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AHHOTanus K padoyeii mporpamme
no yueoHomy npeamerty «Xumus. 10-11 knaccel. IlpoduibHblii ypoBeHb»

Pabouast nporpamma no yueOHOMY mpeamMeTy XuMus 00s3aTesIbHOM MPEAMETHOU 00IacTH
EcTecTBeHHbIE HayKu pa3pa0OTaHa HAa OCHOBE CIEAYIOIIUX HOPMATHBHO-METOJUYECKUX
MaTepHUaloB:

1. ®enepanbublii 3akoH 0T 29.12.2012 N 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanm»

2. denepaibHbIl TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAaHAAPT CPEHEro OOIIEero
oOpa3oBaHusl, yTBEPKICHHBIM ITprKa3oM MunmnpocsenieHus ot 17.05.2012 Ne 413.

3. VYuebnbit mman MAOVY «Cpennsisi mikona Ne 28 umenu ['.®. Kupnaumera» Ha
22023-2024 y4aeOHbIit TO/.

4, [Tonoxenue o padounx nporpammax MAOY «Cpenusia mikona Ne 28 umenu [.O.
Kupauiiena»

S. [Iporpammel Boctiutanuss MAOY «Cpennstis mkona Ne 28 umenn ['.®. Kupaumesa»
6. ABTopckas yueOHas mnporpamma kK JauHud YMK B.B. Jlyauna «Xumus.

Yrny6nennsiit ypoenb. 10-11 kmacces». M: lpoda, 2017 r.

[Iporpamma npeaMera peanusyercs 2 rojia ¥ paccyuTaHa Ha MPENoJaBaHUEe XUMUU
B 10-11 xiraccax — 276 gacos (110 4 yaca B HEJICIIIO).

PabGouass nmporpamma pa3paboTaHa yduTelieM XUMUMU TEpBOM kaTeropuu PoraThix
CranucinaBoM BaneHTHHOBHYEM U ONpEIEISET OpPraHU3alMI0 JEATEIbHOCTH YYUTEIEM B
IIKOJIE 110 y4eOHOMY MpeAMETY XUMHS.

[To mporpamme npeaycMOTpPEHO NMPOBeJeHUE 8 KOHTPOJIBHBIX padoT.

IIpenonaBanne Kypca OpPHEHTUPOBAHO Ha wucnosib3oBaHue YMK, B KoTOpbId
BXOJISAT:

1. Yuebnuku 10 u 11 kmaccel. ABtopsl: B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun,
A. A. JIpo3nos, B. B. JIynun. M., [Ipoda.

[Iporpamma BKJIIOYAeT B CeOsi: MOACHUTENBHYIO 3aIMCKY, COJAEPKAHHE y4eOHOTro
npeaAMeTa, IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHMSI y4E€OHOTO MpeIMeTa, TEeMaTHYECKOe
IJIAaHUPOBAHKE C YKAa3aHMEM KOJIMYECTBA aKaJEMUYECKUX YaCOB, OTBOJMMBIX HA OCBOCHHE
KaXI0W TeMbl ydyeOHOro mpeaMeTa, U BO3MOXKHOCTH MCIIOJIb30BaHUSI IO 3TOH TeMe
ANEKTPOHHBIX (LU(PPOBBIX) 00PA30BATENBHBIX PECYPCOB.

PaGouass mporpamma oOCyXkJeHa U TPUHATA pEUICHUEM METOJAUYECKOTO
OoObEUHEHUsI M COIJIACOBaHAa 3aMECTUTEIIEM JIUPEKTOpa MO Yy4eOHO-BOCIUTATEIbHOU
pabore MAOY «Cpennss mkojua Ne28 umenu I'.dD. Kupauiiea
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HHOACHUTEJIBHAA 3AIIMCKA

I[NEPEYEHb HOPMATUBHLBIX [TPABOBbBIX AKTOB, PEINTAMEHTUPVIOIIMX PA3PABOTKY
PABOYEN ITPOI'PAMMbI YYEBHOI'O ITPEJIMETA XMMUS:

1. ®denepanbHblii 3ak0H oT 29.12.2012 N 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparim

2. ®denepalibHBIN TOCYIAPCTBECHHBIH 00pa30BaTENBHBIN CTaHIAPT CPETHETro 00IIero odpa3zoBaHUS,
YTBEPKJI€HHBIM TTpukazoM Munnpocseuienus ot 17.05.2012 Ne 413

4. VYuebnsiit mnan MAOY «Cpenusist mkona Ne 28 umenu I'.®@. Kupnumesa» na 2023-2024yqeOnblit
roJI.

S. [Tonoxxenue o pabounx nporpammax MAOY «Cpennsist mkosna Ne 28 umenu [.®@. Kupauimesa»
6. IIporpammel Boctiutanuss MAOY «Cpennsist mikona Ne 28 umenu ['.®@. Kupauiea»
7. ABTopckas yueOHast nporpamma K Juaun YMK B.B. Jlynuna «Xumus. YriayOiieHHBIH ypOBEHb.

10-11 xmaccei». M: Jlpoda, 2017 r.

HEJN U 3AJAYN N3YYEHUA YYEBHOI'O KYPCA

K HampaBieHHIO MEpPBOCTENIEHHOW 3HAYMMOCTH IPH pealu3alii 00pa3oBaTeNbHbIX (YHKIIHMNA
npenMera «XUMHS» TPAAUIMOHHO OTHOCAT (OPMHUPOBAHHME 3HAHUI OCHOB XMMHUYECKOW HAYKU Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTHYECKOW NEATEIFHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMITOHEHTOB MUPOBOM KYJNbTYpBI. 3a/laya MpeaMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMBI XHUMUYECKUX
3HAHUW — BaXHEHIMX (AKTOB, TOHATHUN, 3aKOHOB W TEOPETUYCCKUX TIOJOKEHUH, JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, 3HaHUW O Hay4HBIX METOJax H3y4eHHS
BEIIECTB M XHWMHMUYECKHX pEaKIui, a Takke B (POPMUPOBAHMU M PA3BUTHM YMEHUW M CIIOCOOOB
NESTeNbHOCTH, CBA3aHHBIX C IUIAHUPOBaHMEM, HAOMIOJEHUEM U IPOBEIEHUEM XHUMUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHIEM MPaBIII 0€3011aCHOTr0 00paIeHus ¢ BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeaMera B IporpaMmMe YTOUHEHbBI U CKOPPEKTHUPOBAHBI ¢ YUYETOM
HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOro oOmiero obpaszoBanus. CeroaHs B o0pa3oBaHuU 0C000
3HAYUMOM TpPHU3HAETCS HAMpPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH,
dopmupoBanre €€ MHTEUIEKTAa U OOmmeH KylbTypbl. OOy4eHHEe YMEHHIO YYUTHCS M MPOIOJIKATh CBOE
o0pa3oBaHKe CaMOCTOSITEIHbHO CTAHOBUTCS OJTHOM U3 BaXKHEUITUX (DYHKIMN y4EOHBIX MIPEIMETOB.

B cBsa3u ¢ 3TMM npu KM3ydeHMM MpeAMETa B OCHOBHOW WIKOJIE JOMUHHUPYIOLIEE 3HAYCHHE
MPUOOPENN TaKue LETH, KaK:

- (dopMUpOBaHME WHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITENIbBHOMY TPUHATHIO DPEIIEHUH, CIOCOOHOW aJanTHUpOBaThCi K OBICTPO
MEHSFOIITUMCS YCIIOBUSIM JKU3HU;

- HaNpaBIEHHOCTh OOYYEHHs] HA CUCTEMATHYECKOEe MPHUOOIIECHHE YyYalluXcs K CaMOCTOSATEIbHON
MMO3HABATEILHON JESTEIHHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

- of0ecrieyeHue yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYaIOIMIMMHCS  OTBITa
pa3HOOOpa3HOW [NEATENbHOCTH, TIO3HAHUSA W CAMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESTEIbHOCTH;

- popmMupoBaHuEe yMEHUN OOBACHATH U OIICHUBATH SIBJICHUS OKPYXKAIOLIETO MUpPA Ha OCHOBAaHUU
3HaHWH U OIBITA, MOJYYEHHBIX NMPU U3YYCHUU XUMHUH;

- (opmupoBaHHe y O0OyYarOMMXCAd TYMaHUCTHUECKUX OTHOIIECHUH, MOHUMAaHHUS LEHHOCTU
XUMUYECKUX 3HAHUU JUIs BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JESATEIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEJIbI;

- pa3BUTHE MOTHBAlUU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHS OOIEYETIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

MECTO YYEBHOTI'O IPEAMETA

B cucreme obmero obpasoBaHusi «XHMHS» NpU3HAHA 00A3aTEIbHBIM YYEOHBIM IpPEIMETOM,
KOTOPBIN BXOJHT B COCTaB MpeAMETHOM 00nacTu «EcTecTBEeHHO-HAYUHBIE TTPEIMETHI».

VY4eOHbIM IIaHOM Ha €€ U3y4yeHue oTBeJeHO 276 yueOHbIX yacoB — 1o 4 4. B Hezento B 10 u 11
KJIaccaX COOTBETCTBEHHO. B ToM umciie 8 KOHTpOIBHBIX padoT, BKITFOYAs BXOJHOW MOHUTOPHHT Ka4ecTBa
OCTaTOYHBIX 3HAHUH U UTOTOBYIO KOHTPOJBHYIO PadoTy.




Pabouas mporpamma peanusyercs Ha ocHoBe YMK B.B. Jlynmna Xwumums 10-11 kmace u ¢
WCIIOIb30BAaHUEM CPEACTB OOyYeHHMsT W BOCHUTAaHUSA JETCKOro TexHomapka Ksantopuym MAOY
«Cpennsist mkona Ne 28 umenu I'.®. Kupauiesay.

[Ipu poBeneHnn 1a00PATOPHBIX M MPAKTHUYECKUX PAOO0T MCIONB3YIOTCS ITU(POBBIE 1abopaTopuH,
MHUKPOCKOIIBI M JJpyroe o0opyaoBanue Ha 6asze mkoasHoro KBantopuyma.

YMK YYEBHOT'O ITPEJAMETA JUIA ITEJATOT'A

1. Xumus. Yroy6nenusiii ypoBenb. 10 kinacc. YueOHUK € 3JI€KTPOHHBIM MTPUIIOKEHHUEM (aBTOpHI B.
B. Epemun, H. E. Ky3pmenko, B. 1. Tepenun, A. A. lpo3nos, B. B. Jlynun).

2. Xumus. YriryOneHHbIA ypoBeHb. 11 kimacc. YUeOHHK ¢ 3JEKTPOHHBIM MPUIIOKEHHEM (aBTOPHI B.
B. Epemun, H. E. Ky3pMmenko, A. A. Jlpo3nos, B. B. Jlynun).

3. Pabouvas nmporpamma yuyeOHOTO mpeaMera «XUMHs» Ha yriIyOJIeHHOM YPOBHE CPEIHETO OOIIEeTo
obpazoBanus k YMK no xumuu B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna,, A.A. [Ipo3nosa, B.
B. Jlynuna u Metoauyeckure peKoMeHAalu 1o ee coctaBieHuto (aBropsl B. B. Epemun, A. A. JIpo3nos,
. B. Epemuna, 3. 0. Kepumos).

4. Meroauueckoe nocodoue k yueonuky B. B. Epemuna, H. E. Ky3smenxo, B. . Tepenuna, A. A.
Hpo3nosa, B. B. Jlynuna «Xumus. YrmybneHuslii ypoerb. 10 kimacc» (aBropel B.B. Epemun, B. .
Maxonuna, O. FO. Cumonosa, U. B. Epemuna, A. A. JIpo3nos, 3. 10. Kepumos).

5. Meroamueckoe mocobue k yueonuky B. B. Epemuna, H. E. Ky3emenko, A. A. Jlpo3nosa, B. B.
Jlynnna «Xumus. YrinyOneHusiii ypoenb. 11 kmace» (aBtopel B. B. Epemun, H. B. Bonkosa, H. B.
@upcrona, U. B. Epemuna, A. A. JIpo3nos, 3. 10. Kepumos).

YMK YYEBHOI'O ITPEJIMETA JUUIA OBYYAIOIIET'OCA

1. Xumus. YriyOneHusiii ypoBeHb. 10 kiacc. YueOHUK ¢ 31€KTPOHHBIM NIPUIIOKEHUEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, B. . Tepenun, A. A. Ipo3aos, B. B. Jlynun).

2. Xumus. YrinyOneHHsli ypoBeHb. 11 kiacc. YUeOHMK € JIEKTPOHHBIM IIpUJIOKeHUEM (aBTOphI B.
B. Epemun, H. E. Ky3smenko, A. A. lpo3nos, B. B. Jlynun).

®OPMBbI YYETA PABOYEN [TPOT'PAMMBI BOCITUTAHUSI

PaGouas mporpamma cocrapieHa ¢ yuerom moayins «lkonpHbiil ypok» [Iporpammel Bociutanuss MAOY
«Cpennsas mxonma Ne28 umenn [.@. Kupauimea», B KOTOPOM MpeICTaBICHBI BUABI U (OPMBI
JesTeIbHOCTH, 00ECTIEUMBAIOIIIE PEATH3ALMI0 BOCIIUTATEILHOTO MOTEHIIMAa YpOKa.

JU1st TOCTHKEHUST BOCIIUTATEIBHBIX 3a/1a4 YPOKAa UCIIOIb3YIOTCS COLMOKYIBTYPHBIE TEXHOJIOTHU:
TEXHOJIOTHS IIPUCOCIUHEHUS;

TEXHOJIOTHS Pa3BUTHS LIEJOCTHOTO BOCHIPHUATHS U MBIILIJICHMS,

TEXHOJIOTHSI pa3BUTHUSI YyBCTBOBAHUSA;

TEXHOJIOTHS Pa3BUTHS MOTUBALINH;

TEXHOJIOTHS Pa3BUTHS JIMYHOCTH;

TEXHOJIOTHUS Pa3BUTHS TPYIIIIHL;

TEXHOJIOTHS Pa3BUTHs pecypca ycruexa.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

KPATKAS XAPAKTEPUCTUKA COAEPXAHUA YVYEEHOI'O ITPEJIMETA

1.1. Teopernyeckne 0CHOBbI XUMHH

1.1.1. Ctpoenue BelecTa

ATOMHO-MOJIEKYJISIpHOE yueHHe. BeliecTBa MOJEKYyISIpPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS.
KadecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BelleCcTBa. MOJIIpHAs U OTHOCUTEIbHASI MOJIEKYJISIpHAS MacChl
BelecTBa. MosbHas A0JS U MAaccoBasi J0JIsl SJIEMEHTA B BEILIECTBE.

Crpoenue aroma. Hyxmuael. M3otombl. /[Jeghexkm maccevi. Tumbl paguoakTHBHOTO pacmaja.
TepMmosinepHblii cuHTE3. OmKpbimue HOBbIX XUMUYECKUX dleMeHmog. SInepHble peakuuu. Tunvt a0ephbix
peakyuii: Oenenue u cuumes. Ckopocms peakyuu paouoakmueHozo pacnaoa. IlpumeHeHue
PaIMOHYKIUOB B MEAHWIHMHE. MeTOJ MEUeHBIX aToMOB. [IpumeneHue paouoaxmuHviX HYKIUOO8 8
2€0XPOHONO2UU.




CoBpeMeHHass MoJenb CTpoeHus aroma. KopmyCKyJaspHO-BOJIHOBBIE CBOMCTBAa 3JIEKTPOHA.
Ilpeocmasnenue o xeaumosoi mexanuxe. Coomuowenue Oe bpotins. Ilpunyun neonpedenennocmu
Tetizenbepea. Ionamue o gonnosol ¢ynkyuu. KBantoBeie uncina. AToMHas opburtans. Pacnpenenenue
AJNIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM B COOTBETCTBUU C TPUHIUIIOM HAaMMEHbILIEH SHEPruw,
npaBuioM XyHaa U npuHuunoM I[laymu. OcoOGeHHOCTH CTPOCHMS SHEPreTHUECKUX YpPOBHEH aTomoB d-
3JIEMEHTOB. DJEKTpOHHass KoH(purypanus aroma. Kinaccudukanus XUMUYECKUX 3JeMeHToB (S-, p-, d-, /-
AJIEMEHTHI). DIEKTPOHHbIE KOH(PHUIYpalHuy TIOJIOKUTEIBHBIX M OTPHUIATENBbHBIX HOHOB. OCHOBHOE U
BO30Y>KICHHBIE COCTOSIHUS aTOMOB. BaneHTHBIE AJIEKTPOHBI.

[Tepuonnueckuii 3akoH. POPMYJIUPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IIPEACTABICHHUI O CTPOEHUHU
atoma. MupoBo33peHueckoe U HayyHoe 3HaueHue [lepuoanueckoro 3akona /. . MengeneeBa. Paguyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOJHBIX COCAUHEHHH, BBICIINX
OKCHJIOB U TUJIPOKCHJIOB B NEPUOJIAX U TPYMIax. DNEKTPOOTPUIATEIbHOCTD.

XuUMHYECKasi CBA3b. OJEKTPOHHAs NPUPOJAa XUMHUYECKOW CBS3U. BuUIbl XMMHYECKOH CBS3H.
KoBaneHTHast cBA3b U €€ XapaKTEPUCTHKU (SHEPTHUs CBSI3U, UIMHA CBSI3M, BAICHTHBIM yroj, KpaTHOCTb
CBSI3M, MOJISIPHOCTb, MOJsipu3yeMocTh). KoBajeHTHass HemoisipHas W NOJspHas cBsizb. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM MOJSAPHOI cBs3U. ['eoMeTpHst MOJIEKYIIbI.
JlunonvHolti MoMeHm c653uU, OUNONbHBIN MOMeHm Moaekyavl. VloHHas cBsi3b. Omauuue medxncoy UOHHOU U
KOoB8anieHmMHoU cé:a3bt0. MeTtayunyeckasi cBsi3b. BogopoiHas CBs3b U €€ BIMSHHE Ha CBOWMCTBA BEIIECTBA.
Me:xMoeKyspHble B3aUMOAEUCTBUSL. [loHAmuUe 0 CynpamonekyiapHou Xumuu.

ArperatHble cocTosiHMsl BemiecTBa. [aspl. [a3oBeie 3akoHbl. YpaBHenue Kiaiinepona—
MenneneeBa. 3akoH ABorajpo. 3aKOH OOBEMHBIX OTHOIICHHA. OTHOCHTENbHAS IUIOTHOCTH TIa30B.
CpenHsist MOJISIpHAsi Macca CMeCH.

CrtpoeHre TBEpIBIX TEN: KPUCTAUIMYECKHE M aMOpQHBIC BEIIECTBA. THIBI KPUCTALTHYECKUX
pEIIeTOK: aToOMHasi, MOJEKyJspHas, WOHHas, Merauimueckas. [loHsTHe 00 3nMeMEHTapHOU sYeiKe.
Pacuem uucna uownos, cooepocawuxcs 6 snemenmapnou suetike. HMonnvle paouycwi. Onpeodenenue
Memaniuyecko2o paouycd. 3aBUCUMOCTb (DU3MUECKHUX CBOMCTB BEIIECTBA OT THIMA KPUCTALTUYECKON
pemerku. Ilpuumnbl MHOrooOpasusi BemiecTB. COBpEMEHHbIE MPEACTABIEHUS O CTPOCHUU TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX BEIIECTB.

JdemoncTpauuu. 1. OOpasibl BEHIECTB MOJEKYISIPHOTO U HEMOJICKYJSAPHOTO CTPOCHUsA. 2.
Bo3sronka nopna. 3. Moaenu MoieKyit.

1. Kpucrammueckue pemeTKH.

1.1.2. OcHOBHbIE 32aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX pPeaKIui

Krnaccudpukanys XMMHUECKUX peaKkUMi MO0 pa3Iu4HbIM IpHU3HAKaM CpaBHEHUS. ['OMOreHHble U
rereporeHHble peaknuu. Knaccudukaius mo 3Haky temaoBoro addekra. OdpaTumbie 1 HEOOpaTUMbIE
peakuuu. Karanutuueckue M HeKaTaIUTUYECKUE peakiuu. Peaknuu ¢ u3MeHeHHeM U 0e3 M3MEHEHMs
CTETIEHU OKUCJIEHUS SJIEMEHTOB B COCJUHEHUSIX.

DHepreTuka XuMU4eckux peakuuil. TemnoBoil 3pPexT XuMHueckoil peakuuu. DHI0TePMUYECKUE U
HK30TEpPMHUUECKUE peakiuu. TepMoXUMHUECKUe ypaBHeHHUs. Teruiora oOpa3oBaHUS BeEIECTBAa. 3aKOH
I'ecca u cnenctBus U3 Hero. DHeprus cBs3u. Ilonamue o énympenteti snepauu U dHTaNbNUU. [loHsTue 06
sHTponuu. Bropoil 3akoH TepmonumHamuku. dopmyna bonpivana. Duepruss ['m66ca um kputepuu
CaMOIIPOU3BOJIbHOCTH XUMHUECKON PEAKIIHH.

OObpatumbie peakiuu. XuMmuyeckoe paBHoBecue. KonctanTta paBHoBecus. [Ipuniun Jle HlaTenbe.
PaBHOBecHBIE COCTOSIHUS: yCTOMYMBOE, HEycTOWuuBOe, Oe3paznuuHoe. CMeleHHe XUMHUYECKOTO
paBHOBECHSI MO/ JCHCTBHEM Pa3IMUHBIX (PAKTOPOB: KOHIIEHTPAIIMHM PEareHTOB WM MPOJIYKTOB PEaKIUH,
JaBJICHUs, TeMIepaTyphl. Posb cMelieHnst paBHOBECHS B TEXHOJIOTUYECKUX ITpoLieccax.

CKopocTh XMMHUYECKHUX pEaKkIuil, ee 3aBUCUMOCTh OT Pa3JIHYHBIX (HaKTOPOB: MPUPOJIBI
pearvpymonux BeuecTB, KOHIEHTPALlUU pearupyomnux BeulecTB, TeMIepaTyphl, HATMUMS KaTajau3aTopa,
IUIOLIA/IA MOBEPXHOCTU PEArMpyONINX BEUIECTB. Peakiiuu ToMOreHHbIE U T€TEPOreHHbIE. JIeMeHmapHble
peaxkyuu. Mexanusm peaxyuu. AKMUBUPOBAHHBIU KOMNIEKC (nepexooHoe cocmosiHue). 3aKoH
neWcTByomux mMacc. Koncmanma ckopocmu peaxkyuu, ee pazmeprocmy. CKopocmb peakyuu paouoax-
musHoeo pacnaoda. Ilepuoo nonypacnaoda. llpasuno Baat-I'odpda. [lonstre 06 sHeprun aktuparuu u 00
SHEepreTudeckoM mnpoduie peakuuu. Ypasnenue Appenuyca. KatamuzaTopbsl u Katainus3. OHepeus
aKmueayuyu Kamanuzupyemou u HeKamaiuzupyemot peakyuu. AKTUBHOCTb U CEJIEKTUBHOCTh KaTaJln3aro-
pa. [omocennulii u cemepocennuvlii kamanus. I omocennulii katanu3 B ra3oBoit ¢aze. Kartamuruueckoe
OKHCJIEHHE YrapHOro ra3za B KOHBEPTEpaxX BBIXJIONHBIX I'a30B B aBTOMOOWISX. Ponb kamanuzamopos &
npupooe u NPOMbluLIeHHOM npouzsoocmee. Depmenmoi KAk OUOIO2UYECKUE KAMATUZAMOPYL.



JdeMoHcTpanum. 1. DK30TepMUUECKHE U DHAOTEPMUYECKUE XMMHUUYECKUE peakuuu. 2. TeruioBble
SIBJIEHUSI TIPU PACTBOPEHUU CEPHOM KHUCIIOTHI U aMMHUAYHOW CEUTPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKIUU
OT MPHUPOJbI BEHIECTB Ha MNpPUMEpPE B3aUMOJCUCTBUSL PACTBOPOB PAa3IUYHBIX KUCIOT OJUHAKOBOMH
KOHIIEHTPAllMU C OJMHAKOBBIMH KycOukamH (TpaHyjlaMH) LHMHKAa W OJUHAKOBBIX KYCOYKOB pa3HbIX
METaJUIOB (MarHusi, LMHKA, eJie3a) C pacTBOPOM COJITHOW KUCHOTHL. 4. B3aumojeiicTBue pacTBOpPOB
CEpHOIl KHCIIOTHI C pacTBOpaMHU TUOCY/Ib(aTa HATpUs Pa3IMYHOM KOHIIEHTPALMM W TEeMIIepaTyphl. 5.
3aBucumocts nonoxenus pasHosecus B cucteme 2NO2 - N2O4 oT Temneparypsl.

JlabGoparopubie onbIThI. 1. Katanurrdeckoe pasioxeHue nepokcuia BoJI0poaa.

1.1.3. PactBops1

CriocoObl BBIpa)KEHHS KOJUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JOJs PacTBOPEHHOIO
BellecTBa (IIPOLIEHTHAs KOHUEHTpaLus), MoaiapHas Kouyenmpayus. Tumpoeanue. PacTBOpeHHE Kak
busuKo-xuMHueckuii mpouecc. Kpucmannocuopamol.

Hucnepcubie cuctembl. Kommouanele pactBopbl. McrtuaHBIE pacTBOphl. JlucnepcHas ¢dasza u
mucniepconHas cpefa. CycneH3un W 3Myiabcud. 3o0iu U renu. OnanecrueHius. Dddext Tunmans.
Koarymsuus. Cenumenrtanus. Cunepesuc.

Peaknun B pacTBOpax amekTpoiauToB. KayecTBEHHbIE peakIUM Ha MOHBI B pactBope. KucnorHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. AMdorepHocTh. MoHHOE mpousBeneHue Boabl. BogopoaHsrit
nokazarenb (pH) pactBopa. CusnbHble u ciiadble 37eKTpoauThl. Pacuer pH pacTBOpOB CHUIIBHBIX KHCIOT U
menoueid. KoHcTanThl nuccoumanuu  cnalblx  AneKTpoiauToB. (CeA3b  KOHcmawmvl U CMeneHu
ouccoyuayuu. 3axkon pazeedenus Ocmearvoa. Peakiuum moHHoro ooOmeHa. IlonHbIe W COKpalieHHbIE
MOHHbIE ypaBHeHMs. ['maponu3 coneil. ['maponn3 no kaTuoHy, MO aHUOHY, IO KaTHUOHY U 10 aHHOHY.
Peakuust cpenbl pacTBOpOB COJCii: KUCIOTHAs, LIENOYHAass U HehTpanbHas. [lonHbli HeoOpaTUMBIi
runponus. llonyuenue peaxyueil euopoausa OCHO8HuIX coiell. llonamue o npomoaumu4eckol meopuu
bpencmeoa—/loypu. I[lonamue o meopuu kuciom u ochosanuu Jlviouca. 3HayeHWE TUIPOIH3A B
OnosIornYeckux OOMEHHBIX Tmpoueccax. Ilpumenenue eudponuza 8 npomwviuiienHocmu. PaBHOBecue
MEXy HACBIIIEHHBIM pacTBOPOM M ocaakoM. IIpousBeneHne pacTBOpUMOCTH.

Jemoncrpauuu. 1. OnpeneneHue KUCIOTHOCTA CPeIbl MPH TOMOIIM HHIUKATOPOB. 2. Dddexr
Tunnans. 3. OOpa3zoBaHNe KOMILIEKCHBIX COETMHEHUH MEPEXOIHBIX METAIIIOB.

JlabopaTopuble onbIThl. 1. Peakiiuu nonHoro oomMena. 2. CBOICTBa KOJUIOMJAHBIX PacTBOPOB. 3.
I'upponus coneit. 4. [loayyeHnue u CBONCTBAa KOMILIEKCHBIX COETMHEHMI.

1.1.4. OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE MPOIIECCHI

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH. THIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.
Oxucnenue U BoccTaHoBIeHHE. OKUCIUTEIN U BOCCTAHOBUTEIH. METO/ 3JIEKTPOHHOIO M 3JIEKTPOHHO-
noHHoro Oananca. [loBeneHue BemecTB B cpenax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar xanus kak
okuciutTenb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIMK B MIPUPOJIE, MPOU3BOICTBEHHBIX MPOIEcCcax U
KU3ZHENESITEIIbHOCTH OPTaHU3MOB.

lanpBannyeckuil 3nmeMeHT (Ha mpumepe sneMeHTa JlaHudis). XUMUYECKHE HCTOYHMKHU TOKa:
TraJIbBAHUYECKUE 3JIEMEHThI, aKKyMYJSATOPbl W TOIUIMBHBIE 3JEMEHTBL. Dopma 3anucu Xumuieckoco
ucmounuxka moka. Cmanoapmmuuiii 6000pOOHbLL 21eKmpo0. CmaHOapmHblil 31eKMPOOHbILU NOMEHYUA
cucmemvl. llonamue 06 s1ekmpodsudxcywel cuie peaxyuu. DIEKTPOXUMHUECKHUNA DPSII HAMPSKEHHUMA
(aKTUBHOCTH) METAJJIOB (PsA CTaHAAPTHBIX JIEKTPOJIHBIX MOTEHLUAIOB). Hanpasnenue oxuciumenbHo-
80CCMAHOBUMENILHBIX PEaKYULL.

DNEeKTPOIN3 PacIiuIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB (KHUCIOT, IIeN04Yel u comneil). 3axkonwl
onekmpoausa. llpakTMueckoe TMPUMEHEHHUE OJJIEKTpPOoJM3a Il  TMOJYyYEHHs  IIEJNOYHBbIX, Ie-
JIOYHO3EMEJIbHBIX METAJJIOB U aJTIOMUHUS.

Koppo3ust MeTamioB: crocoObl 3aIlUThl METAIIOB OT KOPPO3UH.

JeMoHcTpanum. B3aumoelicTBue nepMaHranara Kajaus ¢ CyJlb(QUTOM HaTpus B pa3HbIX cpefax.

1.2. OCHOBBI HEOPTAHUYECKOM XUMUH

1.2.1. Krnaccudukanus u HoMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUN

Baxneiiiine Kiacchl HEOPraHMYECKUX BEIIECTB. JIEMEHThl METaulbl UM HEMETaUIbl U HUX
nonioxkenue B Ilepuonmyeckoii cucreme. Kiaccudukanuss 1 HOMEHKIIATypa CIOKHBIX HEOPraHUYECKUX
COEIMHEHUI: OKCHJIOB, THMAPOKCUAOB, KHUCIOT M coyied. I'eHeTmueckas CBsI3b MEXIy KiaccaMu
HEOpraHMYeCcKUX coequHeHui. nenTuduxaius HeopraHn4eckux BEIeCTB U HOHOB.

KommniekcHble coennneHus. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTesb, JIMTaHJIBL.
Koopmunarmmonnoe umcino. HomeHkmaTypa KOMIUIEKCHBIX COCIWHEHHMHA. 3HAYCHHE KOMIUJIEKCHBIX
coeauHeHnil. [loHsATHE O KOOPAMHALMOHHON XUMUHU.



1.2.2. Hemeramisl

Bomopon. Ilonmyuenue, ¢usnueckue W XUMHYECKHE CBOMCTBAa (peakiMd C MeTaUlaMH M
HEMeTallJIaMH, BOCCTAaHOBIIEHUE OKCUIOB 1 coiieid). ['uapuapl. TorumBHbBIE 3IEMEHTHI.

lNayorensr. OOmas xapakTepUCTHKA 3JIEMEHTOB TyaBHOW moarpymnmbl VII rpymnmel. dusnueckue
CBOMCTBAa IPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHUS OKHCIUTEIbHON AaKTUBHOCTU TaJIOTEHOB B
COOTBETCTBHHM C HX IMOJOKEHHWEM B mepuoanueckod Ttadnuue. [lopsioxk BBITECHEHHs TallOTEHOB W3
pacTBOPOB TaJIOTEHHIOB. XJIOp — IMOJyYeHHE B TPOMBIIUIEHHOCTH W J1a0OpaTOpUM, pPEaKUuu ¢
METaJUIaMM UM HeMeTaulaMu. BzaumonelcTBue xjopa ¢ BOAOW M pacTBOpaMu wienodeil. [lenwnou me-
XAHU3M peakyuu 63aumooeicmsusi xiopa ¢ 6000podom. Obeszaparjicusanue NUMbEBOU 6800bl XI0POM.
Xpanenue u mpancnopmuposxka xaopa. KucinopogHsie coeluHeHUsl XJopa. [ MIOXJIOpUTHI, XJIOPAThl U
nepxJjopaTsl Kak TUMWYHBbIE okuciutenn. OcobeHHocTH XuMHUHM (GTopa, Opoma M moja. KadectBeHHas
peakuus Ha uoA. ['amoreHoBOJOpOABI — MOJy4YeHHE, KUCIOTHbIE M BOCCTAHOBUTEIbHBIE CBOWCTBA.
Xnoposojopoa. ["anorenoBo1opoaHbIE KUCIOTHI U X cosd. CossiHast KucnoTa u ee conu. KauecTBeHHbIe
peaKkiuy Ha rajoreHu1-uoHbl. [IpuMeHenne raloreHoB U UX BaXKHEUIINX COeIMHEHUH.

DOneMeHThl NOArpyMNIbl Kuciopoaa. O0Imas XxapakTepucTUKa 3JEMEHTOB IJIaBHOW moarpymmsl VI
rpynnbsl. Gu3nyecKkue CBOMCTBA MPOCTHIX BemiecTB. O30H Kak aIOTPOIHAs MOAM(UKALMS KUCIOPOAA.
[Tonyuenue o3oHa. O3onamopei. O30H Kak OKUciIWTedb. 1lo3UTHBHAas M HeratuBHas POJb O30HA B
OKpyJXKaromeh cpene. Bzaumooeiicmeue o3ona ¢ ankenamu. CpaBHEHHE CBOWCTB 030HA U KHCJIOPOJA.
Bopa u nepokcua Booposia Kak BOAOPOJHBIE COEAMHEHNUS KUCIOpOia — cpaBHeHue cBoicTB. [lepokcua
BOJOPOJa KaK OKHCIWTENb W BOCCTaHOBUTENb. llepokcuasl MertamnoB. [lowsamue 06 opeanuyeckux
nepoxcudax. Cepa. Annorponus ceppl. PuU3nyecKkue U XUMHUUYECKUE CBOICTBA cephl (B3aMMOJEHCTBHE C
MeTaJlJIaMH, KUCIOPOJOM, BOAOPOJIOM, PACTBOpAMH IIeNlouel, KUCIO0TaMU-OKUCIUTEIsIMH). B3aumoneit-
CTBHE CEpHI ¢ Cyab(UTOM HaTpHs ¢ oOpasoBanueM Tuocyibdara Harpus. CepoBOAOPOa — MOTyUYCHHE,
KHCIIOTHBIE W BOCCTaHOBHUTENbHBIE cBoicTBa. Cynbbunsl. Jucynvgan. Ilowamue o nonucyrvguoax.
CepHHCTBIN ra3 Kak KMCIOTHBIN OKchJ. OKHCIUTENbHbIE U BOCCTAHOBUTENIBHBIE CBOMCTBA CEPHUCTOIO
raza. [lonydyeHue cepHUCTOro ra3a B MPOMBIIIJICHHOCTH U JiabopaTopuu. CepHUCTasi KUCIIOTa U €€ COJH.
Cepnbiii anruapug. Cepnast kuciaora. CBolCTBa KOHIIEGHTPUPOBAHHOW U Pa30aBIE€HHON CEPHOM KHUCIOTHI.
JleiicTBHE€ KOHIICHTPUPOBAHHOM CEpHOM KHCJIOTBI Ha caxap, MeTajulbl, HEMETaJUlbl, CYIb(UIbIL.
Tepmuueckass ycroiiuuBocTh cynbdatoB. Kpucmannocuopamel cyrvgpamos memannos. KauecTBeHHas
peaxius Ha CEpHYIO KUCIOTY U €€ COJIU.

DneMeHThl noArpynnsl a3ora. O01as XxapakTepUCTHKA JIEMEHTOB IJIABHOM NOArPYyNIbl V IPyMIbL.
duznyeckre CBOMCTBA MPOCTHIX BEIIECTB.

A3ot u ero coenquHeHus. CTpoeHne MoJeKyibl a3oTa. Ousnyeckue 1 XUMUYECKHE CBOMCTBA a30Ta.
[Tonydyenue a3oTra B MPOMBINUIEHHOCTH U jJabopatopuu. Hutpumpl. AMMHaKk — ero mOJy4YeHHE,
¢dusnveckne u XuMu4eckue cBoiictBa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHAK Kak
BOCCTaHOBUTENb. B3aumoodelicmsue amMmuara ¢ akmugHbLMU Memaiiamu. Amuo Hampus, e2o c8oLcmaa.
Conu ammonus. [loBenenue coselt aMMoHMs Ipu HarpeBaHuu. KauecTBeHHas peakiusi HA HOH aMMOHUS.
[Mpumenenune ammuaka. OKCHIIBI a30Ta, UX MosyueHue u cBoiicTBa. Okcua azota (). OkucieHne okcuma
azota (1) kucmopomom. JJumepusarus oxcuaa azota (IV). AzoTucras KucioTa u ee coiar. HUTPUTHI Kak
OKHUCIIUTEIH U BOCCTAHOBUTENH. A30THasI KUCIOTa — (PU3NYECKUE U XUMHUUECKHE CBOWMCTBA, MOTYUYCHHE.
A30THas KHUCIIOTa KakK OKHUCIUTENb (OTHOLIEHHE a30THOM KHCIOTHI K MeTajllaM M HeMeTalljiaMm).
3aBUCHUMOCTh MPOAYKTa BOCCTAHOBJICHHS a30THOM KHCIOTHI OT aKTUBHOCTH METajula U KOHIICHTPAINH
KUCIOTHL. [lonamue o kamuone numponus. OcobeHHOCMb 63auMOOelcmeus MAasHus U MapeaHya c
pazbasnennoil azomuou kuciomou. HuTpaTsl, uX QpuU3nMUecKue 1 XMMUYECKHE CBOMCTBA (OKUCIUTENIbHBIE
CBOMCTBA U TEPMUYECKAsI YCTONUNBOCTH), IPUMEHEHHUE.

docdop u ero coenunenus. Amnorponus pochopa. Puznueckue cpoiicTBa Gocpopa. XuMuieckne
cBoiictBa (ochopa (peakuu ¢ KHCIOPOJIOM, TrajoreHaMu, MeTajUlaMH, CIIOKHBIMH BEIICCTBAMU-
okucnurensimu, menodamu). [lomydenne u mnpumenenue ¢ochopa. Xropuosr gocgopa. DochuH.
®ochunel. Dochopueiii  anruapua. Oprodochopnas u merapocopHas KUCIOTHI M HX COJH.
KayectBennast peakuuss Ha oprodocdatsl. Paznoxxenue optopochoproit kucnorsl. Ilpumenenue
dbochopHOl KUCIOTHI W ee coneil. buomormueckas ponb docdatoB. [Tupogocgopuas kucioma u
nupogocgamoi. Oxcuo gocgopa (111), pochopucras kuciora u ee conu. PochopHoBaTHCTas KUCTOTA U
€€ COJIU.

[Moarpynma yrnepoaa. OO01iast XxapakTepUCTHKa JIEMEHTOB ITaBHON oArpymmbl [V rpynmsL.

VYrnepoa. Annorponust yriaepoja. CpaBHEHHE CTPOSHHUS U CBOMCTB Trpadura u anmaza. OymiepeH
KaK HOBasi MOJIEKYJsipHas ¢opMa yriaepoaa. YTrollb: XUMUYECKUE CBOICTBA, MOMyYeHUE U MPUMEHEHHE



yria. Kapounsl. ['maponus xkapOuma xaneius U kapobuna amoMuHus. KapOuabl mepexonHbix METauIoB
(>kene3a, Xpoma W [p.) Kak CBepXIpouHble MaTepuaibl. CHHTE3-Ta3 KaKk OCHOBAa COBPEMEHHOM
IPOMBIIITIEHHOCTH. OKCHABI yriepona. OneKmpoHHOe CmpoeHue MONEKYIbl YeapHo20 2asd. YTOoib U
yrapHbIN Ta3 Kak BOCCTAaHOBUTENH. Peakiiusi yrapHoro rasza ¢ paciuiaBamu menodeid. Cunates GopMHUaToB.
OOpa3oBaHue yrapHOro rasza MpH HEMOJHOM CrOpaHuH yriisi. buonormdeckoe aeicTBUE yrapHOTro rasa.
[lonyyenue W NpUMEHEHHE YTapHOIO Ta3a. YTJEKUCIbIM ra3: IOJIy4YeHUue, XMMHYECKUE CBOMCTBA
(B3auMo/IeliCTBUE YIJIEKUCIOrO Ta3a C BOJAOW, LIEJIOYaMH, MarHueM, IEPOKCHJIAMU METaJIOB).
OnekmponHoe cmpoenue yanekucio2o 2aza. YroiabHas KUCIOTa U ee conu. KapOoHaTsl U TUapokapoo-
HaThl: WX IIOBEJEHHE Ipu HarpeBaHuu. KauecTBeHHass peakuus Ha KapOoHaT-WMOH. Haxoowcoenue
KapOoHamo8 MacHusi U Kaabyus 8 npupooe: KOpAjllvl, dHcemuye, U3BeCMHAKU (U38eCMKO8ble 20pbl,
Kapcmogvle newjepul, CMaiakmumsl U Cmaniazmumal).

Kpemuuii. ®usznyeckne M XUMHYECKHE CBOWCTBA KpeMHHs. Peakuuu ¢ yriem, KHCIOPOIOM,
XJIODOM, MAarHveM, pacTBOpaMu IIeno4el, cepoBonopoaoM. CuilaH — BOJOPOJHOE COEIUHEHHE
kpemuust. Cumunumzapl. I[lonyuenne u npumeHenune kpemuus. Oxcun kpemuus (IV), ero crpoenwe,
¢u3nveckre U XUMHUYECKUE CBOMCTBA, 3HAYCHUE B IPUPOJAE U NpuMeHeHne. KpeMHueBble KUCIOThI U UX
conu. ['maponn3 cuinkaToB. CUIMKAaTHBIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI. AJTFOMOCUINKATHI.

Bop. Oxcuo oopa. bBopunas xucihoma u ee coau. Bypa. Booopoouvie coedunenus oopa —
oopanvt. Ilpumenenue coeounenuit oopa.

bnaropoansie (nHepTHbIe) Ta3bl. OOIIas XapaKTepUCTHKAa 3JIEMEHTOB rinaBHOW moarpymmsl VI
rpynnsl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. IIpuMenenune 01aropoaHbIX ra3os.

Hdemoncrpanun. 1. Tlopenne Bomopoma. 2. Ilomyuenue xjopa (ombIT B mpoOupke). 3.
OxucauTenbHble CBOMCTBA pacTBOpa runoxjopura Hatpus. 4. OnbiTel ¢ OpoMHON BomoH. 5. IlnaBnenue
cepnl. 6. 'openue cepbl B kuciopoze. 7. BzaumoenictBue xeines3a ¢ cepoil. 8. 'openue cepoBogopoaa. 9.
Ocaxnenne cynbpuaoB. 10. CpoiictBa cepHuctoro raza. 11. JleiicTBUe KOHIIEHTPUPOBAHHOW CEPHOMU
KHUCJIOTBl Ha Mellb U caxapo3y. 12. PactBopenue ammuaka B Boje. 13. OcHOBHBIE CBOICTBa pacTBopa
ammuaka. 14. Karanutuueckoe okuciaenue ammuaka. 15. [lonyuenue okcuaa azora (II) u ero okucnenue
Ha Bo3ayxe. 16. JleiicTBue a30THOW KuCIOTHI Ha Menb. 17. T'openue docdopa B kucimopome. 18.
[IpeBpamenne kpacHoro ¢Gocdopa B Oenblii U ero ceeueHue B TemHoTe. 19. BsammopeiictBue
docdopHoro anruapuaa ¢ Bogou. 20. OOpasusl rpaduta, anmasa, kpeMuus. 21. 'openue yrapHoro rasa.
22. TyiieHue miaMeHu YTIeKUCIIbIM Ta3oMm. 23. Pa3znoxkenune Mmpamopa.

JlabopaTopubie ombiThl. 1. Ilonyuenue xnopa u wu3ydeHue ero cBoiicTB. 2. CBoiicTBa
xJjopcoaepxkamux oroenuaresneii. 3. CBoicTBa Opoma, noaa u ux coneit. 4. 3yuenue cBOMCTB cepHOM
KHCJIOTHI U €€ cosel. 5. M3yuenue cBoiCTB BOJHOrO pacTBopa aMMuaka. 6. CBoicTBa cojieil aMMOHHS. 7.
KauectBeHHast peakiust Ha kapOoHaT-uoOH. 8. McnbiTaHue pacTBopa CHIIMKAaTa HaTpUsl MHIUKATOPOM. 9.
O3HakomiieHHEe ¢ 00pa3lamMu MPUPOTHBIX CUIIUKATOB.

1.2.3. Meraibl

OOmmii  0630p 21emMeHTOB —  MeTayuloB.  CBoiicTBa  HPOCTBIX  BEIIECTB-METAJJIOB.
DNEeKTPOXUMHUYECKUN sl HANpPSDKEHUN MeTaluioB. MeTauinyecknue KPUCTALTUYECKUE PEHISTKU.
CrutaBbl. XapakTepucTHKa Hanbosiee N3BECTHBIX CIUIaBoB. [lomyueHne u npuMeHeHne MeTaljioB.

Hlenouynsle Mertamnpl. OOmIas XapakTepUCTHKa 3JIEMEHTOB TIJIaBHOM mnoAarpymnnsl [ rpynmsl.
CBoiicTBa LIETOYHBIX METAUIOB. Pacrio3HaBaHue KaTUOHOB JIMTHS, HaTpus U Kanus. Hatpuil u kanmuii —
MIPEICTaBUTENN LIETOYHBIX METAJUIOB. XapaKTepHbIE peakuu HaTpus W Kanus. [lonydeHue mienodHbIx
MeTayIoB. OKCHIIBI U NEPOKCHUJIBI HAaTpusl U Kanus. CoenquHeHus Hatpus U Kanusa. Conn HaTpus, Kanus,
UX 3Ha4Y€HUE B IPUPOJIE U KU3HU yesioBeka. Cosa u eKuil HaTp — BaKHEHIEe COeMHEHMS HaTpHsL.

bepunnuii, Maraui, menodyHo3eMenbHble MeTallibl. O0Ias XapakTepuCTUKa 3JI€MEHTOB TJIaBHOU
noarpynns! II rpynnel. bepunnuii, Maruuii, menouyHo3eMeNbHbIE MeTaIbl. AM(OTEPHOCTh OKCHAA U
ruspokcuaa 6epwning. OKpacka IIaMeHH COJISIMH IEIOYHO3eMEIbHBIX METauIoB. MarHuil M Kajiblui,
ux o0Ias XapakTepucTHKa Ha OcCHOBe mnosiokeHus B Ilepumonmueckoil cucreme snemento /[ U.
MenneneeBa u cTpoeHus: aroMoB. [lonydenue, puznyeckre ¥ XUMUUYECKHE CBOWCTBA, IPUMEHEHUE Mar-
HUS, KanblUs U X coequHeHui. Conu Maraus U KajiblMsl, UX 3HaUE€HUE B MPUPOJAE U >KU3HH YEJIOBEKA.
JKecTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Antomunuil. PacipoctpaHeHHOCTh B IpHpoe, GrU3NUecKue U XMMHUYECKHEe CBOMCTBA (OTHOILIEHUE K
KHUCJIOPOAY, TajJloreHaM, pacTBOpaM KHCJIOT U Iueiodel, amomorepmusi). IIpou3BOICTBO alrOMHHMAL.
[Ipumenenue amoMuHus. AMGOTepHOCTh OKcUaa U rujapokcuaa aaoMunus. Conu amomunus. [lomHoe
pasyioKeHue BOJOU COJel aTtOMUHMS CO CIAObIMM JIBYXOCHOBHBIMH KHUCIOTaMHU. AJIFOMUHATHI B TBEPAOM
BUJIE U B pacTBope. KoMIiekcHbIe cOeIMHEHNS aTtOMUHUS.



Onoeo u ceumneu. QDusuueckue u XumuueckKue ceoucmea (Peakuuu ¢ KuciopoooM,
kucnomamu), npumenenue. Conu onosa (II) u ceunya (I1). Céunyoswiii akKymyaasmop.

Mertamtel mo6ouHbIX moarpymnm. OO0Imas xapakTepucTuka rnepexonubix MeramioB |—VIII rpynm.
Oco0eHHOCTH CTPOEHUSI aTOMOB MEPEXOIHbIX MeTaioB. OO0me Gu3ndecKkue U XUMUUYECKHAE CBOMCTBA.
[IpuMeHeHne MeTaIoB.

Xpom. duznyeckue cBOWCTBa Xpoma. XHUMHYECKHE CBOMCTBA XpoMa (OTHOILIEHHE K BOJSHOMY
napy, KMCJIOpo.ly, XJopy, pacTBopaM kuciot). [lonydenue u npumenenue xpoma. CoeTuHEHUS Xpoma.
N3meHnenne  OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB  OKCHUJIOB U
THJIPOKCHUJIOB XpOMa C POCTOM CTETIEHU OKUCIIeHUA. AM(pOTepHbIE CBONCTBA OKCHIA U THIPOKCHAA XpoMa
(). Oxucnenune coseir xpoma (1) B xpomarel. B3auMHBIC Tepexoabl XpOMAaTOB U JAUXPOMATOB.
Xpomatbl U JUXPOMAThl Kak OKUCIUTEIU. [lonnoe paznogicenue sooou conei xpoma (1) co crabvimu
08yx0CcHO8HbIMU Kuciomamu. Komniexcuvie coedunenus xpoma.

Mapranen. dusnyeckue CBOWCTBA MapraHiia. XMMHUYECKHE CBOMCTBA MapraHia (OTHOIICHHE K
KHUCJIOPOJY, XJIOpY, pacTBopaM Kuciiot). [lonydenue u npumenenune mapranna. Oxcu mapranmna (1V) kakx
OKHCJIUTENb M Katanu3atop. [lepMaHraHaT Kamusi Kak OKHCIUTENb. Okcuod u eudpoxcud mapeanya (I1):
noayuenue u ceoticmea. Coedunenust mapeanya (). Manea- nam (V1) kanus u maneanam (V) xanus, ux
noyueHue.

Kenezo. Haxoxnenue B mpupoje. 3HAUCHHE XKeje3a Ui OopraHu3Ma uesjoBeka. Dusznueckue
CBOMCTBa eye3a. XMMUYECKHUE CBOWCTBA kene3a (B3aUMOACHCTBHE C KUCIOPOIOM, XJIOPOM, CEpOi,
yrieMm, BOJOH, KHUCIOTaMH, pacTBopamu coiieil). CmaBbl kene3a ¢ yriepogoMm. Ilomyuenue u
npuMeHeHue kene3a. CoenuHeHus kene3a. CpaBHEHHME KHCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-
BOCCTaHOBHTEIIbHBIX CBOWCTB ruapokcuaa xeie3a (1) u rumpokcuna sxenesa (I11). Comu xenesza (1) u
xenesa (III). Metoaer nepeBoza cosneit xenesza (II) B conu xenesa (II1) u obpatno. [lonHoe paznoxenue
Bogoi comeil skene3a (III) co cmaObiMu OBYXOCHOBHBIMU KHCIOTaMH. OKHUCIUTENbHBIE CBOWCTBA
coenunennii xenesa (III) B peakuusx ¢ BOCCTAaHOBUTEISMHU (MOAMIOM, CEPOBOJOPOJIOM U MEABIO).
[{nanuaHple KOMIUIEKCH Jkene3a. KauectBennsie peakiuu Ha woHbl xeneza (II) u (III). @eppumoi, ux
noyyeHue u npumeHeHue.

Menps. Haxoxnenne B mpupope. buonormdeckas ponb. Pu3nMueckue U XUMHUYECKHE CBOMCTBA
(B3aMIMOICHCTBUE C KHUCIIOPOJOM, XJIOPOM, CEpOM, KUCIOTaMU-OKHCIUTEasIMH, xitopuaoMm sxenesa (I11)).
Bszaumooeiicmeue meou ¢ KOHYEHMPUPOBAHHBIMU CONAHOU, OPOMOBOOOPOOHOU U UOOOB0OOPOOHOU
Kuciomamu 6e3 oocmyna 6o3zoyxa. llonyuenne u npumenenue meau. Oxcun u rugpokcua meau (II).
Comu meau (II). Menusiii kymopoc. Ammuakatsl meau (1) u mexu (I1). Tlonyyenue oxcuma meau (I)
BoccTaHoBneHueM ruapokcuaa Menu (1) rimoxo3oii. [Tonyyenune ximopuaa u nogauaa menu (1).

Cepebpo. Dusnueckue U XUMHUYECKHE CBOWMCTBAa (B3aMMOJIEHCTBHE C CEPOBOAOPOJIOM B
MPUCYTCTBUU KHCIOpPOJa, KHCIOTaMHU-OKUciuTensiMu). OcaxaeHue okcuaa cepebpa INpu AelcTBUU
ienourd Ha conlu cepedpa. AMMHakathl cepeOpa kKak okuchnuTenn. KadecTBeHHas peakius Ha HOHBI
cepeOpa. [Ipumenenue cepedpa.

3on0T0. OU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C XJIOPOM, «I1aPCKOI BOAKOI»).
3onoToxiopoBoaopoaHas kuciora. I'mapokcua 3omota (I11). Kommiekcst 30mo0ta. CiocoObl BIIEICHUS
30J10Ta U3 30JI0TOHOCHOU MOposl. [IpuMenenue 3o01o0Ta.

[uuk. ®uznueckne 1 XMMUYECKUE CBOICTBA (B3aUMO/IECTBUE C raJIOT€HaMHU, KUCIIOPOJIOM, CEPOH,
BOJIOM, pacTBOpamMH KHUCIOT u Iienoueil). [lonydyenne u nmpumeHeHue nmuHka. AMGOTEpHOCTh OKCHJA U
TUIPOKCH/IA IMHKA. BaxkHelre cojiv [uHKA.

Pmymb. @u3suueckue u xumuueckue (63aumooleiicmeue ¢ KUciopooom, cepoil, X10poMm,
Kuciomamu-oxkucaumenamu) ceoucmea. Ilonyuenue u npumenenue pmymu. Amanpecamvt — cniagvl
pmymu ¢ memainamu. Oxcuo pmymu (I1), ezo nonyuenue. Xnopuo u uoouo pmymu (II).

Hemoncrpauuu. 1. Komnexums meramtoB. 2. Kosmexkuuwss muHepanoB u pyxa. 3. Kommeknus
«Kenezo u ero cmiaBb». 4. OkpallMBaHUE IUIAMEHH COJIIMH UIEJOYHBIX M LIEIOYHO3EMEIbHBIX
MeTaiuioB. 5. B3aumoneiictBue Hatpusi ¢ Bojoi. 6. B3aumogerictBue kanbuus ¢ Bogoul. 7. Kosutekuus
«Amomunuity. 8. IlnaBnenune amomunusa. 9. BsaumoneilicTBue amtoMuHHMS co 1ienoubto. 10.
Amtomorepmus. 11. BzaumopeiictBue xpoma ¢ CONSTHOM KUCIO0TOM 6e3 goctymna Bo3ayxa. 12. OcaxaeHue
ruapokcuaa xpoma (III) u okucnenune ero nepokcuaoM Bogoposa. 13. PaznokeHne quxpomara aMMOHHUS.
14. PaznoxeHue nepokcuaa BoJIOpoaa Mo ASHCTBUEM AHOKCHIa Mapradia. 15. OcaxieHue ruJpokcuia
xene3a (II) u okucnenue ero Ha Bo3ayxe. 16. Boigenenue cepedpa u3 ero comueit neiicTBueM Meu.

JlaGoparopHble onbIThl. |. OkpalmnBaHHWe IJIAMEHU COCIWHEHUAMH IIEJTOYHBIX METAJUIOB. 2.
O3HakoMJIeHHME C MHUHEpaJlaMM W BaXKHEHIIMMHU COEAMHEHUSMHM WIEJIOYHBIX MeTayioB. 3. CBoiicTBa



COEMHEHUI MIENOUHBIX MeTaioB. 4. OKpacka IUIAaMEHHU COJISIMU IIEJIOYHO3EMEIbHBIX METAJIOB. 14.
CBoiicTBa Margusa u ero coenudenunii. 15. CBoiictBa coenqnHeHuil kaiubplus. 16. Xectkocts Bognl. 17.
CgoiictBa amomunus. 18. CpoiictBa coemuHeHuit amomunus. 19. Ceoilicmea onosa, ceunya u ux
coeounenuti. 20. CpoiictBa coemuHeHmii xpoma. 21. CBolicTBa MapraHlla WU €ro COCIWHCHUU. 22.
N3yuyenne Munepaios xeinesa. 23. CBoiicTBa xxene3a. 24. CBoiicTBa MelH, €€ CINIABOB U COEUHEHUH. 25.
CBoiicTBa IIMHKA U €0 COEIUHEHUN.

1.3. OCHOBBI OpraHN4YecKoi XUMHH

1.3.1. OCHOBHBIE NOHATUS OPraHUYECKON XUMUU

[losiBleHMEe M pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [IpenMer u 3amadu OpraHMYeCcKoOu
XUMHHM. MecTo M 3HauYeHUE OpPraHMYeCKOM XUMHUHU B CHCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.

OcobeHHOCTH OpraHM4eckux BemecTB. [IpuuumHBl MHOrooOpasusi OpraHHMYECKUX BELIECTB.
Opranuueckue BelIecTBa B MNpUpOAC. YTJIEPOAHBIM CKeJET OpPraHWYECKONW MOJIEKYJIbl, €ro THIIbL:
LHUKIMYecKHe, aunukiandeckue. KapOomukinyeckue u reTepouluKIMuYeckue ckenerel. KpaTtHocTh
XUMHUYECKON CBSI3M (BHUIBI CBA3€H B MOJEKYJIaxX OPraHUYECKUX BEIECTB: OJMHApHBIE, IBOIHBIE,
TpoiiHble). MI3MeHeHne 3Hepruu CBsi3ed MEXIy aTOMaMH yIiepoja IpU yBEIUYEHUH KPATHOCTU CBS3H.
HacpliieHHble 1 HEHACHIIIEHHbIE COEIMHEHUS.

DJNEeKTPOHHOE CTPOCHME M XHUMHYECKHE CBs3M aToMa yriepoia. ['mOpuauzanust aTOMHBIX
opOutaneii, ee TUITBI VIS OpPraHUYECKUX coemuHeHmit: Sp°, sp?, sp. OOpazoBanue cUrMa- U IHU-CBs3eil B
MOJIEKYJIaX OPraHUYECKUX COeANHEHUN. [[poCTpaHCTBEHHOE CTPOEHUE OPraHNYECKUX COCINHEHUM.

XUMUYECKOE CTPOEHHUE KaK MOPSAIOK COCJUHEHHsI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.
OCHOBHBIE IOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOCHMsI OpraHMYecKux coenuHeHuil A. M. byrtieposa.
3aBUCUMOCTb CBOMCTB BEILLECTB OT XUMUYECKOT0 cTpoeHus: Mosiekyi. CTpykrypHas gopmyna. M3omepus
u n3omepel. CTpyKTypHasi U IPOCTPAHCTBEHHAs uzomepus. M3zomepust yraepoanoro ckenera. Mzomepus
MOJIOXKEHUs. MexkiaccoBas uzomepus. Buabl nmpocTtpaHcTBeHHON n3zomepuu. OnTudeckas W30MeEpHsl.
AcummeTpruueckuil aToM yriiepoga. OnNTUYecKre aHTUNOABI. XUPAIbHOCTb. XUPAJIbHbIE U aXUpaJIbHbIE
MOJIEKYIbl. [ 'eomeTpuueckast usomepus (yuc-, TpaHC-U30Mepus).

QDu3uKo-xumuueckue Mmemoovbl UCCIE006AHUA CMPOCHUA U PEAKYUOHHOU CnOCOOHOCmU
opcanuueckux coeounenuui. Cnexkmpockonua HAMP, macc-cnekmpomempusn, uHppakpacruas
CHEeKmpOCKOnus.

DNEKTPOHHOE CTPOEHHE OPraHWYECKUX BEIIECTB. B3anMHOE BIMSHUE aTOMOB MU TPYII aTOMOB.
OnexkTpoHHbIe 3P PeKxTsl. MHIYKTUBHBINA U Me30MepHBbIi 3 dexTsl. [IpencTaBienue o peoHaHce.

Knaccudpukanusa opranndeckux BemecTB. OCHOBHBIE KIJIACChl OPraHUYECKUX COEIUHEHMH.
[TpuHiunsl  K1accupuUKaMu oOpraHuyeckux coeauHeHuil. [loHsTne o (yHKIMOHANBHOW TpyIIIe.
Krnaccudukanys opraHndeckux COEAUHEHMH Mo (yHKIMOHAIbHBIM rpymnnaM. ['omonorus. I'omomoru.
I'omosornueckas pasHOCTh. ['oMoOIOrH4ecKue psabl.

Homenknarypa opranmdeckux BemiecTB. MexayHapoaHas (cucreMaTudeckas) HOMEHKIIATypa
OpPraHUYECKUX BELIECTB U MPUHIMITBEI 00pa30BaHUs Ha3BaHUM OPraHUYEeCKUX coelMHeHUH. ParonansHas
HOMEHKJIATypa.

Knaccupukanus u ocoOeHHOCTH opraHuueckux peakuuil. CnocoObl 3amucell peakiuii B
oprannyeckoil xumuu. CxeMa U ypaBHEHHE. YCIOBUA MpoBeAeHUs peakuuid. Kimaccudukanus peakuuit
OpPraHMYECKUX BEIECTB IO CTPYKTYPHOMY IIPU3HAKY: 3aMELIEHHUE, INPUCOEINHEHUE, OTLICIIICHUE.
Peakunonnsle neHTpobl. [lepBoHauanbHble MOHATHA O TUMAX M MEXaHU3MaxX OpPraHUYECKUX peakiuil.
I'omMonauTHYeCKHI U TeTePOIUTUYECKUH pa3pblB KOBAIEHTHOM XMMHUYECKOH cBsA3U. CBOOOIHOpPAIMKAIIE-
HBI U MOHHBIM MeXaHu3Mbl peakuuu. [loHsTHe 0 CBOOOAHOM paaukaie, Hykieoduie, 31eKTpoduie,
KapOokaTHoHe U kapOaHnoHe. O003HaYCHNE MOHHBIX PEAKLIUH B OpraHn4ecKoil XuMHuu. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OpraHuyeckorl xumuu. VneHTuduxanmus opraHudecKuX COETUHEHH.
I'enernueckas cBA3b MEXAY KJaCcCaMHM OpraHUYECKUX COEINHEHUM.

JeMoHcTpanun. Mozenu opraHiyecKux MOJIEKYJI.

1.3.2. VYri1eBo10pOasI

AnKaHBI. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyNbl MeTaHa. Sp -Imbpummsamus
opbutaneit aromoB yrieponaa. ['omonmoruueckuit psa u obmas dopmyna ankaHoB. CucTeMaTHUecKas
HOMEHKJIaTypa QJIKaHOB W paJuKaioB. M3omepus yriepogHOro CKejera ankaHoB. [lonamue o
KoHgopmayusax. PU3NUECKUE CBOMCTBA aJKAHOB. 3aKOHOMEPHOCTH W3MEHEHMs (DU3NYECKUX CBOMCTB.
XUMUYEeCKHEe CBOMCTBA AJIKaHOB: raJIOTEHUPOBAHME, HUTPOBAHUE, NETHJIPUPOBAHUE, TEPMHUECKOE pa3-
JoXeHue (MMPOJH3), TOPEeHUEe KaK OJMH M3 OCHOBHBIX MCTOUYHMKOB TeIJla B MPOMBIIUIEHHOCTH U OBITY,



KaTaIUTUYECKOE OKHUCIIEHHE, KPEKHMHI KaK CIOCOOBl TIOJTYYEHHUS BaXXHEMIINX COEIUHEHHH B
OpPraHMYECKOM CHHTE3€, U30MEpU3alMsl KaKk Croco0 MOJyuyeHUs: BHICOKOCOPTHOro OeH3nHa. MexaHu3m
peakiu cBOOOJHOPAJAUKAIBHOIO 3aMelleHHs (Ha MpHMepe XJIOpUpoBaHHUS MeTaHa). CHHTETHYecKue
CHOCOOBI MOTY4YeHHsI alKaHOB. MeTO/Ibl MOJyueHUs aJIKaHOB U3 aJIKWIITAIOTeHu10B (peakuus Brop- na),
IeKapOOKCHIIMPOBAHUEM COJIEH KapOOHOBBIX KUCIIOT M BJIEKTPOJIM30M PACTBOPOB COJIEH KapOOHOBBIX
kucnoT. HaxoxieHre aikaHoB B IPUPO/IE U IPUMEHEHUE alIKaHOB.

Huknoankanbl. CTpoeHHEe MOJEKYyn IUKIoaIkaHoB. OOmas QopMyra IHKIOAIKAHOB.
Homenknarypa nukioankaHoB. M3omepusi LMKIOQJIKAHOB: YIJIEPOAHOIO CKEJIeTa, MEXKIaccoBasd,
POCTpaHCTBEHHAs (LUC-TpaHC-u30Mepus). HampspkeHHblEe W HeHanpspkeHHble IHKIIbL.  Crenuduka
CBOMCTB IIMKJIOAJIKAHOB C MaJIbIM Pa3MEpoOM IMKJIA. XUMHUYECKHE CBOMCTBA LIMKIJIONPOIIaHA: FOpPEHHE,
peakuuu NpUCOEIUHEHUs (THAPUPOBAHUE, NPUCOECIUHEHUE TaJOr€HOB, TaJOre€HOBOJAOPOJOB, BOIbI) U
LUKJIOT€KCaHa: TOPEHUE, PEaKuu paJuKalIbHOIO 3aMellleHus (XJIopupoBaHue, HUTpoBanue). [loaydyenue
LUKJIOAJIKAHOB U3 JIKaHOB U JUTaJIOr€HAJIKAHOB.

AnKeHBI. DNEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOSHME MONEKYIBl JTHiIeHA. sAp>-I mbpuamsanus
opbutaneii aromoB yriepoaa. cr- u P-Ces3u. ['omonmormueckuit psa u oOmas ¢opmyna aike- HOB.
Homenknarypa ankeHoB. M3omepus allkeHOB: YIJIEPOJHOTO CKelleTa, IOJIOKEHHsS] KpaTHOW CBSI3H,
IIPOCTPAHCTBEHHAsl  (F€OMETpUYEcKas M30MEpHUs, WIU  YUC-Mmpanc-u30MepHsi), MEXKKIIaccoBasl.
Ousnyeckue CBOMCTBa alIKeHOB. XHMHYECKHME CBOMCTBA alKeHOB. Peakuuu 31eKTpodUIBLHOTO
NPUCOCIUHEHNSI KaK CIoco0  TMoiydeHUs  (QYHKIHMOHAIBHBIX IPOM3BOJHBIX  YIJIEBOJOPOIOB:
THAPUPOBAaHUE, TaJOreHUPOBAHUE, TUIAPOTaJOTeHUpOBa- HUE, TUApaTanus aikeHoB. Mexanuzm
eKmpohuibHo20 npucoeounenuss K aikenam. llpaBuno MapKOBHHKOBA M €ro OOBSICHEHHE C TOUYKH
3peHus AJIEKTPOHHOU Teopuu. PajaukanbHOoe npucoeqHeHHe OPOMOBOAOPO/a K alKeHaM B IPUCYTCTBUH
nepekuceil. Bzaumooelicmeue aikeHo8 ¢ 6pOMOM U XIOPOM 6 2a306801 (haze npu 8blCOKOU memnepamype
unu Ha ceemy. OKUCIICHUE AalIKCHOB: TOPEHHE, OKHUCICHHWE KHCIOPOJOM B MPHUCYTCTBUU XJIOPHUIOB
nayutaaus (1) u menu (1) (Bakep-nporecc), OKMCICHHUE KMCIOPOIOM B IPUCYTCTBUU cepedpa, OKHCICHUE
rOpSYMM TOJKHCIEHHBIM PAaCTBOPOM IE€pMaHTaHaTa Kajus, OKUCICHUE MepMaHTaHATOM Kalus (peakuus
Baruepa), ozonuposanue. KauectBeHHbIE peakiiuy Ha ABOMHYIO CBs3b. [IpoMbIlieHHbIE U Tab0paTopHbIE
crocoObl  moylydyeHusi ankeHoB. [lomyueHue ankeHOB JAETUAPUPOBAHHMEM alKaHOB; peaxyuell
IMUMUHUPOBAHUA U3 CIIUPTOB, TAJIOI€HAJIKAaHOB, AurajgoreHankaHoB. [IpaBuno 3aiiuesa. [lonmumepusanus
ankeHoB. [lonummepusanusa Ha karanuzatopax Llurnepa—Harra. [lonudsTuieH kak KpymHOTOHHA)KHBIH
MPOJYKT XUMUYECKOI0 IPOU3BOJACTBA. [I[puMeHeHe aaKeHOB (3TUJIEH U IIPOIHIIEH).

Anxanuensl. Knaccudukanus ankaJveHOB IO B3aUMHOMY PACHOJIOXKEHHUIO KPAaTHBIX CBsI3ed B
Mosiekysne. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOEHUSI CONPSDKEHHBIX allKaJueHOB.
Oobmas ¢opmyna ankagueHoB. HomeHknarypa u u3omepust ankaaueHoB. Pusnyeckue cBoiicTBa
alKaJMeHOB. XHMHUYECKHE CBOMCTBA aJKaJUEHOB: pPEAKIUU MPHUCOEAUHEHUs (TUIPUPOBAHHE,
raJJoreHupoBaHue), ropeHus u nonumepusamuu. 1,2- u 1,4-Ilpucoenunenue. IlonyueHue ankaaueHOB.
Cunre3 Oyramuena u3 Oyrana u »TaHosa. [lommmepusanusa. Kayuyku. Brmang C. B. JlebeneBa B
MOJydYeHHe CHHTETHYECKOro Kaydyyka. BynkaHumsanus kayuykoB. Pesuna. Muoroo0Opasue BHJIOB
CUHTETUYECKUX KaydyKOB, UX CBOWCTBA M MIPUMEHEHHUE.

ANKHUHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTuiieHa. Sp-I'mbpuausanus
opOutazneii atomoB yriepona. ['omonormyeckuii psn u obmas dopmyna ankuHoB. HomeHkiaTypa
aJIKUHOB. V30Mepus aJKUHOB: YIJIEPOJHOIO CKEJeTa, MOJIOKEHHsI KPaTHOW CBS3M, MEXKKIJIACCOBas.
dusnueckre CBOWCTBA aJKMHOB. XMMHUYECKHE CBOMCTBA AJIKMHOB. Peakinu MpucOeIMHEHHS KaK CIIoco0
MOJTy4eHUsl TOJHMMEPOB M JPYTMX IOJIE3HBIX MPOAYKTOB. ['mapupoBanue. Peakuuu mnpucoennHeHus
rajloreHoOB, raJIOr€HOBOI0POJIOB, BoAbL. Tpumepusanus u [umepusanys aueTuieHa. Peakuny 3aMenienus.
KucnotHsle cBoOiCcTBa aJIKMHOB C KOHIEBOW TPOWHOW CBA3BIO. AICTHICHUABL. B3zaumooleiicmaue
ayemunenuoos c eanozenarkanamu. I'openue anerunaeHa. OKUCIEHNE aIKUHOB pacTBOPOM IepMaHTraHaTa
kanus. [lomyueHuwe aneTw/ieHa NHPOJIM30M MeTaHa M KapOMIHBIM MeToJoM. CHHTe3 aJKMHOB
aNKWIMpoBaHUEeM aueTunuaoB. [lpumeHeHue aneruneHa. [opeHue aleTuieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOI'0 MJIAMEHHU JJIsl CBAPKU M PE3KU METaJIOB.

Apenbl. Hcropust oTkpbiTusi OeH3zona. [llonwamue o6 apomamuynocmu. Ilpasuno Xiokkens.
Hebenzouonvie apomamuueckue cucmemvi. COBpeMEHHbIE TNPEACTABICHUS 00 3JIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHun OenH3oma. OOmas ¢opmyna apeHoB. HM3omepuss m HOMEHKIATypa
romoJioros 6ensona. Mizomepus au3aMerieHHbIX OEH30JI0B Ha MpUMepe KCUioiaoB. Pu3ndeckue CBoicTBa
OeHsona. XuMuieckue cBoiicTBa O6eH3omna. Peakuuu 3amenienust B O€H30IbHOM sifipe (37eKTpoHiIbHOE
3aMeIleHUe): TaJOreHUpOBaHHE, HHUTPOBAaHUE, AaTKWIMPOBAHUE, ayuIuposanue, cyrvguposauue.



Mexanusm peaxkyuu 21ekmpo@uibHozo 3ameweHus. Peakuun npucoeJMHeHus K OeH301y (TUIpUpOBaHue,
raJIOTeHUPOBaHKUE (XJIOpUpOBaHWE Ha CBeTY)). Peakius ropenus. OCOOEHHOCTH XMMHYECKHX CBONCTB
AIKWIOEH30JIOB Ha TMpUMEpe Toiryosia. B3ammHOe BIMsSHHE aTOMOB B MoOJeKyne Tonyona. I[IpaBuma
OpHUEHTAIMM 3aMECTUTEJIeH B peakUUsaX 3aMEIICHUS, CO2NACOB8AHHAS U HeCO2NaCO8AHHASL OPUEHMAYUSL.
XnopupoBanue  Toiyona.  OKHCIEHME — alIKWIOCH30J0B  PAacTBOPOM  I€pMaHraHata  Kajusl.
["anorenupoBanue ankuiaOeH3070B B 00KOBYIo 1enb. HutpoBanue nutpobensona. [lomyuenue 6enzona u
ero romonoroB. Ilpumenenue romosioroB OeH3ona. [loHamue O NOAUAOEPHBIX APEHAX, UX
Qusuonocuueckoe oeticmsue Ha Op2aHU3M 4el08eKd.

I'eneTnueckas CBSA3b MEXAY Pa3IMYHBIMH KJaccaMH yTrJIeBOAOPoAoB. KauecTBeHHBIE peakiMu Ha
Hemnpe/enbHbIE YIIIEBOAOPOIbI.

["amoreHOnpou3BOAHBIE  YIJIEBOJOPOAOB.  DIEKMPOHHOE  CMPOEHUe  2al02eHONPOU3BOOHBIX
yene6o0opooos. Peakuuu 3aMmelieHds TajoreHa Ha THAPOKCWI, HUTPOrPYMMy, LHUAHOTPYIIY,
amuHnozpynny. JIeicTBHE Ha TaJOreHIIPOM3BOAHBIE BOAHOTO M CIIMPTOBOIO pacTBopa menoun. CpaBHEHHE
PEaKIMOHHONM CIOCOOHOCTU aJKWj-, BUHWI-, ¢eHwi- u OeH3uiragoreHuaoB. B3aumonelictBue
JIUTAJOTCHAIKAHOB C MarHueM W 1UHKOM. [loHSTHE O MEeTa/UIOOPTaHWYECKUX COCIUHEHUSX.
Maenutiopeanuueckue coeounenus. Peaxmue I punvapa. Vicnonb3oBaHUE TaJOT€HONPOU3BOIHBIX B OBITY,
TEXHHUKE U B CHHTE3€.

Hemoncrpaumu. 1. CocraBiieHre Mojieiel MOJIEKYJT alikaHoB. 2. bpoMupoBaHue rekcaHa Ha CBETY.
3. Topenue MeraHa, 3TwieHa, aneTwicHa. 4. OTHOIIEHWE MeTaHa, ITHJICHA, alleTHIIeHA W OeH30i1a K
pacTBopam rnepMaHraHara Kaiaus 1 OpoMHOI BoJie.

5. [lonyuenue sTUiCHA peakuuen neruaparanuu 3tanona. 6. [lomydenue ameTuieHa ruapoIn30M
KapOuna xanpius. 7. OKUCIEHHE TONyoJia pacTBOpOM mepMaHranara kamus. 8. Ilomydenuwe ctupona
JETIOIMMEPU3ALUEH TOIIMCTUPOIIA U UCTIBITAHUE €0 OTHOIIEHHS K PacTBOPY MEpPMaHTaHaTa KaJusl.

2.3.3.  Kucnopoacoaepxaiiye opraHuuecKkue COeTuHEHMUS

Crouprel. Kimaccudukanms, HOMEHKIaTypa U U30MepHUsi CUPTOB. ['oMonornyeckuii psag U oomas
dbopMyna mnpenenbHBIX OJHOATOMHBIX cHUPTOB. DU3HUECKHE CBOWCTBA MpEAEIbHBIX OJHOATOMHBIX
cnupToB. BomopoaHas CBA3b MEXKAY MOJEKyJaMH U €€ BIHAHUE Ha (U3NYECKHE CBOWMCTBA CIUPTOB.
XUMHUYECKUE CBOMCTBA CIHUPTOB: KHUCIOTHBIE CBOMCTBa (B3aMMOJEHMCTBHE C HATpUEM Kak CHOC00
YCTAHOBJICHUS HAJIWYHUS THIPOKCOTPYIIHI); PEAKIMH 3aMEIICHUsT THAPOKCHIIBHON TPYIIBI HAa TaJloreH
KaK Crnoco0 MONy4YyeHHUs pacTBOPHUTENEH; MEXMOIEKYIspHAs U BHYTPUMOIICKYISIpHAs JerujpaTaiius;
00pa3oBaHME CIOXKHBIX I(HUPOB C HEOPTAHNUECKUMH M OPTaHMYECKUMH KHCJIOTaMH; TOPEHUE; OKUCICHUE
okcugom Mmeau (1), moakuCIEHHBIM PacTBOPOM IEpPMaHraHaTa Kajiksi, XPOMOBOHW CMECBIO; pEaKIMu
yraeBojopoAHoro paaukana. CpagueHue peakyuoHHOU CHOCOOHOCMU NEePEUYHBIX, BMOPUYHLIX U
MPemudHblX 0OHOAMOMHBIX CNUPMOG 8 peaKyuu 3amewjeHus. ATKOTOIATHL. [ Uapoian3, alKuIupoBaHHe
(cunTe3 mpocThix 3pupoB mo Bunbsmcony). Iguper gocpoprvix xucrom. Poab mono-, Ou- u
mpughocgpamos 6 duoxumuyeckux npoyeccax. IIpoMbIieHHBIA cCUHTE3 MeTaHona. [lonydyenue 3TaHona:
peakmust OpOKEHHUS TIIIOKO3BI, THIpaTanus OJTwieHa. lIpuMeHeHWe MeTaHoJda U JTaHOoJA.
duznonornyeckoe AeMCTBHE METaHOJIa M ATAHONA HA OPTraHM3M 4YelloBeKa. MHOTrOaTOMHBIE CHHUPTHI.
OTUICHIIIMKOIb U TIUIEPUH KaK MPEJCTABUTENN MPEACTbHBIX MHOTOATOMHBIX CITUPTOB, WX (PU3HUECKUC
U XUMHUYecKkue cBoiicTBa. KadecTBeHHas peakiysi HA MHOTOAQTOMHBIE CIUPTHI U €€ MPUMEHEHUE JUis
pacrio3HaBaHMs TIIMIEPUHA B COCTABE KOCMETHUYECKMX cpeiacTB. CHHTE3 NMOKCaHAa W3 ITHUIICHTIHMKOJIS.
TokcuunocTh dTHNeH KON, [IpakTHyeckoe MpUMEeHeHHE STUIICHTIIMKONIS U TIIHIIEPHHA.

[TpocTeie 3¢uphl Kak H3OMEPHI MPEACITBLHBIX OAHOATOMHBIX CITUPTOB. CpaBHEHHE X (DU3MYECKHUX U
XMMHUYECKUX CBONCTB CO cmHupTamMu. Peakius paciierieHuss MpOCThIX 3(PHUPOB HOAOBOAO- POJIOM.
Ilepoxcuowt npocmuix 3¢hupos, mepvl NPeOOCmMOPOHCHOCMU NPU pabome ¢ HUMU.

®enonbl. CTpoeHue, n30Mepus U HOMEHKIaTypa GeHonoB. BzaumHoe BIusHUE aTOMOB B MOJICKYJIE
¢denona. duznueckue U XUMHUECKHE CBOMCTBa (heHosia M Kpe3osoB. KuciaoTHele cBOMCTBA (EHOJIOB B
CPaBHEHHU CO CHOHpPTAMHU: pEaKIUd C HaTpUeM, TUAPOKCHUIOM HaTpus. Peaknuum 3amemieHus B
OCH30JIbHOM KOJbIe (TaJloreHUpoBaHHWE (OpoMUpOBaHHE), HUTpOBaHHE). [Ipocmule ¢hupvl pernonos.
Oxucnenne penonos. KauectBennrie peakuuu Ha deHon. [lonydenne dpenona. [Ipumenenue dpenomna.

KapOoHunpHBIE COeIMHEHUS. ANBIETUIB U KETOHBI. DJIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHHE
KapOOHUJIPHOW TPYMIBI, €€ MOJSPHOCTh U TMONspu3yeMocTh. Knaccudukaius anbAeTHAOB U KETOHOB.
CrtpoeHre TpenerbHBIX albIACTHAOB. | OMOJOTHYECKUH psij, HOMEHKJIATYpa, H30MEpHs MpPeIelbHBIX
anpreruioB. CTpoeHrHe MOJIEKYIbI alleToHa. [ 'oMoorndeckuil psja, HOMEHKIATypa U U30MEepHsi KETOHOB.
Obmas ¢opMyna NpeaesNbHBIX albJETHA0B M KeToHOB. dusnueckue cBoicTBa (GopmMaabaeruia,
aleTanbJeruaa, aueroHa. [lonamue o Kemo-eHONbHOU Mmaymomepuu KapOOHUIbHbIX COEOUHEHU.



XUMHUYECKUE CBOMCTBA IMPENEIbHBIX albJCTHAOB M KETOHOB. Mexanusm peakyuu HYKI€0QpUIbHO2O
npucoeounenuss no KapbonunvHou epynne. Peakuum npucoeauHeHus BObl, CIIUPTOB, [IMAHOBOAOPOAA U
runpocynbdura Hatpus. [lonyuenue ayemaneu u xemaneti. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH
aIBJETUIOB U KETOHOB B pPEaKLUUAX NpUCOEIUHEHHUs. Peakuum 3aMmelleHus aToMOB BOJAOpOJAA IpU
yriaepogHoM arome Ha ranoreH. ITomumepusanus dopmanpaeruaa u auneranpiaeruna. Cunmes cnupmos
gzaumooelicmeuem KapOoHUNbHbIX coeourneHul ¢ peakmusom I punv- apa. OKucieHue KapOOHWIBHBIX
coequHeHUl. OCOOEHHOCTH pEeaKIUM OKHCIeHUs aneToHa. CpaBHEHHE OKHCIEHUS ajlbAETUIOB H
KeTOHOB. I'mapupoBanue. BoccraHoBieHHe KapOOHWIBHBIX COEQUMHEHUH B cnupThl. KadecTBeHHBIE
peaKIMy Ha abJCTHAHYIO TPYMILY (PEakius «cepeOpsSHOro 3epKaiay, B3aUMOACHCTBHE C THIPOKCUIOM
Menu  (I)). Aawvoonvno-kpomomnosas  komdeHcayus  arvoecudos u  kemonos. (OCOOCHHOCTH
¢dopmanpaeruna. Ilomydenue mnpenenbHBIX albAETHIIOB: OKUCIEHUE CIUPTOB, THIpATALlUs aleTHIIeHA
(peakius KydepoBa), OKHCIEHHEM STHJIEHAa KUCIOpOoIoM B mnpucyrctBuu xiopuna namiaaus (11).
[Tonyyenue ameroHa OKHCICHHUEM IIPOMAHONA-2 M PA3JIOKEHUEM KaJbIIMEBOM Wik OapueBOod coiin
YKCYCHOW KHUCIIOTBI. TOKCHYHOCTH allbJieTu0B. BaxkHeline mnpeacTaBUTENN albJerHJOB U KETOHOB:
(bopmanbaeru, yKCYCHbIH alabIerul, alleTOH U UX MIPAKTHUYECKOE UCTIONb30BaHUE.

KapOonoBele  kuciorbl. CTpoeHHE NpeAeiIbHBIX  OJHOOCHOBHBIX  KAapOOHOBBIX  KHCIIOT.
Knaccudukanus, n3oMepus 1 HOMEHKJIATypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHue KapOOKCWJIbHOW rpymmbl. ['oMonormueckuid psin v obwmwas ¢opmyina MpeAeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. PU3NYECKHE CBOICTBA MpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT Ha IpUMEpe MYPaBbHHOM, YKCYCHOM, MPOINMOHOBOW, MAJbMUTUHOBOM M CTEApUHOBOM KHCIOT.
Bonoponneie  cBsA3M, accouuanus KapOOHOBBIX KHUCJIOT. XHMHUYECKHME CBOWCTBA IMPEJEIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucinoTHble cBOMCTBA (M3MEHEHHE OKPACKH MHIMKATOPOB, peaKLUu
C AaKTUBHBIMM MeETaJlJJaMH, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSMH, coJisiMM). l3MeHeHue cuibl
KapOOHOBBIX KHUCJIOT IpU BBEAECHUU JOHOPHBIX M aKLUENTOPHBIX 3amectuTeneil. B3aumoneiictBue
KapOOHOBBIX KHCIIOT CO CIIUPTaMH (peakuus dSTepUPHUKAIIH), O0PaTUMOCTb PEAKIIUH, MEXAHUIM PeaKyuu
omepugurayuu. I'anoreHupoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO lenb. OCOOCHHOCTH XMMUYECKUX
CBOMCTB MypaBbUHON KHUCIOTHL. [lojgydyeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIbJIETUI0B, OKHCICHUE NEPBUYHBIX CIUPTOB, OKUCIEHHE aJKAHOB U AJIKEHOB, T'MIPOJIN30M
TFEMUHAIBHBIX TPUTAJIOTEHUNIOB. B3aumooleiicmeuem peakmuea Ipunvsipa ¢ yeneKucivlmM 2a30M.
[TonmyyeHne MypaBbUHOW M YKCYCHOH KHCJIOT B HPOMBIIUICHHOCTH. [IprMeHeHHe MypaBbHHOH u
YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOLIME CIIOCOOBI MOJIyYEHHs, OCOOCHHOCTH XHMHUYECKUX
cBoiicT. IllaBeneBas u MaloHOBasl KHCIOTAa KaK IMPEACTaBUTENM AUKApOOHOBBIX KUCIOT. Cunmesvl Ha
OCHOBe MANIOH08020 3¢hupa. AHeUOPUObL U UMUOBL OUKAPOOHOBBIX KUCIOM.

HenpenenbHble 1 apoMaTHueCKHUe KUCIOTHI: OCOOEHHOCTH UX CTPOEHMS M CBOMCTB. IIpumeHeHue
OCH30MHOM KHUCIOTHI. ApoMaTHuYeCKHe JUKapOOHOBblE KHCIOTHl ((TaneBas, wu3odra- seBas u
TepeTanieBass KUCIOTBI): HNPOMbIUIEHHbIE MemoObl NonyueHus u npumenenue. llonstue o
T'MJIPOKCUKApOOHOBBIX KHCIOTAaX W MX NPEACTABUTENSAX MOJOYHOH, JUMOHHOH, sI0JOYHOM M BUHHOM
KHCJIOTaXx.

Beiciime mpenenbHble W HeNpeAeTbHbIE KapOOHOBBIE KHUCIOTHI. 3HAu€HHE W MpPUMEHEHHE
KapOOHOBBIX KHCIOT.

@DyHKIIMOHAIbHBIE TPOU3BOIHbIE KAPOOHOBBIX KHCIIOT.

XJIOpaHTuapUIbl U AHTHAPUABl KApOOHOBBIX KHCJIOT: IMOJIy4€HHE, THAPOIU3. B3aumoodeiicmsue
X7I0paH2uopuoos8 ¢ HykieopuuvHvimu peacenmamu. IlodydeHue CIOXHBIX 3(UPOB C UCTOIb30BAHUEM
XJIOPAHTHAPUIOB U aHTUJPUJIOB KUCIIOT.

Crnoxuble 3¢gupsl. CTpoeHHe, HOMEHKIATYpa U U30Mepusi CI0XKHbIX 3¢upoB. CioxHbIe 3pUpBI KaKk
n30Mepbl KapOOHOBBIX KHCJIOT (MexkiaccoBas uzomepus). CpaBHeHuE (U3NYECKUX CBOWCTB U
PEaKIIMOHHOM CHOCOOHOCTH CIIOKHBIX 3(QHPOB M H30MEPHBIX MM KapOOHOBBIX KHCIOT. ['maponus
clOXHBIX 3¢hupoB. CrnocoObl MOJNy4eHHUS CIOXKHBIX 3(UpOB: 3TepuUKaUs KapOOHOBBIX KHUCIOT,
allMJIMPOBaHKUE CIUPTOB M AJKOTOJSATOB TaJIOTEHAHTUPUAAMU W aHTUAPUAAMH, aIKUIMPOBAHUE KapOOK-
cuiaT-uoHoB. Cumnmes cnodcHvix 3¢upoé genonos. CnooicHvle 3Qupbl HEOP2aHUYeCKuUx Kuciom.
Humpoenuyepun. IIpuMeHeHe CI0XXHBIX 3(UPOB B MUILEBOH U MapPIOMEPHON MPOMBIIILIEHHOCTH.

AMupI KapOOHOBBIX KUCIIOT: MOJIYyYEHHE U CBOICTBA HA TPUMEpE alleTaMu/1a.

Ilonamue o numpunax kapoonoevix kuciom. Luanzuopunl.

Conmu kapOOHOBBIX KHCJIOT, HUX TEPMHUYECKOE pA3JI0KEHHE B MNPUCYTCTBUU wienoun. CuHTE3
KapOOHMJIbHBIX COEIMHEHUH Pa3IoKEeHNEM KaJIbIIUEBBIX COJIEi KapOOHOBBIX KUCIIOT.



demoncTpanuu. 1. BzaumoaeiictBue HaTpusi ¢ 3TaHONIOM. 2. OKUCICHUE 3TaHOJA OKCHIOM MEIu
(I). 3. T'openue stanona. 4. B3aumonaeilcTBuEe TPET-OyTHIIOBOTO CIHUPTA C COJSHOM KHUCIOTOM. 3.
HNonodopmuas peakius. 6. OmnpenencHue anpJeTHAOB INPH IOMOIIM KayeCTBEHHBIX peakmuid. 7.
OxucreHue ajabAeTuI0B IEpMaHTaHATOM KaJusl.

JlabopaTopHublie onbIThl. 1. CBolicTBa 3TMiIOBOTO cnuprta. 2. CBolicTBa rimuepuHa. 3. CBolicTBa
¢denomna. 4. CporictBa popmanuHa. 5. CBOMCTBA YKCYCHOU KUCIOTHI. 6. Coyin KapOOHOBBIX KHCIIOT.

2.3.4. A30T- 1 cepocoiepKallre COCTUHEHUS

Humpocoedunenus. Inexmponnoe cmpoenue HUmMpPOZPYNNol. Ilonyuenue
Humpocoeounenuil. Boccmanoenenue Hu- mpoapenos ¢ amunvl. Apomamuyeckue HUMPOCOEOUHEHU .
AKuyenmopnuvle ceoiicmea HUmMpOZPYnnol. Anb0016HO-KpOMOHO- eas KOHOeHcauus

Humpocoeounenuil. Bzpvieuamoie eeujecmaea.

Awmunbl. Knaccugukanus no TUITy yriieBOJOPOIHOTO PaguKaia M YUCIy aMHHOTPYI B MOJIEKYJIe,
HOMEHKJIaTypa, M30MepHus aMMHOB. llepBUuYHBIE, BTOPUYHBIE U TPETUYHBIE AMHHBL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHME IMPEAEIbHBIX aMuHOB. (dusnueckue CBONCTBA aMHHOB. AMUHBI Kak
OpPraHUYeCKUEe OCHOBAHMA: peakUuu C BOJOH, kucioTamu. Conum ankuiamMMoHus. Peakius ropeHus
aMUHOB. AJIKUJIMPOBAHKUE U AI[MJIMPOBAHKE aMUHOB. Peakiiuu aMUHOB C a30TUCTON KUCIOTOU. [lonamue
0 4emeepmudHbIX AMMOHUEBLIX OCcHosanusax. Humposa- munvl. Memoowvl uoenmugpurayuu nepeuuHbiXx,
8MOPUUHBIX U mMpemuyHblx amunos. 1lonyueHre aMMHOB aJIKUIMPOBaHUEM aMMHUAaKa U BOCCTAHOBJIEHUEM
HUTPOINPOU3BOAHBIX YIJIEBOJOPOIOB, U3 chuproB. IIpuMeHeHMe amMHHOB B (apMaleBTUYECKON
IIPOMBIIIJIEHHOCTH. ApOMaThyYecKue aMuHbl. AHWIMH KaK MpPEJCTaBUTENIb apOMaTH4YECKHMX aMHUHOB.
Crpoenue aHuiavHa. B3auMHOe BiIMsIHUE TPYII aTOMOB B MOJIEKYJIe aHWIMHA. BinsiHue 3amectureneil B
apoOMaTHYECKOM sJIp€ Ha KHCIOTHBIE W OCHOBHBIE CBOWCTBAa apuiaMHHOB. I[lpuumHbl ociabneHus
OCHOBHBIX CBOWCTB aHW/IMHA B CPaBHEHUHM C aMHUHAMH MpPEJENIBHOro psna. XMMHUYECKHE CBONCTBA
aHWIMHA: OCHOBHBIE CBOWMCTBA (B3aMMOJICICTBUE C KUCIOTaMH); PEAaKLIUK 3aMEILEHUsI B apOMaTUYECKOE
a1po (TanoreHupoBaHue (B3aMMOIEHCTBHE C OPOMHOM BOJI0M), HUTPOBaHUE (B3aUMOIEHCTBUE C a30THOM
KHCJIOTON), cyib@uposanue), OKACICHUE; AIKUIUPOBAHUE U AYUIUPOBAHUE NO amomy aszoma). 3awuma
AMUHOZPYNNbL NPU peakyuu HUmposanus anununa. Ayemanunuo. /Juazocoedunenus. JJuazomuposanue
nepeuuHbIX apuramunos. Peaxyuu ouazocoedunenuii ¢ gvidenenuem asoma. Ycnoeus azocouwemanusi, aso-
u ouazococmasnsowue. A3zokpacumenu, 3a8ucumocmv ux cmpoenus om pH cpeovl. Unouxamopul.
[Tonyuyenne anmnuHa (peakuus 3UHMHA). AHWIMH KakK ChIpbE€ JJIs IPOM3BOJCTBA aHWJIMHOBBIX Kpa-
curesneid. CHHTE3bl HA OCHOBE aHUJIMHA.

Cepoopzanuueckue coedunenus. Ilpedcmasnenue o cepoopzanHuuecKux cOeOUHEHUX.
Ocobennocmu ux cmpoenus u ceoiicme. 3Hauenue cepoopzaHuiecKux coeOuHeHuil.

I'etepormkiibl. A30T-, KUCIOPOJA- U CepocojeprKaliue rerepouukisl. dypaH, nUppos, muogen u
UMUOA301 KaK TPEICTABUTENN MATUWICHHBIX reTepolukioB. IIpupora apoMaTHyHOCTH MSTUYJIEHHBIX
reTEpOLMKIIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYJIBl NHUPPOJA, APOMATUYECKUH XapaKTep MOJIEKYJIBI.
Kucnotuele cBoiictBa mnuppona. Peakyuu eudpuposanus cemepoyuknos. Illonamue o npupooHwvix
nopgupunax — xaopoguane u 2eme. Obwue npedcmagnenus 06 ux poau 8 Hcugou npupoode. Ilupuanx
KaK [peICTaBUTENIb IIECTUWIEHHBIX TeTEPOIUKIOB. ODJIEKTPOHHOE CTPOEHHME MOJEKYJbl HUPHJIMHA,
apoOMaTHYECKU XapakTep MoJeKysibl. OCHOBHbIE CBOMCTBAa NUPHAMHA. Pa3ninune B NpOSBICHUU
OCHOBHBIX CBOWCTB NHppojia U nupuauHa. Peakuuu nupuanHa: >3JIeKTpOQUIBLHOE 3aMelIeHHE,
THUIPUPOBAHUE, 3aMELICHNE aTOMOB BOAOPOJa B P-IIOJIOKEHUU Ha ruapokcorpymnmy. [Iukomu- Hbl U ux
okucienue. Kemo-enonvnas maymomepus 6-2u0pok- cunupuouna. Taymomepus -2u0OpOKCUNUPUOUHA U
ypayuna. Ilpeocmasnenue 06 umuoasone, nunepuouxe, NUPUMUOUHe, UHOOJe, HUKOMUHe, amponume,
ckamoie, pypgypone, cucmuoune, 2ucmamure, IypuHe, MypUHOBBIX U MUPUMUIMHOBBIX OCHOBAHUSX.

JdemoncTpanun. 1. OcHOBHbIE cBOiicTBa aMUHOB. 2. KadecTBEHHbIE peaklMM Ha aHWIUH. 3.
AnunnnHoBble kpacuTenu. 4. O0pa3ibl TeTepOLUKINYECKUX COeTNHEHUH.

2.3.5. buonornyeckn akTUBHBIE BEIleCTBa

Kupsl kak ciaoxHble 3(UpHl TJIMIEPUHA W BBICIIMX KapOOHOBBIX KHCIOT. PacturenbHble U
KUBOTHBIE JKUDPBI, HX cocTaB. @DPU3NYECKUE CBONCTBA JKUPOB. XUMHUYECKHE CBOICTBA JKUPOB:
TUIpUPOBaHUE, OKHUCIeHue. [lepoxkcuonoe oxucnenue dcupos. I[Ipoeopranue odwcupos. I'maponus wiu
OMBIJICHHE HPOB KaK CIOCOO MPOMBIIUIEHHOTO TMOJY4YEHHUS COJed BBICHIMX KapOOHOBBIX KHCIIOT.
I'unporenusanus xxupos. [Ipumenenne xupoB. Mblia Kak COJIM BbICIINX KapOOHOBBIX KHCIOT. Moromiue
cBoiicTBa MbuUIa. [Ipedcmasnenue o aunudax. Obwue npedcmaegienus 0 OUOIOUYECKUX QYHKYUSX
JIUNUO08.



VraeBogsl. OOmas ¢opmyna yrieBogoB. Kraccudukauus yrineBogoB. MoHO-, onuro- u
nonucaxapupl. Guznyeckue CBOICTBA U HAXOXACHHUE YIJIEBOJOB B MpUpoJie (HAa MpUMEpE TIIIOKO3bl U
bpykTo3bl). JInHeHas U UKITUYecKast GOPMBI TIIFOKO3BI U GPYKTO3EL. [Tupanosst u ¢yparnossi. DopmMymsl
Oumepa u Xeyopca. [loHsTue o TayroMepuu Kak BUIE U30MEPUU MEKIY HUUKIUYECKOW W JIMHEHHOM
dbopMamu. Onmuueckas uzomepusi 210Ko3vl. XUMAYECKUE CBONCTBA TITFOKO3bI: OKUCIICHUE XJIOPHOW WIIH
OpOMHOH BOJOH, OKHCIECHHE Aa30THOM KHUCJIOTOW, BOCCTAHOBJIEHHME B IIIECTHATOMHBIM CIUPT,
ayuiuposanue,  AIKUIUPOBAHUue, WN3OMEpPHU3allUs, KaueCTBEHHBbIE pEaKkIUu Ha TJIIOKo3y (9KC-
MepUMEHTaJIbHbIE JOKA3aTEIbCTBA HATUYUS alIbJIETUTHOM U CIIUPTOBBIX TPYIII B IIIIOKO3€), CIUPTOBOE,
MOJIOYHOKHCIIOE, MPONUOHOBOKUCNIOE W MACIAHOKUCI0e OpokeHue. [ JHMKO3MIHBIA THUAPOKCHI, €ro
cnenuduueckre cpoiictBa. [lonstue o rimko3u- gax. [loHsATHE O TIMIOKO3HMIAX, UX HAXOXKJIECHUH B
npupojge. Ilomydenue rmoko3bl. @Dpykro3za Kak H30Mep TIUIIOKO3bl. Pubo3a u nmezokcupubdosa.
[Ipumenenue u Ouosoruyeckas poib yrieBogoB. OKUCICHHE YTIEBOJOB — HCTOYHHUK YHEPTHH >KHUBBIX
OpraHU3MOB.

Hucaxapunpl. Caxapo3a Kak NpeICTaBUTENIb HEBOCCTAHABIMBAIOIIMX JucaxapuaoB. CTpoeHwue,
¢busnyeckue M XMMHUYECKHE CBOWMCTBA caxapo3bl. Manbmo3sa, nakmosa u yenioouo3a: ux cmpoeuue,
Qusuueckue u xumuueckue ceoticmea. I'nnponus nucaxapuaos. [lonydyeHnue caxapa U3 caxapHON CBEKJIBL.
IIpuMeHeHue caxapossl.

[Tonucaxapuasl. Kpaxman, TukoreH u meiuiroio3a Kak ouosorndyeckue noiaumepsl. Kpaxman xak
CMECh aMWJIO3bl M aMIJIONEKTHHA, €ro (U3WYECKHE CBOMCTBAa. XWUMHUYECCKHE CBOMCTBA Kpaxmala:
TUIPONIU3, KAUeCTBEHHAs! PEaKkllys C MOJOM U €€ IPUMEHEHHE IJisi OOHApYKEHUsl KpaxMmala B MPOIyKTax
nuTaHus. [ukozen: ocobenHocmu cmpoenus u ceoticme. llemmonos3a: cTpoeHHe W (PU3UUECKUE
cBOicTBa. XMMHUYECKHE CBOMCTBA IEJUTIONO3BL: THIPOIN3, 00pa3oBaHue CI0XKHBIX 3(upoB. [Ipumenenue
KpaxMasa U 1esutoso3bl. [Ipaktuyeckoe 3HaueHue nonucaxapunos. [louamue o npousgoocmee 6ymacu.

HyxneunnoBbie kucinotel. Hykneo3uasl. Hykieotuasl. HyknenHOBBIE KHUCIOTBI KakK IPUPOIHBIE
nosnmuMepsl. CoctaB u ctpoerue HykinenHoBbiX kucioT (JJHK u PHK). I'maponns HykienHOBBIX KHCIIOT.
Ponp HykiIeMHOBBIX KUCIOT B kuzHeaesTenbHocTH opranu3mMoB. @ynkuuu JIHK m PHK. Kommiemen-
TapHOCTh. ['eHeTnueckuii kon. Hccredosanue cocmasa J{HK uenosexa u e2o npakmuueckoe 3HaueHue.

AmuHokucnotel. CocTaB, CTpPOEHHME W HOMEHKJIATypa aMHUHOKHUCIOT. ['OMonormyeckuid psjg
IpeieIbHbIX AMUHOKUCIIOT. M30Mmepusi npedenvhulx amunokuciom. Onmuueckas uzomepus. Gusndeckue
CBOMCTBA MpENEIbHBIX aMUHOKHUCIOT. OcHo8Hble amuHoKkuciomsel, obpasyiowue 6enxu. CrocoObl
MOJTYyYCHHUsSI aMUHOKHUCIIOT. AMHHOKHCIIOTHI KaK aM(OTepHBIC OpPraHUYEeCKHE COCIUHEHUS, PABHOBECHUS B
pacTBopax aMHMHOKHUCIOT. CBOMCTBA aMHUHOKUCIIOT: KHUCJIOTHBIE MU OCHOBHBIE CBOWMCTBA; U30971€KMpU-
yeckasi Moyka, AIKUIUposanue W AlMINPOBAHUE aMUHOTPYIIBI;, dTepUPUKaLNs; PEaKIMi C a30TUCTON
kucioroi. KauecTBeHHbIC peaklMU HAa aMHHOKUCIOTHI ¢ ruapokcuaom meau (Il), nuneuopunom, 2,4-
ounumpogmopbenzonom. Cnenupruyeckue Ka4eCTBEHHbIE PEaKIMM Ha apOMAaTUYECKHE U TeTePOIUKIHU-
YECKHE aMUHOKHCIIOTHI ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOM, Ha ucTenH ¢ aneratoMm cBuHnia (II).
Ilonamue o yukiuyeckux amuoax — aaKkmamax u ouxemonunepazuHax. bruoiornyeckoe 3HaueHHUE a-
aMUHOKHCIIOT. O0acTH MPUMEHEHUS! aMUHOKHCIIOT.

[lentuapl, ux crpoenue. IlenTuaHas cBs3b. AMUIHBIA XapakTep NenTUAHOW cBsi3u. CuHTE3
MEeNnTUI0B. | uapoau3 nenTuaos.

benku kak npupoansie 6nonoaumepsl. CoctaB U cTpoeHue 0enkoB. [lepBuuHas cTpykTypa O€IKOB.
Xumuueckue  Memoovl  YCMAHOGNEHUS — AMUHOKUCIOMHO20 — COCMAsa U  NOCLe008aAmelbHOCHIU.
depMEeHTAaTUBHBIN THApPOIU3 OenkoB. BropuuHas cTpykTypa O€NKOB: a-Clidpaib, P-CTPYKTypa.
Tperuunas u dYeTBepTHUYHAs CTPyKTypa OenkoB. [lucynbhuiaHble MOCTHKM W HOHHBIE U BaH-JEp-
BaaNbCOBHI (THAPOGOOHBIEC) B3aUMOICHCTBUA. XUMUUECKHE CBOMCTBA OEJIKOB: THAPOIH3, JE€HATYpaIUs,
KauecTBEHHbIE (IIBETHBIE) peakiuu Ha Oenku. [Ipespawenus benkos nuwu 6 opeanusme. buonorndeckue
byHKIUN O0€IKOB. /JocmudiceHus 8 uzydenuu cmpoeHus u cunmesa 0enKos.

JemMoncTpanuu. 1. PacTBOpruMOCTh yIiIeBOJIOB B BoJie 1 dTaHoe. 2. OOpa3iibl aMUHOKHUCIIOT.

JlaGopaTopHsbie onbIThl. 1. CBolicTBa IMOKO3bI. 2. OnpeneneHne Kpaxmasia B IPOyKTaX MUTaHUS.
3. XKupsl 1 ux cBOMCTBA.

4. lIBeTHBIC peakuu OEITKOB.

2.3.6. BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

OCHOBHBIE TTOHSTHS BRICOKOMOJIEKYJISIPHBIX COSTMHEHUN: MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTeneHpb nonuMmepusanud. OCHOBHBIE CTIOCOOBI MOTYYESHHSI BBICOKOMOJIEKYJISPHBIX COSTMHEHUN: peaKkInu
nonuMepu3anuu U nonmkoHAeHcaruu. Comonumepusanus. CTpoeHHME W CTPYKTypa IMOJHMEPOB.
3aBUCHMOCTh CBOWCTB TOJIMMEPOB OT CTpOeHHs Mosiekyid. Kiaccudukamusi moiuMepoB: IMIacTMAaCChI



(rutactukm), »macromMepbl (Kaydykd), BOJIOKHA, KOMIO3UTHI. COBpEMEHHbIE IutacTMacchl (TUIACTHKH)
(MOAMATUIICH, TIONMIIPONUIICH, MOJIUCTUPOII, TOJUBUHMWIXJIOPUA, (PToporuiact, moaudTuieHTepedranar,
aKpuiI-0yTaAueH-CTUPOIbHBIN IUIACTHK, MOJIUKApOOHaThl). TepMoNIacTUYHBIE W TEPMOpPEaKTHBHBIC
noniuMepsl. DeHomndopManbaeruanbie cMoiibl. KommnosutHeie matepuansl. [lepcnekmussbl ucnonb306anus.
KOMRO3UMHbIX Mamepuanos. Yenennacmuxu. BonokHa, ux kinaccudukanus. IIpupoansie 1 XuMU4ecKue
BOJIOKHA. VICKyCCTBEHHBIE M CHUHTETHYECKHE BOJIOKHA. [loHATHE O BHCKO3€ M alleTaTHOM BOJIOKHE.
[TonmmaupHble M MOMMaMHIHBIE BOJOKHA, MX CTPOCHHE, CBOMCTBA. IIpakTHdeckoe HCIOJIb30BaHUE
BOJIOKOH. OnactoMepsl. [IpupomHplii W CHHTETHYECKUH Kaydyk. Pe3smna u »0onut. I[IpumMeHeHue
nonumepoB.  Cunmemuueckue — niewku.  Membpanvl.  Hoevle — mexnonozuu  OanvHeuuie2o
COBEPUIEHCMBOBAHUSL NOJIUMEDPHBIX MAMEPUATIOS.

HemoncTpanuu. 1. OOpasusl miactukoB. 2. Komnekmuss BosiokoH. 3. [lonukonaeHcarus
STUJICHTJIMKOJIS ¢ Tepe(TaaeBOil KUCIOTOM.

JlabopaTopHble onbIThbl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U LIEJIOUEH.

24. XuMHA U )KU3Hb

2.4.1. Xumuueckasi TeXHOJIOTHs (XUMUS B IPOMBIIIIICHHOCTH )

OcHOBHbIE TMPHUHIMIBI XUMHUYECKOW TexHojsoruu. OOIIre NpeacTaBlIeHUs O MPOMBIIUIEHHBIX
croco0ax MOJY4YeHUsI XUMUYECKUX BELIECTB.

[Ipou3BOJCTBO CEPHOM KHUCIOTHl KOHTAKTHBIM crocoboM. XumusM mpouecca. Ceippe A
IIPOM3BOJICTBA CEPHOM KHUCIOTHI. TexHoJornueckasl cxema Ipoliiecca, Mpolecchl U annaparbl. Mexanuszm
kamanumuyecko2o oeiicmeust oxkcuoa éanaous (V).

[IpousBojcTBO aMMuaka. XuMu3M Ipouecca. OnpeneneHrue ONTUMAIbHBIX YCIOBUM MPOBEIEHUS
peakuuu. [I[puHIMNI HUPKYISIUU U €r0 pealn3alus B TEXHOJIOTMYECKOM cXeMe.

Meramnyprus. Yepnas wmetamnyprusi. IlpousBoactBo uyryna. JloMeHHBIH Tmporiecc (ChIpbe,
YCTPOMCTBO TIOMEHHOW Meud, XUMU3M Tporecca). Ilpoussoocmeo cmanu 6 mapmenogckoul neyu. I1po-
U3BOJICTBO CTAJIM B KUCJIOPOJHOM KOHBEPTEPE U B dJIEKTporeyax. [Ipsamoti memoo nonyueHus sxene3a uz
pyoul. LIBeTHas MeTauTyprusi.

Oprannueckuii cunres. [IpomeinienHas opranndeckas xumusi. OCHOBHOM M TOHKUIN OpraHUYeCcKUil
cuHTe3. Hawmbonee KpymHOTOHHaXXKHBIE MPOM3BOJCTBA OPraHUYECKUX coenuHeHuid. [IponsBoacTBO
MmetaHona. [lomydeHne yKCYyCHOW KHCIOTBI U opmanvoecuoa usz memawnoaa. Ilonyuenue ayemama
yenntono3vl. CeIpbe sl OPraHUYECcKOi MpOMBIIIIeHHOCTH. [Ipo6iema 0TX010B U MOOOYHBIX MTPOAYKTOB.
Cunme3svl Ha ocHose cunmes- 2aza. XUMHUs U SKOJIOTUs

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCIEACTBHS. DKOJOTUS U IpodiieMa
OXpaHbl OKpY’Karolllel cpe/pl. «3eeHas XUMUS.

Jdemoncrpanun. 1. Celppe 11 IPOU3BOACTBA CEPHOM KUCIOTHL. 2. Moxens Kumsamiero cios. 3.
XKenesnas pyna. 4. O6pa3ibl CIJIaBOB KeJe3a.

2.4.2. XHMHS ¥ DHEPreTUKA

[IpupoaHble UCTOYHUKHU YTI€BOAOPOAOB. [IpupoaHbIii U MONMYTHBIN HEPTIHOW rasbl, UX COCTaB U
ucnonb3oBanue. Hedtp kak cmech yraeBojopoznoB. CoctaB HepTu U ee nepepaborka. [lepBuuHas u
BTOpHUyHas nepepadorka HepTu. [leperonka negtu. Kpexunr. Pudopmunr. Hedrenponykrsl. OkraHoBoe
yuciao OeH3uHa. OxpaHa OKpyxkawoled cpeabl Mnpu HedTenepepabOTKe U TPAaHCIOPTUPOBKE
HeprenpoaykroB. Kamennsiit yronb. KokcoBanue yrus. 'azuduxanus yrias. DKogoruyeckue npooiemMsl,
BO3HHUKAIOIINE ITPH UCIIOJIB30BAHNUN YIJIS B KAUECTBE TOIJINBA. AJIbTEPHATUBHBIE HICTOYHUKH DHEPTHU.

2.4.3. XuMUA U 300pOBbE

Xumust num. JKupsl, Oenku, YrieBoJbl, BUTaMUHBI, (epMeHThl. ParuoHanbHOE NHUTaHHE.
[Mumesrsie qo6aBku. [Iumessie 106aBkH, MX KiaccUpUKAIMs. 3anpenieHHbIe U pa3pelieHHbIE TUIICBhIC
n06aBku. OCHOBBI MUIIEBON XUMHH.

Xumusi B meaunuue. [lonarue o dapmaneBTuueckoir xumuu u ¢apmakonoruu. Pazpaborka
nexkapcTB. JlekapcTBeHHbIE CpeacTBa, HX Kiaccuukanus. I[IpoTMBOMUKpOOHbBIE cpeacTBa (Cylib-
dbaHmIaMuIHBIe TpenapaThl W AHTUOMOTHKHM). AHAJIbI€TUKH (ACHUPUH, AaHAJIBIUH, IapaleTaMoll,
HAapKOTUUYECKUE AaHAIBIETUKH). AHmusucmamuHuvlie npenapamsel. Bspxymume cpencrtBa. [ opmownst u
2opmonanvusie npenapamsi. [IpoOnembl, CBS3aHHbIE C NPUMEHEHUEM JIEKApCTBEHHBIX IpEenapaTos.
Bpennble npuBbIYKY U (DAKTOPBI, pa3pyllaoiie 3A0poBbe (M30BITOYHOE NOTPeOIeHNnEe KUPHOU MHUIIIH,
KypeHHue, yrnoTpeOseHre alnKorois, HApKOMaHus;).

2.4.4. XuUMHsl B TOBCETHEBHOM KU3HU

Kocmernueckue u napromepHbie cpeAcTBa.



bertoBast xumusi. IloHATHE O TNOBEPXHOCTHO-aKTUBHBIX BeEllecTBaX. Morwlyue M YUCTAIINE
cpencta. Or6GenuBaromue cpenctsa. [IpaBuna 6e3omacHoil paboThI ¢ €AKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU.

ITuemenmot u kpacku. Ilpunyunsl okpawiuganus mxaneil.

2.4.5.  XuMUA B CTPOUTEIILCTBE

I'mnc. M3Becth. llement, Oeton. Kien. IlomGop omTHManbHBIX CTPOUTEIBHBIX MaTE€pPHUAIOB B
IIPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA.

2.4.6.  XuMHs B CEJIbCKOM XO035IIICTBE

MunepanbHple W opraHudeckue ynoOpenms. CpenctBa 3amuThl  pacteHuid. [lectunummasr:
MHCEKTULUIBI, TepOULIUIbl U GYHTUIUABL. PernennenTsl.

2.4.7.  Heopranumyeckue Marepuasl

Crekno, ero Buapl. CuiMkaTHas NOPOMBIIUIEHHOCTb. TpagulMOHHBIE W COBPEMEHHBIC
Kepamuueckue marepuansl. CBepxnpoBosiias kepamuka. [lonsaTre o kepmerax, Marepuaiax ¢ BbICOKOU
TBEPIOCTBIO.

2.4.8.  XuMHsA B COBPEMEHHOM HayKe

Ocooennocmu cospemennoit nayku. llpogeccus xumuka.

Metoponorus HayqYHOro MccieoBanus. MeToibl HaydHOTro 1mo3HaHus B XUMHUU. CyOBEeKT U 00BEKT
HayyHoro no3Hanus. [locranoBka npobnemsl. Co0p nHpopmanuu u HakorieHue ¢akroB. ['umnoresa u ee
SKCIIEPUMEHTAJIbHAs MpoBEpKa. TeopeTnuueckoe OOBSICHEHHE MOJYyYEHHBIX pe3ysnbTaroB. MHIyKIus u
NEAYKIUsA. OKCIEpPUMEHTAIbHAsI MPOBEPKAa MOJYYEHHBIX TEOPETHUYECKMX BBIBOJOB C  LENbIO
pacrpocTpaHeHHs UX Ha 0osiee MHUPOKHUA KPYyr 00bEKTOB. XUMUYECKUN aHAIIN3, CHHTE3, MOACTHPOBAHNE
XUMHUYECKUX MIPOLIECCOB U ABJIICHUM KaKk METOJa Hay4yHOro no3Hanus. HaHocTpyKTyphl.

BBeneHne B IpoeKTHYIO neATenbHOCTh. [IpoexT. Tumbl M BUABI IPOEKTOB, 3TAlbl pealu3aluu
npoekta. OcCoOEHHOCTH pPa3pabOTKU MPOEKTOB (IIOCTAHOBKA IleNiel, Moa0Op METOAMK, paboTa c
JUTEPaTypHbIMU HCTOYHUKAMHU, OOPMIICHHE U 3aIIUTa IPOEKTA).

Hctounuku xumuueckord wuHpopmanuu. Ilomck xumuueckod uHGOpPMALMKU 1O HA3BAHUAM,
UACHTU(DUKATOPAM, CTPYKTYpHBIM (opmyiaM. PaboTa ¢ 6a3aMu 1aHHBIX.

Cospemennvle puzuKko-xumuuecKue Memoovl yCIaH08IAeHUs COCMA8a u CMPYKMYypbl 6euiecme.

Jemoncrpauuu. 1. Ilumesbie kpacurenu. 2. Kpamenue Tkaneir. 3. OrOenuBanue TKaHEH. 4.
Komnnekuus cpencts 3amutel pactenuid. 5. Kepamuueckue matepuaisl. 6. L{BeTHble cTEKIIA.

7. Ilpumepsl pabOTHI ¢ XUMUYECKUMHU 0a3aMU TaHHBIX.

JlabopaTopHbie onbIThl. 1. 3HaKOMCTBO ¢ MowIKUMH cpeactBamu. 2. Kien. 3. 3HakoMcTBO €
MUHEPAJIbHBIMH YI00pEHUSMHU U U3y4YEHUE UX CBOMCTB.

METAINPEJAMETHBIE CBA3U YYEBHOI'O [MTPEJAMETA
10 knace

Peanmzanus MexnpenMeTHBIX CBsi3el mpu m3ydeHnn xumud B 10 Kiacce oCyIIecTBISIETCS yepes
HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M TMOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYUYHBIH (DaKT, TMIIOTE3a, TEOPHsl, 3aKOH, aHAJIN3, CHHTE3,
Kiaccu(uKanus, MepHOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHKE, U3MEPEHUE, MO/IEIb,
SIBJICHHE.

®dwusnKa: Marepus, aToM, dJIEKTPOH, TPOTOH, HEHTPOH, MOH, HYKJIH/, H30TOIIbI, PaJIl0aKTHBHOCTS,
MOJIEKYJIa, 3JEKTPUUECKUI 3apsf], BELIECTBO, TeNO, 0O0BEM, arperarHoe COCTOSIHME BeIlecTBa, ras,
¢bu3nvecKkre BEIMIUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadusa: armocdepa, rugpochepa, MUHEpallbl, TOPHBIE MOPOJABI, IMOJE3HBIE HCKOIMAeMbIe,
TOILTUBO, BOJIHBIE PECYPCHI.

11 kaacc
Peanu3arus MEXIpeIMETHBIX CBsI3eH MpHU M3ydeHHH XuMuU B 11 kiacce ocylecTBisieTcs depes
HUCIIOJIB30BAHUC KAaK O6I_HI/IX eCTeCTBeHHO-Hay'-IHI)IX HOHSITI/II7[, TaK U HOHXTHﬁ, ABIAOIINXCA CUCTEMHBIMHA
JUISL OT/AENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LMKIa. Peanmm3anus MeXIpeIMETHBIX CBsI3ed IpH
I/I3y‘—IeHI/II/I XUMHUHU B 11 KJ1acce OCyH_[eCTBJ'ISIeTCSI qepes HCIIOJIB30BaAHUC KAaK O6HH/IX eCTeCTBeHHO-Hay‘—IHBIX
MOHSATUHN, TaK U TIOHATHUH, SBISIOMIMNXCA CUCTEMHBIMH JJIs1 OTAENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIMKJA.



OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: HAyYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHATIM3, CHHTE3,
KJIaccHu(pUKaLus, NepHOANIHOCTh, HAOIIOICHNE, SKCIEPHMEHT, MOJACINPOBAHNE, W3MEPEHHE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®usnka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, NOH, HYKJIUJ, U30TOIBI, PaJNOAKTUBHOCTS,
MOJICKYJIa, OJIEKTPUYCCKUN 3apsii, HPOBOIAHUKH, IOJYNPOBOJAHUKH, IUJICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHE BeEIIecTBA, TIa3, pacTBOp, pPacTBOPHUMOCTH,
KpPHCTAJUIMYECKasi pelIéTka, CIUIaBbl, (DU3MYECKUE BEIWYMHBI, CIAMHUIIBI W3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

buonorusi:  ¢orocuntes, npixaHue, Ouocdepa, dIKOCHCTEMA, MHUHEpPAIbHBIE YyIO0OpEHUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOPHbIE MHOPOJBI, IOJE3HBIE HCKOMAEMBbIE,
TOILUIMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
OcBoenne ydeOHOrO mpeaMmera «XHUMHUSA» TOIDKHO OOECIeYMBaTh JOCTH)KEHHE HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs CIEAYIOIIUX JTUYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX 00pa3zoBaTeNIbHBIX
pE3yJIbTaTOB:
INJIAHUPYEMBIE JIMYHOCTHBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEAMETA
«XUMMUS» HA YIITYBJIEHHOM YPOBHE

[InanupyeMbIMU JIMYHOCTHBIMH PE3yJIbTaTaMHU B paMKaX OCBOCHHUS yU4eOHOTO MpeaMeTa «XUMUsD)
Ha yIJ1yOJIEGHHOM YPOBHE SIBJISIIOTCS:

1) B cpepe oTHOMIEHUH oOyUaromMXxcs K cede, K CBOeMY 37I0POBbIO, K TTO3HAHUIO CeO0sl:

— TPUHATHE W peaTH3allvi0 IIEHHOCTEH 310poBOro M Oe30macHOro obOpasa >KH3HU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY U TICHXOJIOTHUYECKOMY
3/10pOBBIO;

— HETPUSATUE BPEIHBIX MPUBBIUEK: KypEHUS, YIOTPEOIEHUS aIKOT0JIsl, HAPKOTHUKOB;

2) B cdepe OTHOIIEHUIH OOyYalOImUXCs K OKpYXKamolleMy MHPY, K JKHBOW TPHUPOJE,
XYIOKECTBEHHOU KYIbTYpE:

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTUS HAayKd, 3HAUYMMOCTb
HAyKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPYECTBY, BIaJCHHE JOCTOBEpHON HHpOpMmarmei o
NEPEAOBhIX JOCTIDKEHUSX M OTKPBITHAX MHUPOBOW M OTEYECTBEHHOW HAyKH, 3aHMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

— TFOTOBHOCTbh M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, HA MPOTKEHUU
BCEl JKM3HU; CO3HATEIIbHOE OTHOLIEHHE K HEMpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIIEHIHOMN
po¢eCCHOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

— JKOJIOTUYECKass KyJbTypa, Oepe’KHOe OTHOUIEHHE K POJHOW 3emile, MPUPOAHBIM OOrarcTBam
Poccun n Mupa, mOHMMaHNE BIUSHHS COITUAEHO-D)KOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE TMPUPOIHOM
U COLMAIbHOM Cpeibl, OTBETCTBEHHOCTH 3a COCTOSHHME INPHUPOIHBIX PECYpCOB, YMEHMH M HaBBIKOB
Pa3yMHOTO MTPUPOJIOTIONIE30BAHMSI, HETEPITMMOTO OTHOIICHUS K JIEHCTBHUAM, IPUHOCSIINM BPE]l SKOJIOTHH;
pUOOPETEHUE ONBITA SKOJIOTOHANIPABIICHHOMN 1€ATEIbHOCTH;

3) B cepe OTHOLIEHHI 00yJaroImuxcs K Tpyay, B cpepe colnaabHO-7KOHOMUYECKUX OTHOLIEHUH:

— OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccun Kak MyTh M CIOCO0 peanus3aliil COOCTBEHHBIX
KU3HCHHBIX TIAHOB;

— TOTOBHOCTh OOyYaroIuXcs K TPYJ10BOH MpodecCuoHanbHON NeSTeNTbHOCTH KaK K BO3MOYKHOCTH
YUYacCTHs B PEUICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOMIEHAIIMOHAIBHBIX TPO0IeM;

— MOTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPyLy H JIOJIIM TpPyAa, TPYAOBBIM JOCTHXKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE 1 TBOPUYECKOE OTHOLIEHHE K PAa3HBIM BHIaM TPYAOBOI 1€ATE€IbHOCTH.

IVIAHUPYEMBIE METANIPE/IMETHBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O

NPEAMETA «XUMUS» HA YI'JIYBJEHHOM YPOBHE

[Tnanupyemble MeTanpeaAMETHbIE Pe3yJIbTaThl B paMKaX OCBOEHHsI yUeOHOT0 npenMeTa « XUMHUs» Ha
yriayO0JIeHHOM YpOBHE NMpEACTaBIEHbI TPEMs IpyIaMi YHUBEpCalbHbIX yueOHbIX aericTBuil (YVY /).

2. PerynsaTuBHBIE YHUBEpCaAJIbHbIE yueOHbIE TEHCTBUS

BbITycKHUK HaydUTCS:

— CaMOCTOATENIbHO OIpeNeNATh LEelIH, CTaBUTh M (OPMYIHpPOBAaTh COOCTBEHHBIE 3aJaudl B
00pa3oBaTEeNFHON JACATEIFHOCTH M KU3HEHHBIX CHTYaIlUsX;

— OIIGHMBATh PECYpPCHl, B TOM YHCJIE BpeMs U Ipyrue HeMaTepHallbHble pecypchbl, HEOOXOIMMBbIE



JUIS JOCTUKEHUS TIOCTAaBICHHON paHee LENH;

— COINOCTAaBIISATh UMEIOIINECS BO3MOXHOCTU U HEOOXOAUMBIE JIJIsl JOCTHXKEHUS LIETH PECYPCHI;

— OpraHu3oBbIBaTh  3(PQPEKTUBHBIA TMOWCK PECypcoB, HEOOXOAUMBIX IS  JOCTHUKCHHS
IMOCTaBJICHHOM IIEIIH;

— ONPEAENATh HECKOIBKO IyTEH JTOCTUKEHHS ITOCTABJIICHHOMN LENH;

— BBIOMpPATh ONTHUMAJBHBIM MYTh JOCTMXKEHUS LEMH C y4eToM 3((GEKTUBHOCTH PACXOJOBAHUS
PECYPCOB U OCHOBBIBASICh HAa COOOPa)KEHUSAX 3TUKU U MOPAIIH;

— 3aJ1aBaTh IMAPAMETPbl U KPUTEPUH, IO KOTOPBIM MOXHO OIPEAEIIUTD, YTO LIE€Jb JOCTUTHYTA;

— COIIOCTAaBJIATh NOJYYEHHBINH PE3YIbTAT IEATEIBHOCTH C IIOCTABJIEHHOM 3apaHee 1IENblo;

— OLIEHUBATh IMOCJIEJCTBUS JOCTHUKEHHS IOCTABICHHOW 1€ B JEATEIbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYKAIOUIUX JTHOACH.

3.Ilo3HaBaTenbHbIE YHUBEPCATIbHBIC yUeOHbIE I1EHCTBUS

BeinnyckHMK HayduTes:

— KPUTHUYECKU OLICHWBATh U MHTEPIPETUPOBATH HH(OPMALIHUIO C PA3HBIX MO3UIIHIA;

— pacro3HaBaTh U (PUKCUPOBATH IPOTHUBOPEUHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;

— HUCIOJIB30BaTh  Pa3jM4Hble  MOJEIbHO-CXEMAaTHUYECKHE  CpEICTBA  JJis  IpPEACTaBICHUS
BBISIBIICHHBIX B MH(OPMALIMOHHBIX UCTOYHUKAX MTPOTHBOPEUHIA;

— OCYILIECTBJISITh PAa3BEPHYTHIH HH(POPMAIIMOHHBIM TOUCK U CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHbIe 1 TO3HABATEJIbHBIC) 3a/1a4H;

— HCKaTh M HaXOJUTh 00O0OIIEHHbIE CIIOCOOBI PEIlIeHUs 3a/1a4;

— NPUBOAMUTH KPUTUYECKUE ApIyMEHThl KaK B OTHOLUEHUM COOCTBEHHOI'O CYXJEHHUS, TaK U B
OTHOLLUEHUU JEHCTBUIN U CYKJIEHUU IPyroro;

— aHAJIM3HUPOBATH U MIPEOOPA30BHIBATH MTPOOIEMHO-TIPOTUBOPEUYHBHIE CUTYAIUH;

— BBIXOJIUTh 32 pPaMKH Y4YeOHOro TMpeaAMeTa U OCYIIECTBIATH IIeJIEHANPABICHHBIM TMOUCK
BO3MO>KHOCTH ILIHPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS;

— BBICTpPaMBaTh HHAUBHIYAJIbHYIO 00pa30oBaTelbHYI0 TPACKTOPHUIO, YUUTHIBAS OTPAHHUYEHUS CO
CTOPOHBI JIPYTMX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHSTh U yIEPKUBATh Pa3HbIe MO3UIIMU B MO3HABATEILHON NIEATEIbHOCTH (OBITH YUEHUKOM U
yauteneMm; (GopMyIHpOBaTh 0O0pa30BATENBHBIM 3alpoC W BBHIMONHATH KOHCYJIBTATHBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBUTh MpobOiIeMy u paboTaTh HaJ €€ pelIeHHeM; YIpaBIsITh COBMECTHOU
[I03HABATEJIbHOM E€ATEIbHOCTHIO U TOTYUHSATHCS).

4. KoMMyHUKaTUBHbIE YHUBEpCaJIbHbIC yUeOHbIC AEHCTBUS

BoinyckHUK HAy4YUTCS:

— OCYILECTBIIATh JIEJOBYI0 KOMMYHMKAIMIO, KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alny, Tak 1 3a ee IpeaeaMu);

— IIPHU OCYIIECTBICHUU TPYNIOBOI paboThl ObITh KaK PyKOBOJUTEIEM, TaK U YJICHOM IPOEKTHOM
KOMaH/Ibl B Pa3HbIX POJIAX (T€HEpaTOPOM HJIeH, KPUTUKOM, UCIIOJTHUTENIEM, PE3EHTYIOIIUM U T. [1.);

— Pa3BEpPHYTO, JOTUYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM aJI€KBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(JIMKTOT€HHBbIE CUTYallMd U NPEJOTBpaliaTh KOH(MIMKTHI A0 UX aKTUBHOM
¢bazsr;

— KOOPJMHHUPOBATh M BBINOJHATH PadOTy B YCIOBUSX BUPTYaJIbHOI'O B3aUMOJEWUCTBUSA (WM
COYETaHUs pealbHOTO U BUPTYaJIbHOTI0);

— COIJIacOBBIBATh  MO3UIMM  YJIEHOB KOMaHJbl B  Ipolecce paboTel Hag  OOMIMM
MIPOAYKTOM/pelIeHUEM;

— MPEACTaBIATh MYOJINYHO Pe3yIbTaThl HHAUBUIYaIbHOW U TPYNIOBON EATEIbHOCTH, KaK Mepes
3HAKOMOM, TaK U Iepe]l HE3HAKOMOU ayJAUTOpUEH;

— noAdupaTh MapTHEPOB JUIsl  JEJIOBOM  KOMMYHHUKAIlMM, MCXOAS U3  COOOpa)KeHHi
PE3yJIbTATUBHOCTH B3aUMOJEICTBHS, a HE JINYHBIX CUMIIATUM;

— BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHusl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U €MKO (pOpMynupoBaTh KaK KPUTHUECKHE, TaK U OJOOPUTENIbHBIE 3aMEUaHHs B aJipec
JpYTUX JII0JIeH B paMKax JIeJ0BOM M 00pa30oBaTEIbHON KOMMYHUKAIIUU, U30eras Mpyu 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

INJTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
«XHUMMUs» HA YTJIYBJIEHHOM YPOBHE



B pesynbrate u3ydeHus yueOHOro mpeamera «XuMus» Ha YpoBHE CpeHero o0miero o0pa3oBaHus

BBIITYCKHUK Ha yIJIyOJICHHOM YPOBHE HAyUUTCS:

— pacKphIBaTh Ha MPUMEpPaxX pojb XUMUHM B JOPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI MUpPA
U B NPAKTUYECKOW ICATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIYy XMMHMEW M IPYIMMH €CTECTBEHHBIMU
HayKaMu;

— COIIOCTAaBIIATh MCTOPUYECKUE BEXM PA3BUTHUSl XMMHUU C HCTOPUYECKUMH IEPUOAAMH Pa3BUTHSA
IIPOMBIIIJIEHHOCTH Y HayKH JJIs IPOBEJCHUS aHaJIN3a COCTOSIHUS, ITYTEH pa3BUTHS HAYKH U TEXHOJIOTUIL;

— AQHAIU3HUPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEIIECTB, IPUMEHSA IOJIOKEHHS OCHOBHBIX
XUMHUYECKUX TEOpUH: XMMHMUYECKOIO CTPOEHUsl OpraHudeckux coenvHeHud A. M. ByrnepoBa, crpoeHus
aTOMa, XMMHMYECKON CBSA3H, DJIEKTPOJIMTUYECKOM NHUCCOLMALMMA KHUCIIOT, OCHOBAaHMM U COJIEH, a TaKXKe
YCTaHaBIMBATh IIPUYMHHO-CICACTBCHHBIE CBA3M MEKIy CBONCTBAMM BELIECTBA M €r0 COCTaBOM U
CTPOCHHEM,;

— NPUMEHATh TpaBUIa CHCTEMAaTUYECKOW MEXIYHAPOJHOM HOMEHKIATypbl KaK CpencTBa
pasuyYeHNs U UICHTU(UKAIIMU BEIECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTaBJISITb MOJICKYJISIDHBIE M CTPYKTYpHbIE (OPMYJIBI HEOPraHWYECKHX M OPraHMYeCKUX
BEIIECTB KaK HocuTenel MH(OpManmuu O CTPOEGHUM BEIIECTBA, €ro CBOMCTBAX M NPHUHAMIEKHOCTH K
ONPEACICHHOMY KJIACCYy COEUHECHU;

— OOBACHATH MPUPOAY U CHOCOOBI 00pa3oBaHMsI XMMHUYECKOH CBA3M: KOBAJEHTHOH (MOJIAPHOM,
HETIOJISIPHOM ), HOHHOM, METALTHYECKOM, BOJIOPOJHOM C LIETBI0 OMpPEAeNCHUs XMMUYECKOW aKTUBHOCTH
BELIECTB;

— XapakTepu3oBaTh (U3NYECKHE CBOHCTBA HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB U
yCTaHaBJIMBaTh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTANINYECKOM PEILeTKY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMM XUMHUYECKUX CBOMCTB MPOCTHIX BELIECTB,
BOZOPOJHBIX COEUHEHHUH, BBICIIMX OKCUJOB U TMIPOKCHUJIOB;

— NPUBOAMTH MPUMEPbl XUMUYECKUX pEaKLUUN, PpPacCKpbhIBAIOUIMX XapaKTEpHbIE XUMHYECKHE
CBOWCTBA HEOPIaHUYECKUX M OPraHUYECKHUX BEIECTB 3YUYEHHBIX KJIACCOB C LIEIbI0 UX UIECHTU(DHUKALMU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— OIpenNeisITh MEXaHW3M pEeakUUH B 3aBUCUMOCTH OT YCIOBUM IIPOBEACHMSI PEaKUUU MU
IIPOrHO3UPOBATh BO3MOKHOCTh MTPOTEKAHUSI XUMUYECKUX PEAKIMI HAa OCHOBE THUIIA XUMUYECKOU CBSI3U U
aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBaTh 3aBUCUMOCTb PEAKIMOHHON CIOCOOHOCTH OPraHMYeCKUX COEIMHEHUH OT
XapakTepa B3auMHOIO BJIMSHUSA aTOMOB B MOJIEKYJIAX C LIEJIBIO IPOrHO3UPOBAHUS IPOAYKTOB PEaKIIVH;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XMMHMYECKON peaklMu U CMELIEHUS XUMUYECKOTO
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C ILEJIBIO OINpPENENIEeHUsI ONTHUMAJIbHBIX YCIOBUN MPOTEKaHMS
XUMHUYECKHX IIPOLECCOB;

— YCTaHaBJIMBAaTh TIEHETHUYECKYIO CBSI3b MEXIY KJIaCCaMU HEOPTaHUYECKUX W OPraHUYECKUX
BEUIECTB JUIsI OOOCHOBAaHUS NPUHLUUIHUAIBHOH BO3MOXKHOCTH IIOJIyY€HUSI HEOPraHMYECKUX U
OpPraHUYECKUX COEAVHEHNH 3aJaHHOTO COCTAaBa U CTPOCHMS;

— MOoAOUpaTh PEareHThbl, YCIOBUS U ONpPEAEATh NPOAYKTHI peaklnid, IO3BOJSIOIIMX Pealn30BaTh
na0opaTOpHbIE M MPOMBIIIICHHBIE CIIOCOOBI MOMYYEHUS! BaXKHEHUIINX HEOPraHMYECKUX M OpraHMYeCKUX
BEIILIECTB;

— OIpeNeNATh XapaKTep Cpelbl B Ppe3yibTaTe THUAPOIM3a HEOPraHMYECKUX W OPraHUYECKUX
BEIIECTB M MPUBOJIUTH IPUMEPHI THIPOJIN3a BELIECTB B MOBCEHEBHOM KU3HU YEJIOBEKA, OMOJIOTMYECKUX
OOMEHHBIX Mpolleccax U MPOMBIIUIEHHOCTH;

— NPUBOAMTHL  MPHUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuUuid B TPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBAaTh MPAKTUYECKOE MCIOIB30BAHNE HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
peaKiuii B IPOMBIIIJICHHOCTH U OBITY;

— BBINIOJIHATh XUMHYECKHM SKCIIEPUMEHT M0 PACIO3HABAHUIO M TOJYYEHHIO HEOPraHUYECKUX U
OpPraHMYECKUX BEILIECTB, OTHOCALIMXCA K pA3JIMYHBIM KjaccaM COEJUHEHUH, B COOTBETCTBUU C
MpaBWJIaMd W TpueMaMu Oe30MacHOil paboThl ¢ XUMHYECKUMH BEIIeCTBAMU U JIabOpaTOPHBIM
000pyIOBaHUEM;

— MPOBOJUTH PACUEThl HA OCHOBE XMUMHUYECKHX (OpMYIT M YpaBHEHHH peaklMii: HaxOXKICHHE
MOJIEKYJISIPHOM (POPMYJTIBI OPraHUYECKOTr0 BEIIECTBA M0 €ro MUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAILIMX B €r0 COCTAaB WJIM MO MPOJYKTaM CTOPaHHUs; pacueTbl MacCOBOM 110y (Macchl) XUMHUYECKOTO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBa BEIIECTBA) MPOAYKTOB PEaKILUH, €CIIU OJTHO



U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueThl MAaccoBOW WM OOBEMHOW JOJH BBIXOJA
MPOAYKTA PEAKIMH OT TEOPETHUYECKH BO3MOXKHOTO; PAaCYeThl TEIIOBOTO 3((dekra peakiuu;, pacyeTs
O0OBEMHBIX OTHOLICHWH Ta30B INPH XHMUYECKHX PEAKUHUAX; pacueThl Macchl (00bema, KOJHMYecTBa
BEIIECTBA) MPOYKTa PEAKIIMH, €CIIM OJTHO M3 BEIIECTB JIaHO B BHJIE PACTBOPA C OINPENIEICHHOW MacCOBOM
JI0JIeH PaCTBOPEHHOTO BEIIECTBA;

— WCIOJB30BaTh METOJbI HAYYHOTO IO3HAHMS: AaHAJIN3, CHUHTE3, MOJCIUPOBAHHE XUMHUYECKHX
MPOIECCOB U SIBJICHUN MpPH pEIICHHH Yy4eOHO-HMCCIIEAOBAaTENLCKUX 3aJad 10 HM3y4YCHHUIO CBOMCTB,
CIIOCOOOB MOJTYYCHHS U PACTIO3HABAHUS OPTaHHYECKUX BEIICCTB;

— BIIQJIETh TpaBWiIaMu 0e30MacHOro oOpamieHus ¢ €IKHUMH, TOPIOYHMMHU W TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBON XMMHUU;

— OCYIIECTBJIATh TOUCK XHMMHUYECKOH wuH(}opManmuu 10 Ha3BaHUAM, HICHTU(UKAaTOpaMm,
CTPYKTYpHBIM (hOpMYyJIaM BEIIECTB;

— KPUTHYECKH OLICHUBATh M HHTEPIPETUPOBATH XMMUYECKYI0 MH(OPMAINIO, COAEPIKAIIYIOCS B
COOOIICHUSAX CPEJICTB MaccoBoil MH(MopMamuu, pecypcax MHTepHETa, HAyYHO-TIOMYJSPHBIX CTaThSIX C
TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSAX BBIABICHUS OMIMOOYHBIX CYXJIEHUH U (op-
MUPOBaHHS COOCTBCHHOM MO3UIIHH;

— HaXOAMTh B3aUMOCBSI3H MEXJY CTPYKTYpOHl U (yHKUMEW, MPUUYUHONW U CIEICTBUEM, TEOpUEH H
dakTamMu TIpU aHaIM3€e MPOOJEMHBIX CHTyallMid ¥ OOOCHOBAaHHMU TPUHHMAEMBIX PEIICHHH Ha OCHOBE
XUMHYCCKHUX 3HAHHI;

— MPEICTaBIATh IYTH PEHICHUS TJI00ATBHBIX MPOOJEM, CTOSIIMX TIEpPell YEIOBEUYCCTBOM, H
NEPCHIEKTUBHBIX HANPABICHUH pPa3BUTUS XUMHUYECKHMX TEXHOJOTHHA, B TOM YHCIE TEXHOJOTUMI
COBPEMEHHBIX MaTEpPHAaOB C PA3JIMYHON (QYHKIMOHAIBHOCTBIO, BO30OHOBISIEMBIX MCTOYHHKOB CBIPbS,
nepepadOTKU U YTHIIU3AIUH TPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BrInmyckHUK Ha yriTyOJICHHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYYHThHCS:

— opmynuposams yenb ucciedo8ans, 8bi08UAMb U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX GeujeCmE HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 8
Xumuueckue peakyuu, o xapakmepe u npoOyKmax paziuyHulxX XUMU4eCKUx peaKyuil,;

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUEe IKCHePUMEHMbl C COOM00eHUuem
npasus 6e30nacHol pabomul ¢ ewecmsamu U 1a60pamopHuim 000pPy008aHUEM,

— UHMeEPNPemMuUposams OaHHble O COCmase U CMPOeHUU Bewecms, NOJYYeHHble C NOMOWbIO
COBPEMEHHBIX UBUKO-XUMUYECKUX MEMOO08;

— ONUCLIBAMb COCMOSIHUE DJIEKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX
npeoCcmasieHul 0 CMpOeHUU amoma 015 00bACHeHUs Pe3yIbmamos CHeKMpAaibHO20 AHANU3A BEUjeCME,

— XApaKmepuzo8ams poib A30MOCO0EPHCAUUX 2eMePOYUKTULECKUX COeOUHEHUN U HYKIeUHOBLIX
KUCTIOM KAK 8ANCHETUUX OUOIOCULECKU AKMUBHBIX 6EeUieCME,

— NPOCHO3UPOBAMb B03MONCHOCMb NPOMEKAHUS OKUCIUMENbHO-80CCMAHOBUMENbHBIX DeaKyull,
JLeACAUUX 8 OCHOBE NPUPOOHBIX U NPOU3B0OCHBEHHBIX NPOYECCOB.

OPIAHM3AIIMS TPOEKTHOM Y YYEBHO-UCCJIEJJOBATEJIBCKOW JIEATEJBHOCTH
OBYYAIOIINXCH

B npenojnaBaHum XMMHUM OCHOBHasl 3ajjauya y4WTENsl COCTOMT B TOM, YTOOBI 3aMHTEPECOBAThH yUalIUXCs
MPOIIECCOM IMO3HAHMA, HAYYUTh MX CTABUTh BOIPOCHI M TBITAThCS HAWTH HAa HUX OTBETHI, OOBACHATH
pe3ynbTaThl M JAenaTh BbIBOABL. [IpH BKIIIOUEHUHM HCCIIEIOBATENbCKON JIEATENBHOCTH B Tpollecce
o0y4eHus, Ipex/ie BCero, He0OX0IMMO IPOAHATM3UPOBATh YCIOBUS €€ peau3alliu:

. JIAAJIOTMYECKOE B3aUMO/ICVICTBUE YUEHHKA U M1€/1arora;
. KOMIIETEHTHOCTb I1€/1arora;

. CIIOCOOHOCTH yJalluxcsi;

. rpaMOTHAas OpraHu3anus y4eOHOro UCCIIe0BaHUS.

@®opMbl OpraHu3aluu y4eOHO-HUCCIIEI0BATENbCKON JESTEIbHOCTH MOTYT OBITh KaK YpOYHBIMH, TaK U
BHEYPOUYHBIMH. YUeOHBIE HCCIEIOBaHMUA HA YPOKax JENaloT MPOIEecC M3yUYeHUs] XMMHUU HUHTEPECHBIM,
yBJIEKaTeJIbHBIM, TaK KaK OHHU JaloT BO3MOXKHOCTBH JI€TSIM B pe3yibTare HaOJI0JeHHs, aHalu3a,
BBIJIBUKEHHUS TUIIOTE3bI U €€ MPOBEPKH, (HOPMYIHUPOBKU BBIBO/IA — TO3HAHKUE HOBOTO.

CUCTEMA OLEHKHW NOCTWXXEHUA INTAHUPYEMBIX PE3YJIbTATOB
Kputepuu oniennBanust pa3ianuHbIX GopM paboThl 00yUdaromuxcst Ha ypoKe.




OCHOBHBIMU BHUJAMHU KOHTPOJISI 3HAHUU y4alllUXCs SBISIOTCS YCTHAs MPOBEPKA 3HAHWIA: (PPOHTAIBHBIN
OTIpOC, MHAUBHUAYAIBHBII OMPOC, KOHTPOJIbHAsA padoTa.

@dopMaMu THCHMEHHOW TMpPOBEPKH 3HAHUW SBISIOTCS NpakTUdeckas paboTa, KOHTPOJBbHBIE
(camocTosiTeTbHBIE) pa0OTHI, TECTOBAS MPOBEPKA 3HAHWUN U TUCHMEHHBIE 3a4ETHI.

OreHka ycTHOTO OTBETA.

OneHKa “5” cTaBUTCS €CJIH:

. MOJTHO PACKPBITO COACPKAHNE MaTepuala B 00beMe MPOrpaMMbl U YIeOHUKA;

. YETKO ¥ TIPABUIIBHO JIaHBI ONIPEACIICHUSI K PACKPBITO COJCP)KaHUE TTOHSATHH;

. BEPHO, UCIOJIb30BaHbl HAYUYHbIE TEPMUHBI,

. JUTS IOKAa3aTeIbCTBA MCIIOJIB30BaHbI PA3JIMYHbIE YMEHHS, BBIBOJIBI M3 HAOIIOACHUHN U OIBITOB;

. OTBET CaMOCTOSATENbHBIN, UCII0JIb30BaHbl paHee MPUOOPETECHHBIC 3HAHUSI.

OueHka “4” cTaBUTCS €CJIH:

. PacKpBITO OCHOBHOE COJIEp’KaHHME MaTepuaa;

. B OCHOBHOM TIPAaBWJIBHO JAHBI ONIPEACIICHUS IIOHATUH U UCIIOIh30BaHbl HAYYHbIC TEPMUHBI;

. OTBET CaMOCTOSTEIIbHBIM;

. OTIpeIeTICHUS TTOHSATUI HEMOJIHBIE, IOYIICHB HE3HAYUTEIIbHBIC HAPYIIICHHUS TTOCIICIOBATEIHHOCTH

M3JI0KEHUs, HEOOJIBIIINE HETOYHOCTH IPH HCIOJIB30BAHUM HAYYHBIX TEPMHHOB WM B BBIBOJAX U
000011IeHNUAX U3 HAOJIIOAEHUNA 1 ONBITOB.
Orenka “3” craBUTCA €CIIU:

. YCBOGHO OCHOBHOE CO/IepKaHHME Y4eOHOro Marepualia, HO M3JI0KEHO (hparMeHTapHO, HE Bceraa
MOCEA0BATEILHO;

. OTIpEICTICHUS MTOHATHI HEJOCTATOYHO YETKHCE,

. HE MCIIOJIb30BaHbl B KAUECTBE JOKA3aTEIbCTBA BEIBOIALI M 0000IEHNST M3 HAOIIONEHNI H OIBITOB
WJIH JTOTYIIEHBI OUTUOKY MPU UX U3JI0KEHUU;

. JIOTTYIIICHBI OMIMOKM M HETOYHOCTH B HWCIOJB30BAaHWU HAYYHOW TCPMHUHOJIOTHHU, OINPEACIICHUH
MTOHSTUH.

Orenka “2” cTaBUTCS €CJIN:

. OCHOBHOE CO/IepKaHHe yueOHOro MaTepuala He PacKphITo;

. HE JIaHbI OTBETHI HA BCIIOMOTATEIbLHBIC BOMPOCHI YUUTEIS,

. JOTIYIIEHBI TPyObIe OMIMOKY B OMPEICIIEHUU TOHATUH, PU UCTIOJIH30BAaHUN TEPMUHOJIOTHH.

OreHKa caMOCTOSATEIbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX PadoT.
OrueHka “5” cTaBUTCS €CJIH:

. pabora, BbITIOJIHEHA 0€3 OIMOOK ¥ HEJOUYETOB HJIM UMEET He OoJiee OTHOTO HEJIoYeTa.
Ornenka “4” cTaBUTCS €CIIH:
. paboTta, BBHITIOJIHEHA TOJIHOCTHIO, HO B HeW: He Oosiee OAHONW HErpyooil OmMOKHM U OJHOTO

HeZoYeTa, WK He OoJiee IBYX HE0YETOB.

Orenka “3” cTaBUTCS €CIIU:

YUEHUK MPABUIIBHO BBIMOJIHUI HE MEHEee TOJOBUHBI paOOThI WU JAOMYCTHI:

He OoJiee IBYX IpyObIX OIIMOOK,

WM He OoJiee OAHOM Tpy00il OIMOKH U OTHOTO HEeJloueTa.

WM He OoJiee OHOM Tpy0oii U 01HOM HEerpyOOit OLIMOKHU M OAHOTO HE0YeTa,

WK He OoJiee IBYX-TpeX HErpyObIX OLUINOOK,

WM OJJHOW HerpyOo# OmuOKM U TpEX HEJIO0YETOB, WIH MPH OTCYTCTBHH OIMIMOOK, HO MPU HATWYNH
YEeTBIPEX-TISITH HEJIOUETOB.

OueHka “2” cTaBUTCS €CIIU:

. YHUCJIO OMMOOK W HEIOYETOB MPEBHIIIACT HOPMY, MPU KOTOPOU MOXKET OBITh MOCTaBJICHA OICHKA
“3”, WK eCNU MPABWIBHO BBIMOJIHEHO MEHEE MOJIOBUHBI PAOOTHI.

VYuurenp MMeEET MpaBO MOCTABUTH OILIEHKY BBINIE TOM, KOTOpas mnpemycMoTpeHa “Hopmamu™”, eciu
YY4EHUKOM OPUTHHAILHO BHITIOTHEHA paboTa.

O1eHKa TECTOB.

B xauecTBe HIKHEH TpaHUIIBI YCTICIIHOCTH BBITIOJHEHHSI OCHOBHOTO TE€CTa, COOTBETCTBYIOIIETO OIEHKE
“3” (“3auer”), MOXHO TPHUHATH ypoBeHb - 60% -74% mpaBUIIBHBIX OTBETOB M3 OOIIETO KOJIUYECTBA
BOIIPOCOB.

Orenka “4” (“xoporro’) MokeT OBITh MmocTaBiieHa 3a - /5% - 90% mpaBMIIBHBIX OTBETOB.

Onenka “5” (“oTMMYHO”) ydYalMiics OOJDKEH YCIEIIHO BBINOJHHUTH TecT, Oojee 90% mpaBUIBHBIX
OTBETOB.



O1eHKa MPaKTUYECKUX PadoT.
OrneHKa “5” cTaBUTCS €CIIN:

. yyaliMicss  BBINOJHWI — paboTy B TOTHOM 00BEME ¢  coONIOIEHHEM  HEeoOXOIuMOn
HIOCJIEIOBATEIFHOCTHU €€ TPOBEICHHUS;

® y’-IaH.[HﬁCSI CaMOCTOATCIBHO U palruoOHAJILHO BBIITOJITHHMJI BCC 3adaHus B YCJ10BUAX,
00eCIevnBarOLIUX MOJTy4CHUE PE3yIbTATOB U BHIBOJIOB C HAMOOJIBILEH TOYHOCTHIO;

® B MPCACTABJICHHOM OTUYCTC IMPABUJIBHO U AKKYPATHO y‘-IaH.[PIﬁC?I BBIITOJIHUII BCC 3aIIMCH, Ta6JII/II_[LI,

PUCYHKH, YEPTEKH, TPa(QHUKH, BEIYUCICHUS M CIICITal BIBO/IBI.
Ouenka “4” cTaBUTCH €CIIH:

. BBITIOJIHEHBI TPEOOBaHMsI K OIICHKE “5”, HO:

. 3a/1aHus BHITIOJHSUI B YCIIOBUSX, HE O0SCIICUMBAOIINX IOCTATOYHON TOYHOCTH H3MEPECHHUI;

. JomyiieHo 2-3 HelodeTa, Wi He 0oJiee 0JIHOHW HerpyOoi ommOKH M OJJHOTO HeJovYeTa.

OneHka “3” cTaBUTCSA €CIIH:

. paboTa BBINIOJTHEHA HE IOJIHOCTHIO, HO OOBEM BBIMOJTHEHHOM YacTH TaKOB, YTO ITO3BOJISET

MOJIYYUTh MPABUIIBHBIC PE3YJIbTAThI U BBIBOBI, UM €CIIA B XOJC BBIMOJTHEHUS pa0OThI OBUTH JTOMYIICHBI
CJIEIYIOIINE OIHOKH:

. BBINOJIHEHHE PAaOOTHI MPOBOJMIOCH B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIO K MOJIYYCHHUIO
PE3yabTATOB € OONBIIONH NOTPEIIHOCTHIO;
. B OoT4YeTe ObUIM JOMYIICHBI B OOIIeH CIOXHOCTH He Oojiee MBYX OMIMOOK (B 3aMUCSX €AMHUII,

U3MEpPEHUsIX, B BBIUMCICHMSX, rpadukax, TaOnMIax, cxemax, aHaJlu3e MNOrpelrHoCcTed U T. 1.), He
NPUHIUITHAIBHOTO JIUIsl TAHHOHM paboThl XapakTepa, HO MOBJIHSBIINX Ha PE3yJIbTAT BHIITOJTHEHHS,

. paboTa BBIMIOJIHEHA HE IMOJIHOCTHIO, OAHAKO OOBEM BBIMOJHEHHON YacTH TaKOB, YTO IO3BOJSET
MOJyYUTh TPAaBUIbHBIC PE3YJIbTAThl M BBHIBOJABI 1O OCHOBHBIM, NPHHIMITHAIBGHO BaXKHBIM 3aadyaM
paboTHI.

Onenka “2” cTaBUTCSl €CIIH:

. paboTa BBIMIOJIHEHA HE MOJIHOCTHIO U 00BbEM BBIMOIHEHHON YacTH pabOThl HE MO3BOJIAET CAETATh
MIPABWIbHBIX BEIBOJIOB;

. BBIUMCJICHHUSI, HA0II0IeHUs (MOIEIUPOBAHKE) IPOU3BOIMINCH HEMTPABUIILHO;

. B X0Ji¢ padOThl M B OTYETe OOHAPYXHMIUCh B COBOKYIMHOCTH BCE€ HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUAX K OIICHKE “3”.

OO0mas kmaccuuKaIus onmooK.

[Ipu oneHke 3HaHWN, YMEHUN U HABBIKOB OOYYAIOUIUXCS CJIEAYeT YUMTHIBATh BCE OLIMOKHU (rpyOble U
HerpyOble) U HET0UETHI.

I'pyOBIMU CUMTAIOTCS OLIMOKH:

. HE3HAHME OIPEJICICHUS] OCHOBHBIX TOHSTHH, 3aKOHOB, MPAaBUJ, OCHOBHBIX TOJOXEHUH TEOpPHH,
He3HaHHue (GopMyJ1, OOIIETTPUHSITHIX CHMBOJIOB 0003HAYEHUH BETMYMH, €AUHUI] UX U3MEPEHUS;

. HEe3HaHHE HAMMEHOBAHUH €TUHHII U3MEPEHUS;

. HEYMEHHE BBIJICIUTh B OTBETE INIABHOE;

. HEYMEHHE PUMEHSATH 3HAHUS, aJITOPUTMBI JUUTSI PEILICHHS 3a]1a4;

. HEYMEHHE JieNIaTh BBIBOIbI U 0000IIEHMS;

. HEYMEHHE YUTATh U CTPOUTH TPaUKH;

. HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOYHUKAMH;

. noTepst KOPHS WIN COXPAaHEHHE TIOCTOPOHHETO KOPHSI;

. oTOpacsiBaHue 0€3 0OOBSICHEHUH OTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIITHOKH;

. BBIYUCIIUTENbHbIE OIMOKHU, €CJIM OHU HE SIBIISIFOTCS] OMTUCKOI;

. JIOTUYECKHE OMIMOKH.

K HerpyObIM ommbKam cieyeT OTHECTH:

. HETOYHOCTh (OPMYIUPOBOK, OMpEENIEHNH, MOHITUH, TEOpUi, BbI3BaHHAs HEIMOJIHOTOM oxBaTa

OCHOBHBIX IPHU3HAKOB ONPCACIACMOTO IOHATUSA HIIN 3aMEHOIl OJHOIO - ABYX M3 OTUX IMPU3HAKOB
BTOPOCTCIICHHBIMU

. HETOYHOCTb Ipaduka;

. HEpalMOHAIBHBIA METOJ PELICHHs 3aJadyd WIM HEJOCTATOYHO IPOJYMAHHBIM IUIAaH OTBETA
(HapylIeHuE JIOTUKH, TOJIMEHA OTJEJIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

. HEepalMOHAIbHbBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYTroOM JINTEPaTypoOit;

® HCYMCHHC PCIIATh 3a/la4U, BBIIIOJIHATL 3aIaHUSA B O6H_ICM BUIC.



Henoueramu siBistrores:
HEpaIHOHAJIbHbIE IPUEMBbl BBIYMCICHUN U IPE0O0pa30BaHU;
HeOpe)KHOE BBIMOJIHEHHE 3aIUCeH, YepTexeid, cxeM, rpauKoB.

TEMATHUYECKOE IINIAHUPOBAHUE

10 kaacc
Neo | HaumenoBanue paznenoB | KomnuectBo | M3 HUX (KOJIMYECTBO 4acOB) DIIEKTPOHHBIE
n/n qacoB (Bcero)| KonrposnbHsie | [IpakTnueckue (mmudpoBsie)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcesl
Paznen 1. [ToBropenue u 20 1 https://educont.ru/-

1 yriryOJieHHe 3HaHUH KaTaJior IU(PPOBOTO
00pa3oBaTEIILHOTO
KOHTCHTA.

2 |Paznen 2. OcHOBHEBIE 16 https://educont.ru/-
HIOHSATHUS] OPTaHHYECKOU KaTaJior IIU(PPOBOrO
XUMUU 00pa3zoBaTenbHOTO

KOHTCHTA.

3 [Pa3men 3. YriueBoaopoasl 37 1 2 https://educont.ru/-
KaTajor muppoBoro
00pa30BaTeILHOTO
KOHTEHTA.

4 |Paspgen 4. 24 1 4 https://educont.ru/-
Kucnoponconepxamniue KaTajor muppoBoro
OpPraHUYeCKHUe COCAMHCHUS 00pa30BaTeILHOTO

KOHTEHTA.

5 |Pa3gen 5. Azor- u 11 https://educont.ru/-
cepocoieprKaIine KaTajor MuppoBoro
COETMHEHUS 00pa3oBaTeNbLHOTO

KOHTEHTA.

6 |Pasnen 6. buonornyecku 21 1 2 https://educont.ru/-

AKTHUBHBIC BEIIECTBA KaTajor MuppoBoro
00pa3oBaTeNbLHOTO
KOHTEHTA.

7 |Pa3gen 7. 11 2 https://educont.ru/-
BricokoMouekyspHbIe KaTaJIor IU(PPOBOTO
COEINMHEHUSI 00pazoBaTenbHOTO

KOHTCHTA.
HTtoro: 140 4 10
11 kaacce
Ne | HaumenoBanwue paznenoB | KomnuectBo | M3 HUX (KOJIMYECTBO 9acOB) DIJIEKTPOHHBIE
/1 gacos (Bcero)| Konurponbusie |[IpakTuueckue (undpossie)
paboThl paboTsl oOpasoBarenbHbIe
pecypcehl
1 4 https://educont.ru/-
1 {Pazmen 1. Hemeramisr 42 KaTanor uu$posoro
00pa3oBaTeIbLHOTO
KOHTCHTA.
2 |Pa3gen 2. OGue CBOMCTBA 3 https://educont.ru/-




METaJIIOB KaTajor mu¢poBOro
00pa3oBaTeIbLHOTO
KOHTCHTA.

3 |Pasnen 3. MeTasmbl 12 1 https://educont.ru/-

TJIABHBIX TTOATPYIII KaTaJIoT I(PPOBOTO
00pa3oBaTeNLHOTO
KOHTEHTA.

4 |Pazgen 4. Mertasmibl 21 4 https://educont.ru/-

OOOYHBIX MOJTPYIIT KaTaJIoT I(PPOBOTO
00pa3oBaTeNLHOTO
KOHTCHTA.

5 |[Pasmen 5.  CrpoeHue 14 https://educont.ru/-

BEIIIECTBA KaTaJIor I(PPOBOTO
00pa3oBaTeNLHOTO
KOHTCHTA.

6 |Pasmen 6. Teopermueckoe 21 2 https://educont.ru/-
OIHCaHUE XHUMHAYECKHX KaTaJIoT I(PPOBOTO
peaxiuit 00pa3oBaTeILHOTO

KOHTCHTA.

7 |Pazmen 7. Xumuueckas 8 https://educont.ru/-

TEXHOJIOTHS KaTajor ¢ poBoro
00pa3oBaTEeIHLHOTO
KOHTEHTA.

8 [Pasmen 8. Xumus B 6 1 https://educont.ru/-

MMOBCEIHEBHOW KU3HU KaTajor ¢ poBoro
00pa3oBaTEeIHLHOTO
KOHTEHTA.

9 |[Pazmen 9. Xumus Ha 4 https://educont.ru/-

ciryx0e obmiecTa KaTaJIoT II(PPOBOTO
00pa3oBaTEeIHLHOTO
KOHTEHTA.
10 |Pazmen  10. Xwumus B 5 https://educont.ru/-
COBPEMEHHOI HayKe KaTaJior Iu(poBOro
00pa30BaTeNHLHOTO
KOHTEHTA.
Hroro: 136 12




[MPUHSATO
PenrenmieM METOIUUECKOTO

00bEIUHEHUS yUUTEIeH

OOIIIECTBEHHBIX M €CTECTBEHHBIX HAYK 3aMECTUTENh TUPEKTOpPa 10
PyxoBonutens MO

IIporokom Ne

oT «___ »asrycra 2023 roga

B.B. Kamapaun

COTI'JTACOBAHO

YBP

IIpukas Ne
oT «__ »asrycta 2023 rona

E.1I0. Caukuna

YTBEPXIAIO
HupekTop

E.1O. baneBuu
IIpukas Ne

oT «___ »asrycra 2023 roma

KAJIEHAAPHO-TEMATHUYECKOE IUVTAHNPOBAHUE

K Da6oqeﬁ IIporpaMmMce Vq€6HOFO npcamMeTa

«Xumus», 10-11 knaccel. [poduiabHBII YPOBEHD

Yuurens: Porateix Ctanucias BanenTuHosuy,

YUUTEIb XUMHU

Tema ypoka

KosnunuyectBo | KoppexkTtupoBka

Jlara
4acoB
= =
10 k1ace
1 ATOMBI, MOJIEKYJIbI, BEILIECTBA 1
2-3 CtpoeHune aToMa 2
4 [Teproanyeckuii 3akoH u [lepuonnyeckas 1
cucTeMa XUMHUeCKuX snementoB [[. U.
MennesneeBa
5-6 XUMHUYECKast CBSI3b 2
7 ArperaTHbl€ COCTOSIHUS 1
8 PacdeTs! Mo ypaBHEHHSM XUMHUYECKUX 1
peaxkuuii
9 ["a30BbIC 3aKOHBI 1
10 Knaccudukanus XuMHUECKUX peakiui 1
11 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1
peaxImn
12 Baxneilmune kiaccsl HEOPraHUUECKUX 1
BEIIECTB
13 Peakmun nonHoro ooMeHa 1
14 PactBopb! 1
15 Pewenue 3a0au no meme «Pacmeopbi» 1
16 KoumonaHabie pacTBOpHI 1
17 [Mupponms coneit 1
18 KommnekcHble coefuHEHNS 1
19 O06o0611aro1Iee TOBTOPSHHE IO TEMe 1
«OCHOBBI XUMHH»
20 Konrtponsnas padora Ne 1 mo teme «OcHoBBI | 1
XUMUU»
21 [Tpenmer 1 3HaueHue oprannyeckoil xumun | 1
22 Pemienue 3a1a4 Ha ycTaHoBiIeHUE GOpMyIT 1
YTII€BOAOPOIOB
23 [TpryrHBI MHOTOOOpA3Usl OPraHMYECKUX 1

COeTMHEHNN




24

DJIEKTPOHHOE CTPOCHHE U XUMHUECKUE CBSI3H
aToma yriaepoja

25- CTpyKTypHas TEOpHUsI OPraHUYECKUX

26 COCTMHEHUI

27 CTpyKTypHas H30Mepus

28 [IpocTpancTBeHHAs! H30MEPHS

29 DneKTpoHHbIE 3P HEKTH B MOJICKYJIax
OPraHUYECKUX COCTMHEHUN

30 OCHOBHBIE KJIaCChl OPTaHUYECKHUX
coenuHeHUN. ['oMonorrnueckue psiabl

31 Homenknarypa opraHiueckux COeMHEHHIM

32 OcobeHHocTy U Ki1accu(pukanus
OpPraHMYECKUX PeaKIMii

33 OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC
pPEaKIMu B OPraHUYECKON XUMUUN

34- Pewenue 3a0au u evinonnenue ynpasicnenuti

35 no meme « OkucaumenbHo-60ccma-
HOBUMeENbHbIE PEaKyuu 8 OP2AHUYecKol
XUMUUY

36 O06o0matroiee MOBTOPEHHE 110 TEME
«OCHOBHBIC TTOHATHS OPTaHUYCCKON XUMUI)

37 Ankanbl. CTpoeHue, HOMEHKJIATypa,
n3omepus, (PU3NIECKHUe CBOMCTBA

38- XYMHYECKUE CBOWCTBA AKAaHOB

39

40 [Tonryuenue u npuMeHeHHE aJTKaHOB

41 Pewenue 3a0au u evinonnenue ynpasicnenuti
no meme «Ankamol»

42- ukmoankaHbl

43

44 Ankensl. CTpoeHue, HOMEHKIIATYpa,
n3oMepus, (U3NYECKUe CBOMCTBA

45 [TpakTiueckas pabota Ne 1. «M3rotoBnenue
MOJIEJICH MOJICKYJI OPraHUISCKUX BEIIECTRBY

46- XHUMHUYECKUE CBOICTBA aTKEHOB

47

48 [lony4yeHue u npruMeHEHUE aIKEHOB

49 Pewenue 3a0au u evinonnenue ynpasicnenuii
no meme «AnkeHvl»

50 [TpakTiueckas pabota Ne 2. «[lonydyenue
STHJICHA ¥ H3yUCHHUE €0 CBOMCTBY

51- AJKagueHsl

52

53 ITormmmepusanus. Kayuyk. Pesuna

54 Ankunsl. CTpoeHue, HOMEHKIIATypa,
nzomepus, (pu3nuecKue CBOMCTBa

55- XUMHUYECKHE CBONCTBA aJTKMHOB

56

S57 [Tonryuenue u npuMeHeHHe aJKNHOB

58 Pemenue 3a1a4 v BHITIOTHEHUE YIIPAKHEHUIN
10 TeMaM «AJIKaHBI», «AJIKEHBI», KA TKIHBI

59- Apomarudeckue yriieBoaoposl. CTpoeHue

60 OCH30JILHOTO KOJIbIa, HOMEHKJIATYpa,
n3oMepus, GU3NYeCcKue CBONCTBA

61- XVMHYEeCKUe CBOWMCTBA OEH30I1a U €T0




62 TOMOJIOTOB

63 [TonyyeHne 1 IpUMEHEHHE apEHOB 1

64 Pewenue 3a0au u evinonnenue ynpasxcuenuti | 1
no meme «Aperwvly

65- [IpupoaHbIe KCTOYHUKH YTIIEBOIOPOIOB. 2

66 [lepBuuHas nepepaboTKa yrieBOAOPOIHOTO
CBIPBS

67 I'myGoxkast nmepepabotka HedTu. Kpekunr, 1
pudopMuHT

68- ['enernueckas CBsI3b MEXKAY pa3IMuHBIMU 2

69 KJIACCaMHU YTJIEBOJIOPOOB

70- l"asioreHonpon3BoAHbIE YIIIEBOLOPOIOB 2

71

72 O06o011aro1iee TOBTOPSHHE 10 TEME 1
«YTIIEBOIOPOJIBI»

73 Kontponbnas padora Ne 2 mo teme «Yrieso- | 1
JIOPOJIBI»

74 CrupThl 1

75- XHUMHUYECKHE CBOMCTBA CIIUPTOB 2

76

7 [IpakTrueckast padora Ne 3. «[lomyuenue 1
OpoMdTaHa»

78 MHOTroaTOMHBIE CITUPTHI 1

79- DeHoJIbI 2

80

81 Pemenue 3anay u BblnosHEHUE ynpakHeHUu | 1
1o Teme «CrupThl ¥ (PEHOITBDY

82- KapOonunpHble coenMHEHHs: HOMEHKIIATypa, | 2

83 U30MEpHsl, PEAKIIMU TIPUCOCTMHCHUS

84- XUMHUYECKUE CBOMCTBA U METOJIBI IOJyYCHUS | 2

85 KapOOHWJIBHBIX COCTMHCHUMA

86 [Ipaktuueckast padora Ne 4. «[lomryuenue 1
alieToHa

87 Pewenue 3a0au u evinonnenue ynpasxcuenuti | 1
no meme «Kapbonunvhvle coeOuneHus

88- KapOoHOBBIE KHCIIOTHI 2

89

90 [Ipaktuueckast padora Ne 5. «[lomyuenue 1
YKCYCHOM KHCJIOTBI M U3Y4YE€HHUE €€ CBOUCTBY

91- OyHKIHUOHAJIbHBIE POU3BO/IHBIE 2

92 KapOOHOBBIX KHCIIOT

93 [Tpaktuyeckas padora Ne 6. «Cunte3 1
ATHJIAIIETATAY

94 Msoroo0pa3ue KapOOHOBBIX KHUCIIOT 1

95 Pemenue 3aiay u BoIosHEHUE ynpakHeHU | 1
1o Teme «KapOoHOBBIE KHCIOTHD)

96 O0600mIarmui yPoK 1Mo TeMe 1
«Kucnopoacozaeprxarire opranndeckue
COCIIMHEHUS

97 KonTtponsHas padora Ne 3 mo Teme 1
«Kucnopoacoaepskamire opraHndecKue
COCIMHEHUS

98 Humpocoeounenus 1

99- AMUHBI 2

100




101- ApoMaTndecKkue aMHUHbI 2
102
103 Cepoopeanuueckue coeOuHeHUs. 1
104 I'eTeponUKIMYECKUE COCTUHEHNS 1
105- [llecTruneHHBIC TETEPOLIUKITBI 2
106
107 Pewenue 3a0au u evinonnenue ynpasxcuenuti | 1
no meme «A3om- u cepocooeparcaujue
OpeaHUYecKue 8eujecmaay
108 O6o0maroiee MOBTOPEHHE 1O TeMe «A30T- | 1
U CEpPOCOJICpIKAIIUEC OPTraHHUECKUE
BEIICCTBAY
109 OO011as XxapaKTepuCTHUKa YTIJICBOJIOB 1
110- Crpoenue moHocaxapuaoB. Jlunelinbie u 2
111 [UKJIAYECKHE CTPYKTYPhI
112- XHUMHYECKHE CBOMCTBA MOHOCAXapUIOB 2
113
114 Hucaxapuibt 1
115 [Tonucaxapuapbl 1
116 [TpakTuueckast pabota Ne 7. «'maponus 1
Kpaxmaa
117 Pemenue 3a1aun BoIMONIHEHUE YITPAKHEHUHN 1
110 TEME «YTJIEBOBI»
118 JKupb 1 macia 1
119- AMUHOKHUCIOTBI 2
120
121 IMeoTunel 1
122- benku 2
123
124- CTpyKTypa HYKJIECHHOBBIX KHUCIIOT 2
125
126 buonoruueckas pojab HyKJIEMHOBBIX KUCIOT | 1
127 [TpakTuueckast paborta No 8. 1
«M nenTnduKanms OpraHNIeCKUX BEIICCTBY
128 O6o0matroiiee MOBTOPEHHUE 1O TeMaM 1
«A3oTcoaepxaiiue 1 ONOJIOTUYECKU
AKTHUBHBIE OPTaHUYECKUE BEIIECTBA»
129 KonTponbnas pabota Ne 4 mo reme 1
«A3oTcoepkaiye U ONMOJIOTHYECKH aKTHB-
HBIE OpPTraHNYECKHE BEIIECTBA»
130 [Tomumepbl 1
131- [TomumepHbIEe MaTepuabl 4
134
135 [Tpaktnyeckas padora Ne 9. «Pacno3naBanue | 1
TUTACTMACC)
136 [TpakTiaeckas padota Ne 10. 1
«Pacno3HaBaHuEe BOJIOKOHY
137 3aKJIIOUNUTENBHBINA YPOK 1
138- PesepBHOE Bpems — 3 u. 3
140
11 kaacc
1-2 Knaccudukanuys npocThix BEIIECTB. 2
Bonopon
3 ["ayoreHsr 1
4-5 Xnop 2




6 Kucnopoansle coeuHeHus Xjaopa 1

7 XnopoBogopoa. CoJisiHast KHCIOTa 1

8 ®dTop, OPOM, MO/ U UX COCTUHECHHUSI 1

9 [Ipaktudeckas padora Ne 1. Pemenue skcme- | 1
PUMEHTANBHBIX 3aj1a4 1o TeMe «[ amoreHsn»

10 Pewenue 3a0au u evinonnenue ynpascuenuti | 1
no meme «l anozcenoly

11 XaJIbKOT€HbI 1

12 O30H — ayTOTpOITHAsS MOAUPUKAITUS 1
KHCJIOpo/ia

13 ITepokcu BOIOPO/Ia U €r0 IPOU3BOHBIC 1

14 Cepa 1

15- CepoBonopon. Cyiabduisl 2

16

17 CepHucTbIii ra3 1

18- CepHbIl aHTHAPU M CEpHAst KUCIIOTa 2

19

20 [TpakTuueckas padora Ne 2. Pemenne skcne- | 1
PUMEHTAIILHBIX 337124 110 TEME
«XaIbKOT€HbI»

21 Pemienue 3agay v BeIOJIHEHHE yIIpakHeHH | 1
1o TeMaM «l asoreHs» u «XaJbKOT€HbI)

22 DJIEMEHTHI NOATPYIIIHI a30Ta 1

23 A3zor 1

24- AMMMaK ¥ COJIM aMMOHUS 2

25

26 [TpakTrueckas pabota Ne 3. «[lonydyenue 1
aMMUaKa U U3y4eHHUE er0 CBOWCTBY»

27 Okcupabl a30Ta 1

28- A3OTHas KACJIOTa U €€ COJIU 2

29

30 dochop 1

31 ®ochopublit anruapua U pochopHbIe 1
KHCIIOTHI

32 Pewenue 3a0au u evinonrnenue ynpasxcrenuii | 1
no meme «nemenmsl NOO2PYNNbL A30MAa»

33 [Ipaktuueckas pabora Ne 4. Pemenue skcne- | 1
PUMEHTANBHBIX 33724 MO TeMe «DJIeMEHTBI
TIOITPYTIIIBI A30Ta

34 Yrnepon 1

35- CoenuHeHus yriepoaa 2

36

37 Kpemunit 1

38 CoenvHEeHNs KpEMHUS 1

39 Pewenue 3a0au u evinonnenue ynpasicnenuii | 1
no meme «nemenmsl NOO2PYNNbl y21epooay

40 bop 1

41 O6o0matoriee MOBTOPEHHE 110 TEME 1
«Hemeraiutb»

42 KonTponbnas padora Ne 1 o reme 1
«Hemeraiutb»

43- CBolicTBa U METObI OJTyYEHUSI METAIIIIOB 2

44

45 CrutaBbl 1

46 OO0m1as XapaKTepUCTHUKA IIETOYHBIX 1




MCTAIJIOB

47 Harpuit u xanuit 1

48 CoenuHeHus HaTPUs U Kalus 1

49 OO01mast xapakTepUCTHKA 3JIEMEHTOB IJIaBHOW | 1
noarpynisl I rpynmst

50 Maruwii ¥ ero COeTMHEHHS 1

51 Kanemuii u ero coenuaeHus 1

52 JKectkocTh BOJIBI M c1IOCOOBI e ycTpaHenus | 1

53 AOMUHUN — XUMUYECKUN SJIEMEHT U 1
IPOCTOE BEUIECTBO

o4 CoeMHeHus aTfOMUHUS 1

55 Onoso u ceuney 1

56 Pemenue 3anay u BoloJIHEHUE ynpakHeHUu | 1
1o TeMe «MeTaJlTbl INIaBHBIX MOATPYII

o7 [IpakTuyeckas pabora Ne 5. Pemenue sxcne- | 1
PUMEHTANBHBIX 3aj1a4 1o TeMe «MeTabl
TJIABHBIX MOATPYIII

58 OO0m1as XxapakKTepUCTHKA TIEPEXOTHBIX 1
METAJUIOB

59 Xpom 1

60- CoenunHenus Xxpoma. 3aBUCUMOCTb KUCIIOT- 2

61 HO-OCHOBHBIX U OKUCIIUTEIIFHO-BOCCTAHOBU-
TEJIbHBIX CBOMCTB OT CTETMICHH OKUCICHHUS
MeTasia

62 Maprasnen 1

63 Kenezo kak XUMUYECKUH 2JIEMEHT 1

64 JKenezo — mpocToe BemecTBo 1

65 CoennHeHHs Kele3a 1

66 Mens 1

67- [IpakTrueckast padora Ne 6. «[lomyuenue 2

68 MeaHoro kynopoca. [lomyuenue xene3noro
KYIIOpoca»

69 Cepebpo 1

70 30710TO 1

71 [uak 1

72 Pmymyo 1

73- Pemienue 3a1a4 1 BBITOJTHEHHUE YIIPAKHEHUNA | 2

74 1o Teme «MeTaJlibl TOOOYHBIX TOATPYII»

75 [IpakTuueckas pabora Ne 7. Pemenue skcne- | 1
PUMEHTANBHBIX 337124 10 TeMe «MeTabl
MOOOYHBIX MTOATPYIII

76 [IpakTuueckas pabora Ne 8. «Ilomyuenue 1
cosiu Mopay

77 O06o0matoriee MOBTOPEHHE 110 TEME 1
«MeTramib)

78 Kontponpnas padora Ne 2 o Teme 1
«MeTramib)

79- SAnpo atoma. SnepHbie peakuu 2

80

81 DnemenmapHvie NOHAMUS KBAHMOBOU 1
MexXaHuKu

82- DJEeKTPOHHBIE KOH(PUTYpAIIH aTOMOB 2

83

84- KoBasieHTHAs CBS3b U CTPOECHUE MOJIEKYIT 2

85




86- Nonnas cBsa3b. CTpoeHNE HOHHBIX 2

87 KPUCTAJUJIOB

88- Mertammueckas cBsi3b. Kpuctamiueckue 2

89 PELIETKH METAJIJIOB

90- MexMOJIeKyIIpHBbIE B3aUMO/ICHCTBHS 2

91

92 O06o0matoiee MOBTOPEHHE 110 TEME 1
«CTpOoeHHE BEIIEeCTBaY

93 TennoBbie 3 HEKTH XUMHYESCKUX PEaKIHi 1

94 3akoH ['ecca 1

95 OHTponus. Bropoii 3aKk0H TepMOIUHAMUKHI 1

96 Oneprus ['m66ca u kputepuu camo- 1
IPOM3BOJILHOCTH XMMHUYECKIX PEeaKIni

97 Pemenue 3amay 1o reme «XuMudeckas 1
TEPMOIMHAMHKA)

98- CKOpOCTh XUMUYECKOHN peakIuu. 3aKOH 2

99 JEHCTBYIOIINX Mace

100 3aBUCHMOCTBH CKOPOCTH PEaKIUHU OT 1
TEMIIEPATYPHI

101 Karamus. Katanuzaropsl 1

102- Xumunueckoe paBHoBecue. Koncranra 2

103 paBHOBECHUS

104 [Tpunuun Jle Ilarense 1

105- [Tpaktuyeckas padora Ne 9. «CKopocTb 2

106 XUMUYECKHUX PEaKIni. XUMHUECKOE
paBHOBECHE»

107 HNonnoe npounsseaeHue Boabl. BogopoaHbli 1
1I0Ka3aresb

108- XHUMHYECKOE PAaBHOBECHE B pacTBOpax 2

109

110- XUMHUYECKUE UCTOYHUKH TOKA. DIeKTponu3 | 2

111

112 O6o06maro1iee TOBTOPEHHE IO TeMe 1
«TeopeTndecKrue OCHOBBI XMMHUD)

113 Konrtponbnas padora Ne 3 o Teme 1
«TeopeTndecKue OCHOBBI XM

114 HayuHple MpUHIMIIBI OpraHU3aLH 1
XUMHYECKOTO TIPOU3BOJICTBA

115 ITpon3BOJACTBO CEPHOMN KHUCIOTHI 1

116 IIpon3BoaCTBO amMmmMuaka 1

117 [Tpon3BoJCTBO UYyryHa 1

118 [Ipon3BoacCTBO cTanu 1

119- [TpoMbINITIEHHBIN OPraHUYECKUN CUHTE3 2

120

121 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen 1
Cpenbl. «3eneHas XUMUs

122 Xumus numnm 1

123 JlekapCTBEHHBIE CPEJICTBA 1

124 Kocmernueckue u napdromepHsie cpeactea | 1

125 briToBas xumus 1

126 Tluemenmol u kpacku 1

127 [Tpaxtuueckas padota Ne 10. «Kpawenue 1
MKaneu»

128 XUMHUS B CTPOUTENHCTBE 1

129- XUMHS B CEIHCKOM XO3STHCTBE 2




130

131 Heoprannuecknue Matepuasl 1

132 Ocobennocmu co8peMenHOl HayKU 1

133 MeToa010THs HAyYHOTO HCCIIeIOBAHUS 1

134 Hcrounnky XuMudecKkoi nHGopMaIuu 1

135 O6o06marotee moBTopenue 3a Kype 11 1
KJjacca

136 KonTtponsnas padora Ne 4. «torosas 1

KOHTpOJIbHAsI paboTa
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