHBIX
OTHOILECHUIN MEXy Y4aCTHUKAMH XMMHUYECKHX PEaKLUH;

— cobnodame TPpaBUIIa SKOJIOTHUECKON 0e30MacHOCTH BO B3aMMOOTHOIICHHSIX C OKpPYJKalOIIeH cperoi mpu
o0pallleHnu ¢ XUMUYECKUMHU BELIeCTBaMU, MaTepralaMHi U IIPOLIECCaMHU.

BuinycknHuk na 6a3060m ypoene noayuun 603MOHCHOCHb HAYUUMbCA:

— UCNONB306aMb METOJbl HAyUYHOTO MO3HAHUS IPU BBINOJIHEHUH NPOEKTOB U y4eOHO-UCCIIEI0BATEIbCKUX
3aJla4 XUMHUYCCKON TeMaTHKU;

— NpocHO3upOo6amsb CTPOCHHE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX M OPraHMYeCKUX BEILECTB Ha
OCHOBE AHAJIOTHH;

— NpocHO3Uuposams TEUCHHE XUMUYECKUX IPOLECCOB B 3aBUCUMOCTH OT YCIIOBUM HX IPOTEKaHWS U
npeJuiararb crocoObl yIpaBieHUsl ’TUMHU IIPOLIECCaMU;

— ycmanaénuéams B3aUMOCBSI3U XMMUHU C NPEIMETaMU T'YMaHMTApHOIO IMKJA (S3bIKOM, JIMTEpaTypou,
MHUPOBOH XY/10’KECTBEHHOM KYJIBTYPOi);

— packpuvléams poib XUMHUECKUX 3HaHUH B Oyayliel NpakTUYeCcKOH JesiTeIbHOCTH;

— packpuvleamb PONb XUMHUYECKHX 3HAHWA B (OPMHPOBAHWU HHAMBHIYaJTHHONH 00pa3oBaTebHON
TPacKTOpUH;

— NpocHO3Upo6amsb CIOCOOHOCTh HEOPraHMYECKUX U OPraHMYECKUX BELIECTB IPOSBISATH OKHCIUTEIIbHbBIE
W/WIIN BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yroIluX UX;

— apaymenmuposamv €IAHCTBO MHpA BEIIECTB YCTAHOBICHHEM TI'€HETUYECKOM CBSI3H MEXAY
HEOPraHUYECKUMH U OPraHMYECKUMHU BELIECTBAMU;

— 81a0emb XMMUYECKHUM SI3bIKOM JUIsl 00OTallleHts CII0BapHOIO 3araca U pa3BUTHS Pevy;

— Xapakmepu306ams CTaHOBJIICHWE HAay4HON TEOpUH Ha mpuMepe OTKpbITUA Ilepronnueckoro 3akoHa u
TEOPUH XUMHUYECKOTO CTPOCHHS OPraHUYECKUX BEIIECTB;

— KPUTHYECKU OMHOCUMbCA K TICEBJOHAYYHOM XUMHUYECKOHM HWH(POpMAIMM, IMOJyyaeMoil M3 pa3HBIX
HCTOYHHKOB;

— nouumams TII00ATbHBIE MPOOJIEMBI, CTOSIIUE Mepe]l YeTOBEUeCTBOM (IKOJIOTUYECKHE, SHEPreTHUECKHUE,
CBIPBEBBIE), U npediazams MyTH UX PELICHHs, B TOM YHCIIE U C TOMOIIbI0 XUMHUHU.

Conepxanue Kypcea.
1 yacTe. Oprannyeckas xumusi. ba3oBblii ypoBeHb

Teopusi ctpoenusi oprannyeckux coennnenuii A. M. byriepona. I[lpenver opranuyeckoil XumMuu, 44.
Opeanuueckue 6ewjecmsa: NpupooHvle, UCKYcCmEeHHvle u cuHmemuyeckue. OcobeHnocmu cocmasa u
cmpoeHus opeanudeckux eeujecms. Bumanuzm u e2o kpax. Ilonamue 06 yeneeooopooax.

OcHOBHBIE MOJIOKEHHSI TEOPHMH XMMH4YeCcKoro crpoenusi ByriepoBa. Banentnocts. CTpykTypHbIE
bopmynbl — TOJHBIE M cokpaméHHble. [IpocThie (oquHapHbIe) U KpaTHble (ABOWHBIE U TPOWHBIE) CBS3U.
N3omepsl u nu3omepusi. B3auMHoe BiausiHue aTOMOB B MOJIEKYIIE.

Jemoncmpayuu ¢ npumenenuem odopynoBanusi IlenTpa «Touka pocra». Hekoroprie oOmue
XMMHYECKHE CBOICTBA OpraHMYECKHX BEIIECTB: HMX TOpEHHWE, IUIaBIeHHEe U oOymiMBaHue. Momenu
(mapocrepkHeBblE U OOBEMHBIE) MOJIEKYJI OpPraHMYECKUX COETUHEHMI pa3HbIX KiaccoB. OmperneneHue
AJIEMEHTHOTO COCTaBa OPraHUYECKUX COCIUHEHUN.

Jlabopamopnvie onvimer ¢ npumeHenueM odOopynroBanusi IlenTtpa «Touka pocra». M3rorosnenue
MOJEJIEl OPraHMYEeCKUX COCTUHEHUN.

Yr1eBo10pObl M MX NPUPOAHbIE NCTOYHUKHU, 119




IIpenenbublie yriieBogopoabl. Ajakanbl. OmpeneneHue. [OMOTOTHMUECKHUN psii aJKaHOB W €ro 0OIIast
dopmyna. CTpykTypHas uzomepus yriepomHou nenu. Pamukansl. HomeHkiaTypa ankaHoB. XUMUYECKHE
CBOIMCTBa aJKaHOB: TOPEHME, PEaKIMHM 3aMelleHUs (TajJoreHHpPOBAHME), pPEaKLUs pPa3lIoKEeHUsS MeTaHa,
peakuus AeTUIPUPOBAHMS OTAHA.

HenpeneabHbie yriieBoaopoabl. AJikeHbl. OTwieH. [oMonoruueckuil psna ankeHoB. HomeHkmnarypa.
CrpykrypHass u3oMepus. [IpoMblllUIEeHHOE MOJIy4EHHE AQJIKEHOB: KPEKUMHI M JIETMIPUPOBAHUE AJIKAHOB.
Peakuust nerujgparanpu  3TaHONa, Kak JIaOOpaTropHbIM crmoco0 MOMydeHus ATHUJICHA. Peaknun
IIPUCOCIMHEHM: THUApaTalus, THIPOrajJOreHUPOBAHME, TaJOreHUpOBaHue, Mnonumepusanuu. lIpaBuio
MapkoBHukoBa. OkucieHue ankeHoB. KauecTBeHHbIE peaKkIiMi Ha HEMPEAEIbHbIE YITIEBOIOPOABI.
Auaxkanuennbl. Kayuykun. Homenknarypa. Conpsbk€HHble naueHbl. byraauen-1,3, wnsomnpen. Peaxmus
JlebeneBa. Peakuuu npucoenunenus ankaaueHoB. Kayuyku: HatypaiabHbli, cHHTeTUYeCKUE (OyTaIueHOBbIH,
M30MPEHOBHIN). Bynkanuzamus kaydyka. Pesuna. D00HUT.

Aaxunpl. O0mas xapakTepucTHka romojorudyeckoro psaa. CrocoObl 00pa3oBaHUS HAa3BaHUI aJIKWHOB.
XUMHYECKHE CBOMCTBA AalLETUIICHA: TOPEHHME, pPEaKUMM IPUCOCIAMHEHMS: THIPOrajJoreHUPOBAHMUE,
rajioreHupoBanue, rujparanus (peakuus Kydeposa), — ero nonydenue u npuMeHeHne. BUHUIXJI0pUI u ero
MIOJIMMEPU3ALUs B ITIOJIMXJIOPBUHUIL.

Apenbl. beH3011, Kak npeAcTaBUTENb APOMATUYECKUX YIIIEBOAOPOAOB. CTpOEHHE ero MOJIEKYJbl U CBOICTBA
¢u3nveckne U XMMUYECKHE CBOMCTBA: TOPEHHE, PEaKIMH 3aMEIIEeHUs] — TaJOreHUPOBAHNUE, HUTPOBAHHUE.
[Tomyuenue u npumeHeHue OeH30IA.

IIpuponnsblii 1 monyTHbIi rassl. Cocras nmpupoaHoOro rasza. Ero Haxoxnenue B npupoze. Ilpenmymecrsa
MIPUPOTHOTO Ta3a KakK TOIUTMBA. XUMHUYecKas epepaboTka MPUPOTHOTO ra3a: KoHBepceus, nupoian3. Cunres-
ra3 ¥ ero puMeHeHHUE.

[TonmyTtHbie ra3el, ux coctaB. llepepaboTka momyTHOro rasza Ha (Gpakiuu: CyXoW ras, mpomnaH-OyTaHOBas
CMECh, ra30BLIH OCH3HUH.

He¢1b 1 cnnocodnl eé nepepadorku. CocraB HePTH U e€ mepepadoTKa: MeperoHKa, KPEeKUHT, PUPOPMUHT.
Hedrenponykrer 1 ux momyuyenue. [loHstne o0 OKTaHOBOM dHCIle. XUMHUYECKHE CHOCOOBI MOBBIIICHUS
KadyecTBa OCH3MHA.

Kamennblii yroab u ero mepepadorka. KokcoBaHue kaMEHHOro yIisi M €ro MpOJIYKThbl: KOKCOBBIM TIas,
aMMHa4yHas BoAa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ["'a3udukanus KaMeHHOTO yTIIs.

Jemoncmpayuu ¢ npumenenuem obopyroBanus LlenTpa «Touka pocra». TopeHue mNpeAeibHBIX U
HENpPEJENbHBIX YITIEBOAOPOAOB: METaHa, 3TaHa, aleTWieHa. KauecTBEHHblE peaklUMM Ha HEMpEACIbHBIC
YIJIEBOIOPO/IbL: OOECIIBEUMBAHUE STUIIEHOM U alleTUJICHOM pacTBOPOB IE€pMaHraHara Kajausi U OpOMHOMN
BoJbl. OTHOLIEHHE OeH30/la K 3TUM OKuchauTensMm. Jleruaparanus 3taHoia. ['uaponus kapOuja KaiabLus.
Komnexkunn «Hedts u HEDTENpOoayKTh», «KaMeHHBIH Yroiab U MPOIYKTHI €ro mepepadoTkmy», «Kayuykmy.
Kapra none3nsix uckonaemsix PO.

Jlabopamopnuvie onvimur ¢ npumeHenneM ooGopyroBanusi Llentpa «Touka pocra». OOHapyxeHHE
IIPOAYKTOB ropeHus cBeun. MccnenoBanue cBONCTB KayqyKOB.

Kuciaopoa- u a3orcoep:kaiiye oprannyeckme coeimHenus, 144

Opnoaromubie cnupthbl. Onpenenenue. OyHKIMOHAIBHAA TMAPOKCWIBbHASA rpynna. ['oMonorndeckuil psaa
MpeJIeNbHBIX OJHOATOMHBIX CIUPTOB. M30Mepus nonoxeHus: GyHKIMOHAIBHON rpynnbl. BonopoaHas cBs3b.
XuUMHUYECKHe CBOWCTBA CHUPTOB. AubleruiHas rpymnmna. Peakuus stepudukanuu, CIOXHbIE 3QUPHL
[Tpumenenne cnuproB. JleiicTBHE METUIIOBOTO U ATUJIOBOTO CIIUPTOB HA OPTaHU3M YEJIOBEKa.
MHoroaroMHbie CHHPTBI. OTWICHIIUKOIb, KAaK IPEACTaBUTENb JBYXaTOMHBIX W DIMLEPUH, Kak
MIpeJICTaBUTENb TPEXaTOMHBIX CIHUpPTOB. KauecTBeHHas peaklids Ha MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
nojy4yeHue u npuMmenenue. [lonstue o0 antudpusax.

®enos. CrpoeHue, MojyuyeHue, CBOMCTBA M NpuMeHeHue ¢eHona. KayecTBeHHBbIE peakiuu Ha (PEHOI.
B3aumMHoe BiMsiHEE aTOMOB B MOJIEKYJe (heHOoa.

AJubpaeruabl U KeToHbl. DopManbIerua W aneTanbAeru]l, Kak MPEACTAaBUTEIN albJAECTHIIOB, COCTaB HUX
Monekyn. DyHkuoHanbHas KapOoHWIbHas rpymnmna. KadecTBeHHblE peakiuu Ha anbaeruabl. CBOMCTBA,
MoJlyueHWe U TNpuMeHeHue ¢QopManbaeruia M aneTanblaeruaa. Peakuuu MOJMKOHJIEGHCAIUU  JUIS
dopmanbaeruna. [lonsTue o keTOHAX Ha MPUMEpPE AllETOHA.

KapG6oHnoBblie KHCI0THI. [OMONTOTHYECKU# Pl IPENEbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. JKupHbIe
KapOOHOBBIE KHCIOTHl. XHMHUYECKHE CBOMCTBAa KapOOHOBBIX KHUCIOT. llomydyeHne u mNpuUMEHEHHE
MYPaBbUHOHN U YKCYCHOM KUCJIOT.




Caoxunble 3¢upbl. Kupbl. Peaknus stepudukanun. Ciaoxubie 3¢upbl. Kupbl, ©X COCTaB W THUIAPOIU3
(kucnoTHBIN U menouHoi ). Meuta. ['unpupoBanue KUpoBs.

YraeBonbl. YrieBomasl. MoHocaxapuael. [nmroko3a kak ampaerugocmupT. CopOut. MojouHOKHCTIOE H
cnuproBoe Opokenue. Porocuntes. ucaxapuasl. Caxaposa. [lonncaxapuasl: Kpaxmal, LEUIION03a.
AMMHBI. AMUHOTpyIIa. AMUHBI NpeeabHble U apoMaTtuueckue. AHwIMH. [lomyyenue amuHoB. Peakius
3uHMHA. XMMUYECKUE CBOWCTBA U IPUMEHEHUE AMUHOB.

AMHMHOKHMCJIOTbI. AMUHOKHUCIIOTBI, COCTaB MX MOJEKY1 U CBONCTBA, KaKk aM(OTEPHBIX OPraHUYECKUX
coeAMHEeHM. [MuUMH, Kak TMpPeICTaBUTENb aMUHOKUCIOT. [lonydyeHue MOMUNETHAOB peakluen
noyIMKoHeHcauuu. [lonsiTue 0 menTUaHON CBA3H.

Beaku. CtpoeHue Monekysn OENIKOB: TEpBHYHAs, BTOPUYHAs W TPETUYHAs CTPYKTyphl. KadecTBeHHBIC
peakuuu Ha OelKu, UX TUIPONIN3, IeHATypalus U Ouosoruyeckue QyHKIIH.

Jlemoncmpayuu ¢ npumeHenneM odOopynoBanusi LlenTtpa «Touka pocra». [lonyyeHue anbaerugoB
OKHCJeHuEeM cnuproB. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE CIUPTHI. 3aBUCHMOCTb PAaCTBOPUMOCTH
deHona B BoJAE OT Temmeparypel. BiammoneiictBue ¢ OpomHO#N Bomodt u xmopuaom keneza(lll), xak
KaueCTBEHHbIE peakInu Ha (QeHoin. Peakiuu cepeOpsHOrO 3epkaja M CO CBEXKEMOIYYEHHBIM T'MAPOKCHIOM
menu(ll) mpu HarpeBaHuu, Kak KaueCTBEHHbIE peakUWu Ha anpaeruabl. OOpas3ibl MypaBbHHOM, YKCYCHOH,
MaJbMUTUHOBOM U CTE€APUHOBOW KHUCIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETHAHBIE CBOMCTBA U CBOICTBA
MHOTOATOMHBIX CIIMPTOB INMIOKO3bI B peakiuu ¢ ruapokcuaom meau(ll). Unentudukanus kpaxmaia.
KauecTBeHHbIe peakiiny Ha OETIKU.

Jlabopamopnvie onvimel ¢ npuMmenenneM ooopynoBanus Llentpa «Touka pocra». CpaBHEHHE CKOPOCTH
WCIIapeHus BOAbI U 3TaHoJa. PacTBOPUMOCTD IMIMLIEpUHA B BOJIe. XUMHUUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI.
Omnpenenenne HEMPENETbHOCTH PACTUTEIBHOTO Maciia. MaeHTudukanms kpaxmana B HEKOTOPBIX IPOIYKTax
nutanus. M3roroBneHne KpaxMalbHOrO KieWcrepa. M3roroBieHue Monenaeil MOJIEKYd aMHHOB.
N3rorosiieHne Moenu MOJIEKYIbl INHUIIKHA.

Ilpakmuueckaa paooma 1 ¢ npumenennem odopynoBanusi LlenTtpa «Touka pocra». Unentudukanus
OPraHNYeCKUX COCTMHECHUMU.

Oprannyeckasi XuMus ¥ 0011eCTBO, 64

Buorexnonorus. [lepuonsr e€ pa3zsurus. Tpu HampaBiieHUs OMOTEXHOJIOTHH: TeHHAs (WM TeHETHYeCKas)
WHXXCHEpUs; KIETOYHas WH)KEHepHs; Ouojoruueckas HHKeHepus. [eHeTudyecku MoAu(pULIUPOBAHHBIC
opranusmel (I'MO) u tpancrennas npoxykuus. KinonupoBanme. MMmoOunm3oBaHHble (EPMEHTH M HX
MIPUMEHEHUE.

Monumepsnl. Knaccudukamus momumepoB. VcKycCTBEHHBIE TOJMMEPHI: LEIUTYJIOM], alleTaTHBIA MENK,
BHCKO3a, 11eJu1o(aH.

CunteTnyeckue noaumepsl. [Tonumepusaius u MOJIUKOHACHCAIUS, KAK CITIOCOOBI MOTYUYEHHUs TTOTUMEPOB.
Cunrernueckue kKaydyku. [lomuctuporn, TeQmoH W MONMBHHUIXIOPUJ, KaK MPEACTAaBUTENH IIacTMAacc.
CuHTeTHYeCKHE BOJIOKHA: KallPOH, HAHJIOH, KeBJIap, JIABCAH.

Aemoncmpayuu ¢ npuMeHenuem oOopynosanusi Ilentpa «Touka pocra». Komneknuum kaydykos,
IJIaCTMAcC, CHUHTETHYECKUX BOJIOKOH M U3JAenuid u3 HUX. DepMEeHTaTHBHOE pa3JIOKEHUE IEPOKCHIa
BOJIOPO/IA C TIOMOIIBIO KaTanas3bl CBEKEHATEPTHIX MOPKOBH HITH KapTOQEs.

Jlabopamopnsie onvimsl ¢ npumenenuem ooopynoBanusi Llentpa «Touka pocra». O3HakomieHue c
KOJIJIEKIIMSIMU Kay4yyKOB, IIJJACTMACC U BOJIOKOH.

Ilpakmuueckan paboma 2 ¢ npumenenuem odopyaoBanusi Llentpa «Touka pocra». PacnmoznaBanue
MJIACTMACC ¥ BOJIOKOH.

Conepixkanue Kypca.

2 yactb. O0mas xumusl.
Crpoenue BemecTn, 104
OcHoBHBIE CBeleHMsl 0 CTpoeHuM aromMa. CTpOEHHME aTroMa: COCTaB siapa (HYKJIOHBI) M 3JEKTPOHHAs
obomnouka. [lonstme 00 wm3oromax. [loHSATHE O XMMHUYECKOM OJJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M sJIpa.
IMepuonuyeckasi cucrema xumMudeckux ieMeHToB J[. WM. MeHpaesieeBa B cBeTe CBeTe YYeHHSI O
cTpoennu aroma. Ousnueckuii cMpich npuHsaTor B Tabnuime JI. M. MenaeneeBa CUMBOIMKHU: TOPSAKOBOTO
HOMeEpa 2JIeMEHTa, HoMepa MeproAa U HoMepa rpynnbl. [IoHATHE 0 BaJeHTHBIX 3MeKTpoHax. OToOpakeHue
CTPOCHHS DIIEKTPOHHBIX OO0OJIOUEK aTOMOB XHUMHYECKHX JJIEMEHTOB C TIOMOIIBIO JJIEKTPOHHBIX |
ANEKTPOHHO-TpapuuecKux HopMyIL.




OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUS CBOWMCTB DJIEMEHTOB B IMEPHUOAAX M TPyHIax MEPUOTUYECCKOM
CUCTEMBI, KaK CJIEZICTBUE UX 3JIEKTPOHHOIO CTPOEHUS. DINEKTPOHHBIE CEMENCTBA XUMUYECKUX IIEMEHTOB.
CpaBHenue Ilepuoauyeckoro 3aKoHa M TeOPUMH XHMHYECKOr0 CTPOeHUs HA (Pujiocodckoii OCHOBE:
IIPEANOCBUIKA OTKPBITHA [lepronuueckoro 3akoOHa M TEOPUM XHUMHUYECKOTO CTPOCHHSI OPraHMYECKUX
COCIMHEHMI; pOJIb JUYHOCTHU B HUCTOPUM XUMHUH; 3HAYEHUE IPAKTHUKA B CTAHOBICEHUM W PA3BUTHUU
XUMUYECKUX TEOPUM.

HNonHasi xumMu4eckasi CBA3b U MOHHbIC KPUCTAIMYEeCKHe pemIéTKkH. KaTnoHbl U aHMOHBL: UX 3apsiabl U
KJIacCU(UKAIUS IO COCTaBy Ha MpocThie U cioxHbIe. [Ipencrasurenu. llonarne 00 MOHHONW XUMHYECKOM
cBsi3u. VoHHas Kpucrajuinueckas pemérka U (QU3MYecKue CBOWCTBAa BEUIECTB, OOYCIOBJICHHBIE AITHM
CTPOCHHEM.

KoBajieHTHasi XMuMHYeCKasl CBSA3b. ATOMHbIE W MOJIEKYJ/ISIDHbIE KpUCTA/LINYecKue pemérku. [lonstue
O KOBAJICHTHOM CBA3M. DJIEKTPOOTPULIATEIBHOCTD, HENOJISIPHASL M NOJISIpHAsl KOBaJEHTHbIE CBsA3U. KpaTHOCTH
KOBAJICHTHOM CBA3H. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHBIX CBS3€H: OOMEHHBIN U IOHOPHO- aKIENTOPHBIM.
[TonsipHOCTE MOJIEKYIIBI, KaK CJIEICTBHE IOJSPHOCTH CBA3UM M I'E€OMETpUU MOJIeKynbl. Kpucrammueckue
pEemETKH C OSTUM THUIOM CBSI3M: MOJEKYJIspHble M aToMHble. DU3nMyeckue CBOICTBAa BEILECTB,
00yCIIOBIICHHBIE TUIIOM KPHCTAIUTUYECKUX PEIIETOK.

Merta/uinyeckas ¢Bsi3b. [[oHATHE O METAIITMYECKOM CBA3M U METAJUIMUECKUX KPUCTATUIMUECKUX PEIIETKAX.
@u3nyecKkue CBOMCTBA METAJJIOB HA OCHOBE MX KPUCTAJUIMYECKOTrO CTpoeHMs. [Ipumenenne MeramioB Ha
OCHOBE MX CBOMCTB. UEPHBIE U IIBETHHIE CILIABBI.

Bonopoanas xumMuuyeckasi cBf3b. MEXKMOJIEKYISIpHasT M BHYTPUMOJIEKYJIIpHAs BOJOPOAHBIE CBSA3U.
3HaueHHE MEKMOJIEKYIISIPHBIX BOJOPOIHBIX CBSI3€M B IPUPOJIE U AKU3HU YEIOBEKa.

MMonumepsl. [lonydeHrne MNOIUMEPOB PEAKUMSIMU MOJMMEPU3ALMU M TMOJUKOHJCHCAauuu. BaxuHelmue
MPEACTAaBUTENN IJJACTMACC M BOJIOKOH, HX IIOJy4Y€HHEe, CBoWcTBa U npumeHeHue. I[lonstue o
HEOPraHUYECKUX MOJIMMEPAX U UX MPEICTABUTEIIN.

JMucnepcHble cuctembl. [lonsatue o aucrepcHol ¢asze M TUCHEPCUOHHON cpeie. ArperarHoe COCTOSHUE
pasmep yactuil (as3bl, KaKk OCHOBAa /s KIacCHU(PMKAIUM JUCIEPCHBIX CHCTEM. OMYJIbCHUHU, CYCICH3HH,
a’po307IM — TPYNIbl TPyOOAMCIEPCHBIX CHUCTEM, HX TMPEACTABUTENH. 30 W TeId — TPYIIBI
TOHKOJMCIIEPCHBIX CUCTEM, UX NpeacTaBuTenu. IloHsaTHE O CHHEpe3uce U Koaryssauu.

Jlemoncmpayuu ¢ npumeHenneMm odopynopanusi LlenTpa «Touka pocra». [lepuonnueckoil cucTemsl
xuMmudecknx 31emMeHtoB J[. M. MeHneneeBa B pasnudHblx (opMax. Mojgenb HOHHOW KPUCTALTUICCKOM
PEIIETKH Ha MpUMEPE XJIOpHUAa HaTpusa. MUHEpaIbl ¢ 3TUM THIIOM KPUCTAJUIMYECKON PEIIETKON: KaJIBLIUT,
rajut. Mozenu MOJIEKYJIIPHON KPUCTAJUIMYECKON PEIIETKN HAa IPUMEPE «CYXOTO JIbJIa» WIA N0/1a U aTOMHOMN
KPUCTAJUIMYECKON peméTKU Ha MpuMepe anmasa, rpadura uiam kBapua. Mozenb MoisspHOro oobéma rasa.
Mozenu KpUCTAJUIMYECKHUX PEIIETOK HEKOTOPhIX MeTaiioB. Komiekiuu o0pa3iioB pa3auyHbIX AUCIIEPCHBIX
cucteM. CHHEpE3NC U KOaryJsLus.

Jlabopamopnuie onvimer ¢ npumenenuem odopyrosanusa LlenTtpa «Touka pocrta». KoncTpyupoBanue
MOJIETM METAJUIMYECKOW XUMHUYecKod cBs3M. [lolyueHue KOJIOMJHOrO pacTBopa KypuUHOTro Oelka,
HCCJIEIOBAHUE €0 CBOWMCTB C IOMOIIBIO JIA3€PHOW YKa3KH M NPOBEACHUE ero AcHarypauuu. [lomyuenue
SMYJIBCUH PACTUTEIBHOTO Macia U HabloieHue 3a e€ paccioeHreM. [lomyueHne cycreH3nn «M3BeCTKOBOIO
MOJIOKa» U HaOJI0/IeHuE 3a €€ CeMMEHTAlUEH.

Xumuyeckne peaknuu, 124

Kaaccnduxannsa xumudecKuX peakumid. AJuIoTponu3anus U M30Mepu3alus, Kak peakiiuu 6e3 U3MEeHEHUs
cocraBa BeulecTB. Amtorponus U e€ npuuuHbsl. Knaccudukarus peakiuii mo pa3innyHbIM OCHOBAHUAM: IO
YHCIy ¥ COCTAaBy PEareHTOB U MPOAYKTOB, MO (a3e, MO MCIOJIb30BaHUIO KaTanu3aropa uiau GpepMeHTa, mo
TerioBoMy 3dexry. TepMoxumMuueckrue ypaBHEHUs peakiuil.

CkopocTh XMMHYECKHX peaknuil. DaxkTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKHX DPEaKIIHH:
IIPUPOJA pearupyrolux BeIECTB, TEMIIEpATypa, IJIOIMIAJb UX CONPUKOCHOBEHHUs PEarupyroluX BELIECTB,
UX KOHIEHTpalus, MPUCYTCTBUE Karanu3aropa. lloHarue o karamuze. DepMeHTHI, Kak OHOJIOTHYECKHE
KaTtanu3aropbl. UHruOUTOPHI, KaKk «aHTOHUMBD) KaTaJu3aTopoB U UX 3HAUCHHE.

XuMHnuyeckoe paBHOBecHe U CcnocodObl ero cmemeHus. Knaccupuramus XUMHUYECKHX PEAKIHUA 110
NpU3HaKY UX HampasieHus. [lonsTue 00 oOpaTUMBIX peakuusx U XUMHUYECKOM paBHOBecuu. [Tpuniun Jle-
[larense U crocoObl CMEIIEHUsT XUMHUYECKOro paBHoOBecus. OOIas XapakTepUCTHKAa PEaKIUi CHHTE30B
ammuaka 1 okcuga cepbl(VI) u paccMoTpeHne ycinoBuil cMeleH!s! UX paBHOBECHS Ha TPOU3BOJICTBE.




I'vapoan3. OOpartuMblii u  HeOOpaTUMBIM TUAPOAU3bl. [waponus comed W ero TUOBL. [ uaponus
OPraHMYECKUX COCIMHEHWH B JKUBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsitue 00
SHEPreTUYeCKOM OOMEHE B KIIETKE U POJIU TUAPOIIN3a B HEM.

OKHUCINTEILHO-BOCCTAHOBUTE/IbHBbIE peaknuu. CTEeHb OKUCICHHS M €€ OompeeNieHne mo Gopmyinam
OpraHMYEeCKUX M HEOPraHWYECKHUX BEIIECTB. DJIEMEHTHl U BEIIECTBA, KAK OKUCIHUTEIN U BOCCTAHOBUTEIIU.
[TonsiTue o mpolieccax OKUCICHUS U BOoccTaHOBIEHUsA. COCTaBICHUE YPaBHEHUN XMMHUYECKUX pPEakluil Ha
OCHOBE JIEKTPOHHOT0 OajaHca.

JIEKTPOJIN3 PACIJIABOB U PACTBOPOB IEKTPOJIUTOB. XapaKTEPUCTHKA dJIEKTPOIN3a, KAK OKUCIUTEIbHO-
BOCCTaHOBHUTEIBHOTO Mpouecca. OCoOOEHHOCTH 3JIEKTPOIN3a, MPOTEKAIOIIET0 B PacTBOpax AJIEKTPOJIUTOB.
[IpakTHueckoe NPUMEHEHHUE DHJIEKTPOJIM3a: IOJyUYEHUE TajJOre€HOB, BOAOPOAA, KHCIOpPOJA, IIEIOYHBIX
METAJUIOB M IIEJNOYEH, a TaKKe AJIIOMUHUS 3JEKTPOJIM30M paCIUIaBOB U PACTBOPOB COEIMHEHUH ITUX
aneMeHToB. [ToHSATHE 0 raThbBAaHOIIACTHKE, TAIbBAHOCTETUH, paUHUPOBAHUHU I[BETHBIX METAJIIOB.
Hemoncmpayuu ¢ npumeHenuem odopynosanus LlenTpa «Touka pocra». PacTBopeHue cepHOil KMCIOTHI
¥ aMMHUa4YHOH CeNUTPHI U (PUKCalUs TEIUIOBBIX SIBJICHUHN [UIA 3TUX MpoleccoB. B3anmozeiicTBusl pacTBOpOB
COJISTHOM, CEpHOM M YKCYCHOM KHCIJIOT OJIMHAKOBOW KOHIICHTPALMU C OJIMHAKOBBIMU KyCOUYKaMH (TpaHyJIaMu)
LIMHKA U B3aUMOJICHCTBUE OJJMHAKOBBIX KyCOYKOB pa3HbIX METAJUIOB (MarHusl, IIMHKA, jKeJjie3a) C paCTBOPOM
COJIIHOM KHUCJOTBI, KaK IpPHUMEpP 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAKLHMil OT HPHUPOJAbI BELIECTB.
BsaunmoneiictBue pacTBOpoB THOCYIb(ara HaTpUs KOHIEHTPAIlMA W TEMIeparypbl C PacTBOPOM CEPHOM
KHCIOTBl. MoOJenupoBaHUe «KUIALIETO cliosh». Mcrmonp3oBaHHe HEOPraHMYECKUX KaTalau3aTopoB (cojeit
kKeye3a, MoIUa Kaus) ¥ MPUPOAHBIX OOBEKTOB, COMAEPXKAIIMX Karajazy (Chlpoe Msico, KapTodenb) A
pa3noxeHusl epoKCUaa BoJopoaa. B3anmopelicTBre IIMHKA C COJITHOM KHCIIOTOM HUTparoM cepedpa, Kak
IIPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENNBHON peakuuid U peaknuu oOMmeHa. KoHcTpyupoBaHue Monenu
anekTponusépa. BuneopparMeHT ¢ MPOMBILIUIEHHON YCTAHOBKH JAJIsl TOMyUYEHUS AIIFOMUHHUS.
Jlabopamopnuie onvimer ¢ npumenenueMm obopynoanmus Llentpa «Touka pocra». Wmmoctpanus
npaBwia bepromne Ha mMpakTHKe — TMPOBEACHHE peakuuid C o0pa3oBaHMEM OCajKa, Ta3a WU BOJIBI.
I'ereporeHHslii KaTanus Ha MpUMEPE pasIoKEHHs IEPOKCUIA BOAOPOAA B IPUCYTCTBUM TMOKCHIa MapraHia.
CwMmenienne paBHoBecust B cucreme Fe** + 3CNS™ « Fe(CNS)s. McmbiTaHue HHIMKATOPAMH CPEIbl
pPacTBOPOB COJIEH pa3aUYHBIX THMOB. OKUCIUTEIHHO-BOCCTAHOBUTENIbHAS PEAKIMS M PEakius oOMeHa Ha
npuMepe B3auMoIeHCTBUS pacTBOpoB cynbdara meau(Il) ¢ sxerxe3om u pacTBOPOM ILIETOUH.

Ilpakmuueckana paboma 3 ¢ mnpuveHenuem odopynoBanus Ilentpa «Touka pocra». Pemienue
SKCIIEPUMEHTANIbHBIX 3a7a4 M0 TeMe « XUMUYECKas peaKus».

BeurecTBa u ux cBoiicTBa, 94

Metanabl. du3ndeckue CBOMCTBA METAIIOB, Kak (DyHKIUS UX CTpoeHus. [leneHrne MeTanioB Ha TPYMIHI B
TEXHHUKE U XUMHH. XMMHUYECKHE CBOMCTBA METAIJIOB U AIEKTPOXUMUYECKUN psia HanpsbkeHui. [loHsTtue o
METaNIOTePMUH (QTFOMUHOTEPMUH, MAaTHUETEPMUU U JIP.).

Hemeranubl. biaaropoansie raspl. Hemeramnel kak okuciautenu. Hemeramibl kak BOCCTAaHOBUTENU. P
AIIEKTPOOTPHIIATENBHOCTHU. VIHEpTHBIE Wi OJIarOpOIHbIE ra3bl.

Kucaorsl Heoprannueckue u opranudeckue. Kuciaorsl ¢ TOUKH 3peHUsT aTOMHO-MOJIEKYIIIPHOTO YUCHHUSI.
Kucnorel ¢ Touku 3peHusi TEOPUU AMEKTPOIUTHUECKON AUccOoUUant. KUCI0ThI ¢ TOUKH 3peHUs] TPOTOHHOU
teopun. O01IME XUMUYeCcKue cBolcTBa KUcaoT. Kimaccuduxanus Kucior.

OcHoBaHUSI HeoOpraHuvyeckue M opranumyeckue. OCHOBaHMS C TOYKHU 3PEHHUS ATOMHO-MOJIEKYJISPHOTO
ydyeHusi. OCHOBaHMsI C TOYKH 3PECHHS] TEOPUM DIEKTPOJUTHUUECKON nuccoruanuu. OCHOBAaHHS C TOUKH
3peHusi MpPOTOHHOW Teopun. Krnaccudukaus ocHOBaHHM. XHMHYECKHE CBOICTBA OpPraHHMYECKHX H
HEOPraHWYECKUX OCHOBAaHMI.

AM@oTepHble coeIMHEHUs] HeOpraHm4Yeckue H opranunyeckue. Heopranmueckne amdoTepHbIC
COCIMHEHHS: OKCUABl W THAPOKCHUIBI, — HX CBOIiCTBa W moilydeHHe. AMQOTEpHBIE OpraHUYECKHE
COE/IMHEHMS Ha MPUMepe aMUHOKHUCIIOT. [lenTuabl u nenTuaHas CBs3b.

Cosmmn. Knaccuduxauus comneit. XKéctkoctb Bombl M cnocoObl €€ ycrpaHenus. Ilepexon kapOonara B
rupokapOoHat u ooparno. OOIIIe XUMUIECKUE CBOWCTBA COJCH.

Hemoncmpayuu ¢ npuvenHenuem ooOopynoBanusi ILlentpa «Touka pocra». Koiutekuuss meTasnmios.
Komnekuus nemeramioB. B3auMonelcTBie KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo. Bcermblmika
TEPMUTHON cMecH. Bcembllika 4€pHOTO Mopoxa. BeITeCHEHHE TrajoreHoB M3 HMX PacTBOPOB JIPYTUMHU
rajioreHamMu. B3anMonelicTBre mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIOTHI 1 aMMHAaKa («IbIM
0e3 orus»). [lomydyenne aMMuaka 1 U3yuyeHUE €ro CBOMCTB. Pa3nudHble ciiydan B3auMOJCHCTBUS PaCTBOPOB
coJIel altOMUHHUS co 1IEnoubto. [lomydeHnne kEcTKOM BOJBI M yCTpaHEHUE €€ )KECTKOCTH.




Jlabopamopuvie onvimer ¢ npumeHeHueMm ooOopynoBanusi LlenTpa «Touka pocra». Ilomyyenue
HEpPacCTBOPUMOIO THUAPOKCHJIA U €ro B3auMOJEHCTBUE ¢ KHUCiOToM. MccnempoBaHue KOHLEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM W YKCYCHOM KHCJIOT KameJIbHbIM METOIOM IpH UX pa3damieHuH Bomou. [lomyuenue
amM(pOTEepHOTO THAPOKCHIA U U3YYCHHE €T0 CBOMCTB. IIpoBeieHre KaYeCTBEHHBIX PEAKIIUI TI0 ONPEICIICHUIO
COCTaBa COJIU.

Ilpakmuueckan padoma 4 ¢ npumeHenuem odopyroBanusa IlenTpa «Touka pocrta». Pemenue
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 TeMe «BelecTBa U UX CBOMCTBaY.

XuMus M COBpeMeHHOe 001IeCTBO, 44

IIpousBoacTBO aMMHaka U MeTaHoJa. [oHATHE O XMMHUYECKON TEXHOJOTHH. XUMHUYECKHE PEAKLUUU B
MPOM3BOACTBE aMMHaka U MeraHoma. OOmas kiaccupuKalMOHHAS XapaKTEPUCTUKA pPEaKIMid CHHTE3a B
MIPOU3BOJICTBE 3TUX MNPOAYKTOB. HayuHble NpUHLMIIBI, JIeXkKallMe B OCHOBE IIPOM3BOJACTBA aMMHaKa M
MeTraHnosna. CpaBHEHUE ITUX MPOU3BOJICTB.

XuMHUYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 001leil KyJbTypbl 4YejdoBeka. MapKkupoBKa yIaKOBOUYHBIX
MaTepHUaIOB, AIEKTPOHUKU U OBITOBON TEXHUKHU, SKOJOTUYHOTO TOBapa, MPOIAYKTOB MUTAHUS, ITUKETOK IO
YXOZy 32 OJIEXKIOM.

Jlemoncmpayuu ¢ npumeHenneM odopyrnoBanusi Ilentpa «Touka pocra». Monenb NPOMBIIUICHHON
YCTaHOBKH MOJYYEHUS] CEPHON KUCIOTHL. Mozienb KOJIOHHBI CHHTE3a aMMHaka. BuaeodparMeHTsl U Ciiai bl
0 CTETICHH PKOJIOTMYECKON YUCTOTHI TOBApa.

Jlabopamopnvie onvimsr ¢ npuMeneHuem ooOopynoBanusi IlenTtpa «Touka pocra». HW3ydyenue
MapKHUPOBOK PA3IUYHBIX BUOB IMIPOMBIILIEHHBIX U MTPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnyeckoe IJIAHMPOBaAHHE Kypca

Ne | Ha3BaHue TeMsl Hazpanue mpaktuuyeckoir pabOThI KonmnuectBo | KoHTponbHBIX
/11 4acoB pabot
1 yactb. Opranunyeckasi XuMHsl.
1 Teopus cTpoenus oprannueckux coequHenuit A. M. bytieposa. 4
IIpeamer opraHn4ecKor XUMHUHU
2 VYrneBonopoasl U UX NPUPOJHBIE HCTOYHUKU 11 1
3 Kucnopoa- u a3oTconepraiiyue OpraHu4eCKue COeTMHEHUS 14 1
Ilpaxmuuyeckas paboma 1
Nnentudukanus OpraHMYEeCKHUX
COCIMHECHMUIA.
4 Opranuveckasi XMMUs U 00IIECTBO 6
Ipaxmuuecxas paboma 2.
PacniozHaBaHue miiacTMacc ¥ BOJIOKOH

2 yacth. O01Ias XUMUA

5 CtpoeHue BeliecTB 10

6 XHUMHUYECKUE PeaKLIUU 12 1

IIpakmuueckass paboma 3. Pemenue
DKCIEPUMEHTAJIbHBIX 3aJad 10  TeMe
«XumMHuecKas peakuusy.

7 BemectBa 1 ux 9
CBOIICTBa

Ilpakmuueckaa padoma 4. Pemenue
OKCIIEPUMEHTAIBHBIX ~ 3aJad 10  TeMe
«BerecTBa 1 X CBOMCTBAY.

8 Xumus u 4
COBpEMEHHOE
0011IeCTBO




