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VYnpasnenue o6pazoBanus aaMuHucTpaiuu [lerponasnosck-KaMyarckoro ropoickoro okpyra
MyHuITUTIaTFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPESKICHHUE
«Cpennss mkona Ne 28 umenu I'.®d. Kupauiesa»

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

PabGouas nporpamma no yueOHOMy nipeAMeTy XuMus 00s3aTeIbHON MPeIMETHOW 00IacTh
EcrecTBeHHbIe Hayku pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMAaTUBHO-METOIUYECKHUX
MaTepUalioB:

1. ®enepanbublii 3akoH oT 29.12.2012 N 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanun»

2. denepabHBIN TOCYIAPCTBEHHBIM 00pa3oBaTeIbHBIN CTaHAAPT CPEIHETO OOIIEro
00pa3oBaHus, YTBEPKJICHHBIM MpuKa3zoM Munnpocsenienus ot 17.05.2012 Ne 413.

3. VYuebnbiit mnan MAOY «Cpennsist mikosia Ne 28 umenn I'.®. Kupaummesa» Ha 2022-
2023 y4eOHBIi ToI.

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

S. [Iporpammel Bociutanust MAOY «Cpennsisa mkona Ne 28 umenu ['.®. Kupauimesa»
6. ABTopckas yudeOHas mnporpamma Kk JjuHun YMK B.B. Jlyauna «Xumus.

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

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

PabGouasi nmporpamma pa3paboTaHa ydyuTelieM XUMUMU TEpBOM kaTeropuu PoraThix
CranucinaBoM BaneHTHHOBHYEM M OMpENENseT OpraHU3alHI0 JEATeIbHOCTH YYUTEIEM B
IIKOJIE TI0 Y4eOHOMY MIPEAMETY XUMHSI.

[To mporpamme npeaycMOTpPEHO NMPOBeJeHUE 8 KOHTPOJIBHBIX padoT.

IIpenomaBanne Kypca OpPHEHTUPOBAHO Ha wucnonb3oBanne YMK, B KOTOpBIH
BXOJIAT:

1. Yuebnuku 10 u 11 xmaccel. ABtopsi: B. B. Epemun, H. E. Ky3pmenko, B. 1. Tepenun,
A. A. JIpo3nos, B. B. JIynun. M., [Ipoda.

[Iporpamma BKJIIOYAeT B ceOsi: MOSACHUTENBHYIO 3aIMCKY, COJAEpKaHHE y4eOHOro
MpeaAMeTa, IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHMSI y4E€OHOTO MpeIMeTa, TeMaTHYEeCKOe
MJIAHUPOBAHKE C YKAa3aHHEM KOJMYECTBA aKaJ€eMUYECKUX YaCOB, OTBOJMMBIX HA OCBOCHUE
KaXJ0W TeMbl ydeOHOro mpeaMeTa, U BO3MOXKHOCTH HCIIOJIb30BaHUSI IO 3TOH Teme
ANEKTPOHHBIX (LU(PPOBBIX) 00PA30BATENBHBIX PECYPCOB.

PabGouass mporpamma o0OCyXJ€Ha U TMPUHATA PEIICHUEM METOAUYECKOro
o0ObEUHEHUsT M COIJIaCOBaHAa 3aMECTUTEIIEM JIUPEKTOpa MO Y4eOHO-BOCIUTATEIbHOU
pabore MAOY «Cpennss mikojaa Ne28 umenu I'.d. Kupaumiera
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HHOACHUTEJIBHAA 3AIIMCKA

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

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

2. @DenepanbHbI TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHAAPT CpeAHero olmero odpa3oBaHus,
YTBEPKJI€HHBIM NTpukazoM Munnpocseuienus ot 17.05.2012 Ne 413

4. Vuebnsii mman MAOY «Cpennsis mkona Ne 28 umenn ['.®. Kupnumesa» na 2022-2023
Y4EeOHBIN TO/I.

o. [Tonoxxenue o pabounx nporpammax MAOY «Cpennsist mkosna Ne 28 umenu [.®@. Kupauimesa»
6. IIporpammel Boctiutanuss MAOY «Cpennsist mikona Ne 28 umenu ['.®@. Kupauiea»
1. ABTopckas yueOHast nporpamma K JuHun YMK B.B. Jlynuna «Xumus. YriayOieHHBIH 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 (OPMUPOBAHHME 3HAHMII OCHOB XMMHUYECKOW HAYKHU Kak
00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTHUYECKOW NEATENIFHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMITOHEHTOB MUPOBOW KYJIbTYpPBI. 3a/laya MpeaMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMBbI XUMUYECKUX
3HAHUA — BaXHEHIIMX (AKTOB, TOHSTHN, 3aKOHOB W TEOPETUYECCKUX TIOJOKEHUH, IOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, A3blka HAayKH, 3HAaHUW O HAayYHBIX METOJax H3y4eHHS
BEIIECTB M XHWMHMUYECKHX pEaKlui, a Takke B (POPMUPOBAHMU M PA3BUTHUM YMEHUHW M CIIOCOOOB
NEeSTeNbHOCTH, CBA3aHHBIX C IUIAHMPOBaHMEM, HaOMIOJEHMEM U MPOBEICHHEM XHUMHUYECKOIO
AKCIIEPUMEHTA, COOJIIOICHUEM MPABMII 0€30IMaCHOr0 00OpaIeHus ¢ BEIIECTBAMH B TTOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeaMera B IporpaMmMe YTOUHEHbBI U CKOPPEKTHUPOBAHBI ¢ YUYETOM
HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOro oOmiero oopa3zoBaHus. CerojnHs B 00pa3oBaHUU 0CO0O
3HAYUMOM MpHU3HAETCSI HAIMPABJICHHOCTh OOYYeHHS Ha pa3BUTHE U CaMOpa3BUTUE JIMYHOCTH,
dopmupoBanne €€ MHTEUIEKTAa U O0mmel KyiabTypbl. OO0y4eHHE YMEHHIO YYUTHCS M IMPOJOIKATh CBOE
o0pa3oBaHHe CaMOCTOSITEIHLHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (QYHKIUI Y4eOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM mnpu M3ydyeHHUM TpPeaMeTa B OCHOBHOW IIKOJIE JTOMUHHUPYIOIIEEC 3HAYCHUE
MPUOOPENU TaKue 1eH, KaK:

- (dopMUpOBaHME WHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITENILHOMY TMPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

- HaNpaBIEHHOCTh OOYYEHHs] HA CUCTEMATHYECKOEe MPHUOOIIECHHE YyYalluXcs K CaMOCTOSATEIbHON
TO3HABATEIHHON JESATEIHLHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIMM MOTUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUHU;

- of0ecrieyeHue yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS  OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TIO3HAHUS ¢ CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JITMYHBIX BUIOB JIEITEIHOCTH;

- popmMupoBaHuEe yMEHUN OOBACHATH U OIICHUBATH SIBJICHUS OKPYXKAIOLIETO MUpPA Ha OCHOBAaHUU
3HAHUH ¥ OIBITA, TIOJYUYCHHBIX MPU U3YUYECHUN XUMUU;

- (opmupoBaHHe y O0OYyYarOMIMXCSd TYMAHUCTHYECKUX OTHOIICHUH, MOHMMAaHUSA IEHHOCTH
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IIeJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOMH
NESATEIbHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOJAHON CPEBL;

- pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHS OOIIEYETOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTU JaJIbHEHIIEro 00y4YeHHUsI.

MECTO YYEBHOTI'O IPEAMETA

B cucreme obmero obpasoBanuss «XUMHsS» TpU3HAHA OOSA3aTENBbHBIM YYEOHBIM MPEIMETOM,
KOTOPBIM BXOJUT B COCTaB IpeaMeTHON obmacTu «EcTecTBeHHO-HAay4HbIE TPEAMEThIY.

VY4eOHbIM MIaHOM Ha €€ U3yueHue oTBeJeHo 276 yueOHbIX yacoB — 1o 4 4. B Hezento B 10 u 11
KJIaccaX COOTBETCTBEHHO. B ToM umciie 8 KOHTpONBHBIX padoT, BKIFOYAs BXOJHOW MOHUTOPHHT Ka4ecTBa
OCTaTOYHBIX 3HAHUH U UTOTOBYIO KOHTPOJBHYIO PadoTy.




YMK VUEGHOI'O ITPEJIMETA JUIA IIEJAT'OT'A

1. Xumus. Yroy6nenusiit ypoBenb. 10 kinacc. YueOHUK ¢ 3JI€KTPOHHBIM MTPUIIOKEHHUEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, B. . Tepenun, A. A. /Ipo3nos, B. B. JIynun).

2. Xumus. YriryOsieHHbIA ypoBeHb. 11 kimacc. YUeOHUK ¢ 3JEeKTPOHHBIM MPUJIOKEHHEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, A. A. lpo3nos, B. B. Jlynun).

3. Pabouvas nmporpamma yueOHOTO 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 metoauyeckue peKkoMeHAalu 1o ee coctasieHuto (aBtopel B. B. Epemun, A. A. /Ipo3zos,
. B. Epemuna, 3. 0. Kepumos).

4. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenxko, B. . Tepenuna, A. A.
Hposnosa, B. B. Jlynuna «Xumus. YranyOnenusiii ypoenb. 10 kiace» (aBtopel B.B. Epemun, B. U.
Maxonwuna, O. I0. Cumonoga, 1. B. Epemuna, A. A. Jlpo3nos, 2. FO. Kepumos).

5. Meroamnueckoe nmocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. Jlpo3nosa, B. B.
JIlynuna «Xumus. YriayOnenssiii ypoenb. 11 kmace» (aBropst B. B. Epemun, H. B. Bonkosa, H. B.
®dupcrosa, U. B. Epemuna, A. A. JIpo3nos, 3. 0. Kepumos).

YMK YYEBHOI'O ITPEJIMETA JUJIA1 OBYYAIOIIETI'OCA

1. Xumus. YrinyOneHusiii ypoBeHb. 10 kiacc. YueOHUK ¢ 31€KTPOHHBIM NPUIIOKEHHEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, B. . Tepenun, A. A. Ipo3aos, B. B. JIynun).

2. Xumus. YrinyOneHHsli ypoBeHb. 11 kinacc. YueOHMK ¢ 2JIEKTPOHHBIM MIPUIIOKEeHHEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, A. A. lpo3nos, B. B. Jlyaun).

®OPMBbI YYETA PABOYEN [TPOT'PAMMBI BOCITUTAHU A

PaGouas mporpamma coctapieHa ¢ yuerom moayins «lkonasHbiil ypok» [Iporpammel Bocniutanuss MAOY
«Cpennsas mxonma Ne28 umenun [.@. KupamiieBa», B KOTOPOM TMpeINCTaBICHBI BUABI M (POPMBI
JesITeIbHOCTH, 00eCIIeYNBAIOIINE PEATU3alUI0 BOCIUTATENILHOTO MOTEHIINANA YPOKa.

JI1st TOCTHKEHUST BOCIIUTATEIbHBIX 3a/1a4 YPOKA UCIIONIb3YIOTCS COLMOKYJIBTYPHBIE TEXHOJIOTUU:
TEXHOJIOTUSI IPUCOEIUHEHUS,

TEXHOJIOTHS Pa3BUTHS LEJTOCTHOTO BOCIIPHUATHS U MBIILIJICHMUS,

TEXHOJIOTHSI pa3BUTHUS YyBCTBOBAHUS;

TE€XHOJIOTHS Pa3BUTHS MOTUBALINH;

TEXHOJIOTUS Pa3BUTHS JIMYHOCTH;

TEXHOJIOTHUS Pa3BUTHS TPYIIIIBL;

TEXHOJIOTHS Pa3BUTHs pecypca ycrexa.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

KPATKAA XAPAKTEPUCTUKA COJAEPXXAHNWSA YYEBHOT'O IPEAMETA

1.1. Teoperuyeckne 0OCHOBbI XMMHH

1.1.1. Crpoenue BeniecTBa

ATOMHO-MOJIEKYJISIpHOE y4YeHHEe. BelnecTBa MOJIEKYISIPHOTO H HEMOJIEKYISIPHOTO CTPOCHHS.
KayecTBeHHBIH 1 KOJTMYECTBEHHBIN COCTAB BelllecTBAa. MOJIIpHAS M OTHOCUTEIIbHASI MOJICKYJISIPHAS. MACChI
BeriecTBa. MoJbHast IOl © MaccoBast JIOJIS DJIEMEHTA B BEIIIECTBE.

Cmpoenue amoma. Hyxiuowt. Hzomonwve.  /lepekm  macce. Tunw:
paduoaxkmuerozo pacnada. Tepmosadepuwviii curnme3. Omkpovimue HOGbIX XUMUUECKUX
anemenmos. fAodepuvie pearxuuu. Tunvt sdepuvix peaxyuii: Oerenue u cunmes. Ckopocmo
peaxkuyuu paouoaxmuenozo pacnaoa. Illpumernernue paduonyxksiuooe 8 meduuure. Memoo
MeUeHblx amomos. llpumenenue paouoakmugHvlX HyKIUu006 8 260XpPOHOI0ZUU.

CoBpemeHHass Mojzellb CTpoeHHus artoma. KophmycKyasipHO-BOJHOBBIE CBOWMCTBA AJIEKTPOHA.
IIpeocmasnenue o keanmosoli mexanuxe. Coomnowenue Oe bpoiina. [lpunyun neonpederennocmu
letizenbepea. Ilousmue o eonnosoti ¢ynkyuu. KBantoBple uncina. AToMHas opOutans. PactpeneneHue
AJIEKTPOHOB TI0 JHEPreTUYECKUM YPOBHSIM B COOTBETCTBHUH C TPUHIIMIIOM HAMMEHBIICH OSHEPIHH,
npaBwioM XyHzaa v npuHuunoM [laynu. OcoOeHHOCTH CTpOEHHS SHEPreTHYeCKUX ypoBHEH atomoB d-
ANIEMEHTOB. DJIEKTpOHHas KoH(purypanus aroma. Knaccudukanus XMMUYECKUX 3JIeMEeHTOB (S-, p-, d-, /-




AJIEMEHTHI). DIEKTPOHHbIE KOH(PHUIypalHuy TOJIOKUTENBHBIX M OTPHUIATENbHBIX HOHOB. OCHOBHOE U
BO30Y>KJCHHBIE COCTOSIHUS aTOMOB. BanieHTHBIE AJIEKTPOHBI.

Ilepnonnueckuit 3axkoH. POpMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEACTABICHUN O CTPOCHUU
aToMa. MuUpoBO33peHUecKoe U HayyHoe 3HaueHue [lepuoanueckoro 3akona [. . Mengaeneesa. Paguyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMICTB MPOCTHIX BEIIECTB, BOJAOPOJHBIX COEIAUHEHHH, BBICIINX
OKCHJIOB ¥ THUJIPOKCUIOB B MIEPUOJAX U FPYIIIAX. IIEKTPOOTPULATEIBHOCTD.

XuUMHYECKasi CBA3b. OJEKTPOHHAs NPUPOJAa XUMHUYECKOM CBSI3U. BuUIbl XMMHYECKOH CBS3H.
KoBaneHTHast cBA3b U €€ XapaKTEPUCTHKU (SHEPTHUsl CBsI3U, UIMHA CBS3H, BAICHTHBIM yroj, KpaTHOCTb
CBSI3U, TOJSIPHOCTB, MONIApU3yeMocTh). KoBaneHTHas HemojsipHas M ToispHas cBsi3b. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHOM MOJSPHOM CBsA3U. ['eoMeTpHst MOJIEKYJIbI.
Jlunonvhviti Momenm cés3u, OUnoabHuIL MOMeHm Mmoekynvl. VIoHHas cBsi3b. Omauuue mexncoy UOHHOU U
KosaneHmuou ce:a3v10. Metanmyeckas cBsi3b. BoiopoaHas CBsI3b U €€ BIUSHUE HAa CBOMCTBA BEILECTBA.
Me:xMoIeKysspHble B3aUMOAEUCTBUSL. [IoHAmMuUe O CYNPAMONEKVAAPHOU XUMUU.

ArperaTHble COCTOsiHMSI BemiecTBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHenwe Kiaitnepona—
MenpneneeBa. 3akoH ABoraapo. 3akOoH OOBEMHBIX OTHOLIEHWH. OTHOCHUTENbHAs IUIOTHOCTH Ta30B.
Cpennsia MOIsipHasi Macca CMECH.

CrtpoeHre TBEpABIX TEN: KPUCTALIMYECKWE M aMOP(HBIC BEIIECTBA. THIBI KPUCTAJUIMYECKHX
pElIeTOK: aToMHas, MOJEKYJspHas, HOHHas, Mmerauinueckas. [loHsTue 00 snmeMEHTapHOU sYeiKe.
Pacuem uucna uownos, cooepocawuxcsa 6 snemenmapnou suetike. HMonnvlie paouycwi. Onpeodenenue
Memaniuyecko2o paouycd. 3aBUCUMOCTb (DU3MUECKHUX CBOMCTB BEUIECTBA OT THIA KPUCTATUMYECKOU
pemerku. IIpuumnbel MHOrooOpasusi BemiecTB. COBpEMEHHbIE MPEACTABIECHUS O CTPOCHUU TBEPIBIX,
KHUJKUX U Ta3000pa3HbIX BEIIECTB.

JdemoncTpanuu. 1. OOpasibl BEHIECTB MOJEKYISIPHOTO W HEMOJICKYJISPHOTO CTPOCHUS. 2.
Bo3srounka noga. 3. Moaenu MOieKyiI.

1. Kpucrammueckue pemeTKkH.

1.1.2. OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEaKIIMi

Knaccudpukanys XUMHUECKUX pPEaKUMH MO0 pa3Iu4HbIM IpHU3HAKaM CpaBHEHUS. ['OMOreHHble U
rereporeHHbie peaknuu. Knaccudukanus no 3Haky temaoBoro sddekra. ObpaTumbie 1 HEOOpaTUMbIE
peakuu. KatanmuTuueckue W HEKATAIUTHYECKUE peakiuu. Peaknnmu ¢ M3MeHEeHHeM U 0e3 M3MEHEHUs
CTETIEHH OKUCJIEHHSI DJIEMEHTOB B COCJUHEHUSIX.

DHepreTuka XuMU4ecKuXx peakuuil. TemnoBoil 3pPexT XuMHUeckoil peakiuu. HI0TePMUYECKUE U
9K30TEpPMHUUECKUE peakiuu. TepMoXUMHUYECKHe ypaBHEHHs. Temora oOpa30BaHUS BEIIECTBA. 3aKOH
I'ecca u cnenctBus U3 Hero. DHeprus cBsA3U. [lonamue o énympenHeti snepauu U dHTaNbNUU. [loHsTHE 00
sHTponuu. Bropoil 3akoH TepMmonumHamuku. Popmyna bonpivana. Dnepruss ['m66ca um kputepuu
CaMOIIPOU3BOJIbHOCTH XUMHYECKON PEaKIIUH.

OO6patumele peakuuu. Xumuueckoe paBHoBecue. Koncranrta paBHosecus. [Ipunuun Jle Illarense.
PaBHOBecHBIE COCTOSIHUSA: yCTOMYMBOE, HEyCTOWuYMBOe, Oe3paznuuHoe. CMeleHHe XUMHUYECKOTro
paBHOBECHs MO IEHCTBUEM Pa3IMYHBIX (DAKTOPOB: KOHIIEHTPALUU pEareHTOB MU MPOAYKTOB PEaKIINH,
JaBJICHUs, TeMIepaTyphl. Posb cMeliennst paBHOBECHS B TEXHOJIOTUYECKUX MTPoLieccax.

CKOpOCTh XMMHYECKHUX pEaKLUH, €€ 3aBUCUMOCTh OT Ppa3IUYHbIX (AKTOPOB: MPHUPOJIBI
pearvpymonux BeUeCTB, KOHIEHTPALlUU pearupyomux BEeUIeCTB, TEMIepaTyphl, HATMUMS KaTajau3aTopa,
IJIOLIA/IA TOBEPXHOCTH PEATUPYIOLINX BELIECTB. Peakiuu roMOreHHbIE U TE€TEPOTeHHbIE. JIeMeHmapHble
peaxkyuu. Mexanuzm peaxyuu. AKMUBUPOBAHHBIU KOMNIEKC (nepexooHoe cocmosiHue). 3aKoH
neicTByomux macc. Koncmanma ckopocmu peaxkyuu, ee pazmeprocmy. CKopocmb peakyuu paouoax-
musHoeo pacnaoa. Ilepuoo nonypacnaoa. llpasuno Baat-I'odpda. [lonstre 06 sHeprun aktupauu u oo
SHEpreTHUecKoM mpoduie peakuuu. Ypasuenue Appenuyca. KaranmzaTopsl U KaTtanus. OHepeus
aKmMueayuy Kamanuzupyemoul u Hekamanuzupyemou peakyuu. AKTUBHOCTb U CEJIEKTUBHOCTb KaTaJlu3aTo-
pa. [omocennulii u cemepocennuvlii kamanus. I omoeennulii katanu3 B ra3oBoi ¢aze. Karamuruueckoe
OKHCJIEHHE YrapHOro ra3za B KOHBEpPTEpax BBIXJIONHBIX I'a30B B aBTOMOOWISX. Ponb kamanuzamopos &
npupooe u NPOMbIULIEHHOM npouzsoocmee. Depmenmsi Kaxk OUOI02UYeCKUe KAMaIu3amopbl.

JdemoncTpanuu. 1. DK30TepMHUYECKHE M DHIOTEPMHYECKHE XMMHUYECKHe peakuuu. 2. TemioBbie
SIBJICHUS IIPU PACTBOPEHUU CEPHON KUCIIOTHI U aMMUAYHON CENUTPBL. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIUU
OT MpPHUPOJbI BELIECTB HAa MpHUMEpPE B3aMMOJEWUCTBUS PACTBOPOB PAa3IMUYHBIX KHUCIOT OJUHAKOBOU
KOHIIGHTPALMU C OJMHAKOBBIMU KyCOUKaMH (TpaHyjlaMu) LUHKAa U OJMHAKOBBIX KYCOUKOB Pa3HBIX
MeTaJJIoB (MarHus, LIMHKa, jKeJe3a) C pacTBOPOM COJSTHOW KuCIOTHL. 4. B3aumopeiicTBue pacTBOpoB



CEpHOI KHCIOTHI C pacTBOpaMHU THOCYIb(aTa HATPUS PA3IUYHOU KOHIICHTPAIIUU W TEMIIepPaTyphl. 5.
3aBucumMocTs nooxkeHus pasHoBecus B cucteme 2NO2 - N2O4 ot TemmiepaTyphl.

JlabopaTopHusble onbIThl. 1. KaTanutudeckoe pas3noxkeHue Nepokcuia BOAOPoa.

1.1.3. PacTtBOpBI

CriocoObl BBIpaXKE€HHUSI KOJMYECTBEHHOT'O COCTaBa pacTBOpa: MaccoBas J0Js PacTBOPEHHOI'O
BellecTBa (MPOLIEHTHAs KOHUEHTpaUus), MoaapHas kouyenmpayus. Tumposanue. PacTBopeHHe Kak
(bu3HKO-XUMHUYeCKHii Tipotiecc. Kpucmannozuopamol.

Hucnepcusie cuctembl. Komnouansle pactBopbl. Mcrtunnbie pactBophl. Jlucnepcuas ¢dasza u
mucnepcuonnas cpena. CycneH3uu M dMynbcuu. 3omau u renu. Onanecuenius. Dddexkr Turmamns.
Koarynsuus. Cenumentauus. Cuaepesuc.

Peaknun B pactBOpax uIeKTpoauTOB. KayecTBEHHBIE peaklMM Ha MOHBI B pactBope. KucnorHo-
OCHOBHBIE B3aUMOJEHUCTBUS B pacTBopax. AMdoTepHocTs. MoHHOE mpousBeneHre BoJbl. BoaopoaHslii
nokazatenb (pH) pactBopa. CuiibHbIe U cadbie 3JeKTpoauThl. Pacuer pH pacTBOpoB CHIIBHBIX KUCIIOT U
mienoueid. KoHCTaHTBI nucconManuu  ClnaldbIX ANEeKTpoiauToB. (6436  KOHCMaHmvl U CmeneHu
ouccoyuayuu. 3axon paszeedenus Ocmeanvoa. Peakunn moHHOTO oOMeHa. [lonHble M COKpalieHHBIE
HMOHHBIE ypaBHeHUsA. ['maponns coneill. 'maponus 1mo KaTMOHy, [0 aHUOHY, MO KaTHOHY M IO aHUOHY.
Peaknus cpeapl pacTBOpOB coOJ€il: KHUCIOTHas, IIeo4Hass W HeuTpanbHasd. [lonHbld HEOOpaTUMBbIN
ruaponus. [lonyuenue peaxyueil euopoau3a OCHO8HuIX coiell. lloHamue o npomonumu4eckol meopuu
bpencmeoa—/Jloypu. I[lonamue o meopuu xucirom u ocumoganuti Jlvtouca. 3HAUYCHHUE THUIPOIU3A B
OMOJIOTHUECKMX OOMEHHBIX TMpoleccax. I[lpumenenue eudpoausza 6 npomviuiierHocmu. PaBHOBecue
MEX/1y HaChIIIEHHBIM PacTBOPOM U ocasikoM. [IpousBenenue pacTBOpUMOCTH.

Jemoncrpanuu. 1. OnpeneneHre KUCIOTHOCTU CPeAbl MPHU MOMOIIM HHIUKATOPOB. 2. Dddekt
Tunpans. 3. O6pa3oBaHie KOMIUIEKCHBIX COSIMHEHUI TIEPEXOIHBIX METAIIJIOB.

JlabopaTopHble onbIThl. 1. Peakniuu voHHoro ooMeHa. 2. CBOICTBa KOJUIOMIHBIX PAaCTBOPOB. 3.
I'unponus coneil. 4. [loaydeHue u cBONCTBA KOMIUIEKCHBIX COEIUHEHUI.

1.1.4. OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE pEaKIUU. THUIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Oxkucienne u BoccraHoBiIeHUE. OKUCIUTENN U BOCCTAHOBUTENU. METO/ 3JIEKTPOHHOTO U 3JIEKTPOHHO-
noHHoro OanaHca. [loBeneHue BemiecTB B cpenax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar xanus kak
okucauTeNnb. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B MPUPOJIE, TIPOU3BOJICTBEHHBIX MPOLECCaX U
KHU3HEESITEIbHOCTH OPraHU3MOB.

lanpBaHnyeckuit ameMeHT (Ha mpumepe dneMeHTa JlaHudms). XUMHUYECKHE HCTOYHHMKHU TOKa:
raJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJSTOpPbl W TOIUIMBHBIE AJIEMEHTHL. Dopma 3anucu Xumuieckozo
ucmounuxka moxka. Cmaunoapmuulii 6000poOHbLL 21eKmMmpo0. CmarHOapmubslil 31eKmMpOOHbI NOMeEeHYUAl
cucmemvl. llonamue 06 snekmpoosudxcywei cuie peakyuu. IIEKTPOXUMHUECKUN PSJI HANpsSOKEHUH
(aKTUBHOCTH) METAIIOB (PSA] CTaHAAPTHBIX IIIEKTPOJIHBIX MOTEHLUANIOB). Hanpasnenue oKuciumenbHo-
80CCMAHOBUMENTLHBIX PEAKYUU.

DNEKTPOIN3 PaCIIaBOB U BOJHBIX PACTBOPOB IIIEKTPOIUTOB (KHUCIIOT, IIeN04Yel u comneil). 3axornwl
anekmponusa. llpakTuueckoe MNPUMEHEHHME DIEKTPOJIW3a M  IOJY4YEeHHs  IIEJOYHBIX, IIe-
JIOYHO3EMEJIbHBIX METAJJIOB U AIIFOMUHUS.

Koppo3us MeTanios: ciocoObl 3allUThl METAJIIOB OT KOPPO3UH.

JemMoncTpanun. B3anMoelicTBrue nepMaHranara Kainus ¢ Cylb(QUTOM HaTpuUs B Pa3HBIX cpefax.

1.2. OCHOBBI HEOPraHMYECKON XUMHUH

1.2.1. Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX COeTMHEHUN

Baxkneiiimme kiacchl HEOPraHMYECKHX BEHIECTB. OJJIEMEHTbl METaulbl U HEMETaUlbl M UX
nonoxkenue B [lepuonmyeckoii cucteme. Knaccudukaiuss 1 HOMEHKJIATypa CIOKHBIX HEOPTaHHMUECKUX
COCUHEHMI: OKCUIOB, THAPOKCUIOB, KHUCIOT M cojedl. ['eHeTmueckas CBSI3b MEXKIY KiaccaMu
HEOpPraHMYECKUX coequHeHn. MnenTudukaius HeopraHn4ecKux BeIIecTB U HOHOB.

KommnekcHsle coenuneHus. CocTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOpPa30BaTeb, JUTAHIBL.
Koopaunarmmonnoe uncino. HomeHknaTypa KOMIUIEKCHBIX COEIMHEHMH. 3HA4eHHE KOMILJIEKCHBIX
coennHeHM. [IoHATHE 0 KOOPAMHAIMOHHON XUMHUH.

1.2.2. Hemeramisl

Bomopon. Ilonmyuenue, ¢usmdeckue W XUMHUYECKHE CBOMCTBAa (pEakiMd C MeTallaMUu |
HEMeTaJlIaMH, BOCCTAHOBJIEHUE OKCUJIOB U colielt). ['uapuasl. TOIIMBHbBIE 2IIEMEHTHI.

lNamorensl. OOmias xapakTepucTHKa 3JeMEeHTOB riaBHoW monarpymmbsl VII rpynmbsl. ®usnueckue
CBOMCTBa MPOCTHIX BEIIECTB. 3AaKOHOMEPHOCTU W3MEHEHUs OKUCIUTENIbHOW AaKTUBHOCTH TajOT€HOB B



COOTBETCTBUHM C HMX IOJIOKCHHEM B TMepHoAuueckoil Tabmuue. IIopsiiok BhITECHEHHs TallOT€HOB U3
pacTBOPOB TaJIOTEHUJIOB. XJIOp — TMOJYYEHHE B MPOMBIIUICHHOCTH U J1a00paToOpuu, peakluu C
MeTaJJlaMM U HeMeTajulamMu. BzammopeilcTBue XJjiopa ¢ BOJOW M pacTBOpaMH Ienodeit. [Jennoti me-
XaHU3M peakyuu 63aumooeucmsus xaiopa ¢ 6000pooom. Obeszapasxicusanue NUMbEBOU 600bl XIOPOM.
Xpanenue u mpancnopmupoexa xaopa. KucinopogHsle coeIMHEHUS XJIopa. | MIIOXJIOPUTHL, XJIOpaThl U
nepxjopaTsl Kak TUNWYHBbIE okuciutenn. OcobeHHocTH XxuMuM ¢GTopa, 6poma u noja. KauectBennas
peakuuss Ha uoA. ['amoreHoBoJOpOAbl — MOJIY4YEHHE, KHUCIOTHBIE M BOCCTAHOBUTENIbHBIE CBOWCTBA.
XnopoBogopo. ['anmoreHoBojopoiHbIE KUCIOTH U uX coniu. CossiHas KucioTa u ee conu. KauectBenHbie
peaKUrH Ha rajloreHUu-uoHbl. [[puMeHeHne TAIOr€HOB U UX BaXKHEUIINUX COEAUHEHUI.

DneMeHThl MOATPYMIbl Kuciopoda. O0Imas xapakTepucTUKa 3J€MEHTOB TJaBHOW moAarpymmsl VI
rpymnmsl. Puzndyeckne CBOMCTBAa MPOCTHIX BemiecTB. O30H Kak aJuIOTPOINHAs MOIU(UKALUS KUCIOPOa.
[Tonyuenue ozoHa. O30nHamoper. O30H Kak OKUCIUTENb. [lo3UTHBHAs W HeratuBHas POJb O30HA B
OKpyKaromien cpene. Bzaumooeticmeue ozona c anrkenamu. CpaBHEHHE CBOWCTB 030HA U KHUCIOPOAA.
Boga u nepokcua Boopoa Kak BOAOPOJHBIE COSAMHEHHUS KHCIOpoaa — cpaBHeHUE cBOMCTB. [lepokcua
BOJOPOJAa KaK OKHUCIWTENb WU BOCCTaHOBUTENb. llepokcuapl MeramnoB. llowsamue 06 opzanuyeckux
nepoxcudax. Cepa. Annorponus cepsl. PuU3nyecKkue U XUMUYECKUE CBOICTBA cephl (B3aMMOCICTBHE C
MeTaJlJlaMH, KUCIOPOJOM, BOAOPOJIOM, paCTBOpAMH LIEJIOUEN, KUCIOTaMU-OKUCIUTEISIMU). B3aumonei-
CTBHUE Cephl C CyIb(PUTOM HaTpus ¢ 0OpazoBaHueM THOCyIb(hara HaTpus. CepoBOIOPOA — MOIYUCHHE,
KHCJIOTHBIE M BOCCTAHOBUTENBbHBIE cBOMCTBA. Cynbdunbl. Jucyrvghan. [lowamue o noaucynvguoax.
CepHHCTBIN ra3 Kak KHCIOTHBINH OKchJ. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA CEPHUCTOIO
raza. [lonydyeHue cepHUCTOro ra3a B IPOMBIIIJIEHHOCTH U JlabopaTopuu. CepHUCTasi KUCI0Ta U €€ COJHU.
Cepunbiii anruapug. Cepnas kuciora. CBoiiCTBa KOHIIECHTPUPOBAHHOM U Pa30aBIEHHOM CEPHOM KHUCIOTHI.
JleiicTBrEe KOHIIEHTPUPOBAHHOM CEpHOM KHCJIOTBI Ha caxap, METaulbl, HEMETaJUlbl, CYyJb(UIbIL.
Tepmuyeckas ycroilunBocTh cynbdaroB. Kpucmannocuopamel cyrvghamos memannos. KadecTBeHHas
peaxiusi Ha CEpHYIO KHCIIOTY U €€ COJIU.

DneMeHTHI NoArpynmbl a3ota. O01as XxapakTepUCTHKA JIEMEHTOB TJIaBHOM MOATPYNIbl V TPYIIbL.
@uU3NYECKUE CBOKCTBA ITPOCTHIX BEIIECTB.

A3oT u ero coenquHeHus. CTpoeHne MOJIEKyIbl a30Ta. Du3ndeckne U XUMUYECKHE CBOMCTBA a30Ta.
[lonyyenne a3oTa B NPOMBIIUIEHHOCTH W Jaboparopuu. HuTpuapl. AMMHak — €ro moJy4YeHHE,
¢usnyeckue U XxuMudeckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMMaka. AMMHAK Kak
BOCCTaHOBUTENb. B3aumoodeiicmseue ammuaka ¢ akmugHblMU MemMaiiamu. Amuo nampus, e2o ceoucmaa.
Comu ammonus. [ToBenenue coneli aMMOHUS IIpHU HarpeBaHuu. KauecTBeHHas peaklus Ha HOH aMMOHHS.
[Mpumenenne ammuaka. OKCHIIBI a30Ta, UX MosyueHue u cBoiicTBa. Okcua azota (). Okucienune oxcuna
azota (I1) xucnopomom. Jumepusanus okcuza azora (IV). Asortucras KuciIoTa U ee conu. HUTPUTHI Kak
OKHUCJIUTEIN U BOCCTAHOBUTENU. A30THasl KUCJIOTa — (PU3NYECKUE U XUMHUECKHE CBOWCTBA, MOIYUYCHHE.
A30THas KHUCIIOTa KakK OKHUCIUTENb (OTHOIIEHHWE a30THOM KHCIOTBI K MeTajulaM M HeMeTaljiaMm).
3aBUCUMOCTh IPOAYKTa BOCCTAHOBJIEHMSI a30THOM KHCJIOTHI OT aKTUBHOCTH METajllla U KOHIIEHTpalUH
KUCHOTHL. [lonsamue o xamuone numponus. OcobenHocmsb 63auMOO0elcmeus MazHus U mMapeanya c
pazbasnennol azomuou kuciomoti. Hutpatel, ux Gu3ndecKkne U XUMUYECKUE CBOMCTBA (OKUCIUTEIbHbIE
CBOWCTBA U TEpMUYECKasi yCTOWUUBOCTD ), IPUMEHEHHUE.

®docdop u ero coenureHus. Amuiorpornust pocopa. Pusudeckue cpoiictBa pochopa. Xumuyeckue
cBoiicTBa (ocdopa (peakuuu € KHUCIOPOAOM, TaJOreHaMH, MeTaUIaMH, CJIOXHBIMH BelIleCTBaMU-
OKUCTUTENsIMU, Imenodamu). [lomydenne u mpumenenue docdopa. Xiopuowr ¢ocgopa. dochun.
@ochunpl. Dochopueiii anruapun. Optodochopras u meradochopHas KHCIOTHI M HUX COJIH.
KauectBennass peakuus Ha oprodocdarsl. Pasznoxenue oprodochopnoit kuciorsl. I[IpumeHenue
dbochopHoii kuciaoTel U ee coneil. buonormueckas ponb QocdaroB. [lupogocghopnas rucnoma u
nupogocgamoi. Oxcuo gocgopa (1), pochopucras kuciaora u ee conu. PochopHoBaTHCTAST KUCITIOTA U
€€ COJIHU.

[Moarpynmna yriepoaa. OOmias XxapakTEpPUCTHKA HIEMEHTOB IIIaBHON moArpymibl [V rpymnisl.

VYraepon. Amnotponus yriepona. CpaBHEHHE CTPOEHHUSI M CBOMCTB rpadura u anmasa. Oymnepex
KaK HOBasi MOJIEKYJsipHas ¢opMa yriaepoaa. YTroljib: XUMUYECKHE CBOMCTBA, MOJyYeHUE U NMPUMEHEHHE
yrina. Kapounsl. ['maponus xkapOuaa kaneius U kapOuaa amomMuHus. KapOuasl nepexoIHbIX METaioB
(>kene3a, Xpoma W JIp.) Kak CBepxXIpodHble Marepuanbl. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOM
IPOMBIIITIEHHOCTH. OKCHABI yrilepoja. ONeKmpoHHOe CMmpoeHue MONEeKYIbl yeapHo2o 2asd. YTOolb U
yrapHblii ra3 Kak BOCCTaHOBUTENH. Peakius yrapHoro rasza ¢ pacmiaaBamu uienodeid. Cunres ¢popMuaToB.
OOpa3oBaHue yrapHOro rasza IpH HEMOJHOM CrOpaHuu yriisi. buonormdeckoe aeicTBuE yrapHOTro rasa.



[TonyyeHue W NpPUMEHEHWE YrapHOro rasa. YTJIEKHUCIBIA Ta3: MOJy4eHUEe, XUMHUYECKHUE CBOMCTBA
(B3auMonielicTBE YIJIEKHCIIOTO Ta3a C BOJAOW, MIeJIoYaMH, MarHueM, IEepOKCHIAaMU METaJJIOB).
DnexmpoHnHoe cmpoenue yenekucio2o 2asd. YTroiabHas Kuciora u ee conu. KapOoHaTsl u rumpokap0o-
HaThl: WX TMOBeJeHHe Mpu HarpeBaHuu. KauecTBeHHass peakuus Ha KapOoHaT-MOH. Haxoowcoenue
KapOOHamo8 Machus U Kaibyus 6 Hpupooe: KOPAIIbl, dHcemuye, U3BECMHAKU (U38ECKOBble 2opbl,
Kapcmosvie newjepol, CMaiakmumol U Cmaniazmumal).

Kpemuuil. ®usnueckre M XUMUYECKHE CBOWCTBA KpeMHHs. Peakuuu c yriem, KHCIOPOIOM,
XJIOPOM, MarHveM, pacTBOpaMu IIenodei, cepoBomopoaoM. CuilaH — BOJOPOJHOE COETUHEHHE
kpemuus. Cwmmnmapl. [lonyuenne u npumeHenue kpemuus. Oxcun kpemuusi (IV), ero crpoenwe,
¢bu3nyueckre U XMMHYECKUE CBOMCTBA, 3HAUE€HUE B MPHUPOE U mpuMeHeHrne. KpeMHueBble KUCIOThI U UX
conu. ['maponns cunrkaToB. CUIIMKAaTHBIE MUHEPAJIbl — OCHOBA 36MHON KOpPbI. AJTIFOMOCHIJIMKATBHI.

Bop. Oxkcuo oopa. bopnas xucnoma u ee conu. Bypa. Booopoouvie coeounenus oopa —
oopanwi. Ilpumenenue coeounenuit dGopa.

bnaroponubie (uHepTHBIE) ra3zpl. OOmIas XapakTepUCTHKA 3JIEMEHTOB ritaBHOW moarpynmnst VI
rpynnbsl. OCOOEHHOCTH XUMUYECKUX CBOUCTB. [IpuMenenue 01aropoaHbIX ra3os.

Hdemoncrpanun. 1. Toperme Bomopoma. 2. Ilomydenue xmopa (ombIT B mpoOupke). 3.
OKuCIUTENbHBIE CBOMCTBA pacTBOpa THIoxjoputa HaTpus. 4. OnbITel ¢ OpoMHO# Bojou. 5. [InaBnenue
cepsl. 6. ['openne cepol B kucimopoze. 7. BzaumoeiictBue xkenesa ¢ cepoit. 8. 'openne cepoBogopona. 9.
Ocaxnenue cynbdunon. 10. CpoiictBa cepuuctoro rasza. 11. JlelicTBue KOHLIEHTPUPOBAHHOU CEpHOM
KHMCIIOTBI Ha Meb U caxapo3y. 12. PactBopenue ammuaka B Boze. 13. OCHOBHbIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutuueckoe okucinenue ammuaka. 15. [Tomyuenue oxcuaa azora (II) u ero okucnenue
Ha Bo3ayxe. 16. JleiicTBue a30THOW KHCIOTHI Ha Menb. 17. T'openme docdopa B kucimopome. 18.
[IpeBpamienne kpacHoro ¢docdhopa B Oenblii U ero cBeueHue B TemHoTe. 19. BsaumopeiictBue
docdopHoro anruapuna ¢ Bogou. 20. OOpa3isr rpaduTa, anmmasa, kpemuus. 21. ['openue yrapaoro rasa.
22. TyuieHue mIaMeH! YIIIeKUCIIbIM Ta3oM. 23. Pa3znoxxeHue Mmpamopa.

JlabopaTopuble omnbiThl. 1. Ilomyuenue xmopa u wu3ydeHue ero cBoucTB. 2. CBoiicTBa
xJjopcoaepxamux ordenuBateneil. 3. CoiicTBa O6poma, nojaa u ux conei. 4. M3yueHue cBONUCTB CepHOM
KHUCJIOTHI U €€ coJied. 5. M3ydueHue cBONCTB BOJTHOTO pacTBOpa ammuaka. 6. CBoMCTBa coyeit aMMOHus. 7.
KauectBenHnas peakius Ha kapOoHaT-uoH. 8. McmbiTaHue pacTBopa CHIIMKAaTa HATPUS MHAUKATOPOM. 9.
O3zHakoMJyIeHHE ¢ 00pa3laMu MPUPOIHBIX CHIIMKATOB.

1.2.3. Merabl

OO6muit  0030p 9neMeHTOB —  MeTauioB.  CBoMcTBa  MPOCTHIX  BEIIECTB-METAIJIOB.
ONEKTPOXUMHUYECKUM Psi  HANpsDKEHUH MeTaioB. MeTalndeckue KpUCTaJUIMYECKHE PEIIETKHU.
CrnnaBel. XapakTepucTHKa Hanbosiee N3BECTHHIX CIUIaBoB. [losyueHre u npuMeHeHue MeTasuioB.

lenouynsle Mertamnel. OOmIas XapakTepUCTHKa JIIEMEHTOB TJaBHOM moAarpymnmbsl | rpynmsl.
CpoiicTBa LIENOYHBIX METAJIOB. Pacrio3HaBaHUEe KaTHOHOB JIMTHS, HATPUS U Kanus. Hatpuit u xamuit —
MPEACTABUTENM HICTIOYHBIX METAJUIOB. XapaKTEpHbIE pEaKIu HaTpus U Kanus. [lonydeHue menodHsix
MeTaiioB. OKCHIbI U NEepOKCU bl HaTpus U Kanus. CoequHeHust HaTpus U Kanus. Cosu HaTpus, Kajus,
UX 3HAQ4YEHUE B IPUPOJIE U KNU3HU yesioBeka. Coma n eKuil HaTp — Ba)KHEHUINE COSAMHEHMSI HAaTPHSL.

bepunnuii, Marauii, mienoyHozeMenbHble MeTaibl. OOmast XapakTepuCTUKa AJIEMEHTOB TJIaBHOU
noarpynnsl Il rpynmel. bepunnuii, Marauii, meno4YHo3eMenbHbIe METaTbl. AM(OTEPHOCTh OKCUAA H
ruapokcuaa oepmuus. Okpacka MIaMEeHH COJSIMU IIEJIOYHO3EMETbHBIX METaUIOB. Maruuii U KaJlbIIHid,
ux oOmas XapakTepuCTHKa Ha OcCHOBe moioxeHus B llepmogumueckoir cucreme snemento /[ U.
MenpeneeBa u crpoeHusi atoMoB. [lonyuenue, ¢pusnueckne U XMUMUYECKHE CBOMCTBA, IPUMEHEHHE Mar-
HUS, KaJIbLIUSI U UX coequHeHui. Coau MarHusi U KaJblMsl, UX 3HaY€HUE B IPUPOJIE U KU3HHU UYEIOBEKa.
XKecTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHu#. PacripocTpaHeHHOCTD B IpUpoJe, prusnyeckie U XMMUYECKHe CBOMCTBA (OTHOIIEHUE K
KHCIIOpO/ly, TajoreHaMm, pacTBOpaM KHCIOT M Ienouel, amomorepmusi). [Ipon3BoiCTBO alltoOMHHHUSL.
[Ipumenenue amoMuHus. AMPOTEpHOCTh OKCHIA M TuApokcuja amoMunus. Conu amomunus. [loaHoe
pa3oKeHue BOIOH coJieil altoMUHHUS CO CIa0bIMU IBYXOCHOBHBIMU KHCIIOTaMH. AJIFOMMHATHI B TBEPJIOM
BUJIE U B pacTBope. KoMIiekcHbIE COeAMHEHNS] aTFOMUHUS.

Onoeo u ceuneu. Duzuueckue u Xumuueckue ceoucmea (peakuyuu ¢ Kucaiopooom,
kucromamu), npumenenue. Conu onosa (II) u ceunua (I1). Céunyoswtii akKymyiamop.

Mertannsl noOounbIx noarpymnm. OOmas XapakTepucTtuka nepexoanbix merauioB [—VII rpymnm.
OcoOEeHHOCTH CTPOEHHUSI aTOMOB MEPEXOJHBIX MeTayioB. OOue puznueckrue U XMMHUYECKHE CBOMCTBA.
[IpumeneHnne MeTamios.



XpoMm. Pusnyeckue CBONCTBA XpoMa. XMUMHUYECKHE CBOMCTBA XpoMa (OTHOLIEHUE K BOJSHOMY
napy, KMCJIOpo1y, XJopy, pacTBopaM kucioT). [lonyduenue u npumenenue xpoma. CoeluHEHUsI Xpoma.
N3meHeHne  OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIX ©  KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB W
THIPOKCHUIOB XpOMa C POCTOM CTETIEHU OKUCIeHUA. AM(pOTEpHbIE CBONCTBA OKCHIA U THIPOKCHAA XpoMa
(). Oxucnenune coseii xpoma (1) B xpomarbl. B3auMHBIC Hepexoabl XpOMAaTOB M JAUXPOMATOB.
Xpomatbl U TUXPOMAThl Kak OKUCIUTENIU. [lonnoe paznogicenue sooou conei xpoma (1) co crabvimu
08YXOCHOBHbIMU Kucromamu. KomniekcHvle coeOuHeHuss Xxpoma.

Mapranen. dusnyeckue CBOWCTBa MapraHiia. XMMHUYECKHE CBOMCTBA MapraHiia (OTHOIIECHHE K
KHCJIOPOJLY, XJIOpY, pacTBopaMm Kuciiot). [lonydenue u npuMeneHune mapranna. Oxcun mapranmna (1V) kax
OKHCIIUTENb M Katanu3atop. [lepMaHraHaT Kamus Kak OKHCIUTENb. Okcuod u eudpoxcud mapeanya (I1):
noayuenue u ceoticmea. Coedunenust mapeanya (). Manea- nam (V1) kanus u maneanam (V) xanus, ux
nozyuemue.

Kenezo. Haxoxnenue B mpupoje. 3HaUCHHE XKeje3a JUIsd OopraHu3Ma uesjoBeka. Dusznueckue
CBOMCTBa »ese3a. XMMUYECKHE CBOWMCTBA kene3a (B3aUMOACHCTBHE C KHUCIOPOJOM, XJIOPOM, CEpoii,
yrieMm, BOJAOHM, KHCIOTaMM, pacTBopamu coiei). CmaBbl xkene3a ¢ yriiepogoMm. Ilomyuenue wu
npuMmenenue xeneza. CoenunHenus xeneza. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX CBOWMCTB ruapokcuaa xeneza (1) u ruapokcuna xenesa (I11). Conu xenesa (1) u
xenes3a (III). Metoael nepeBoaa comneit xene3a (II) B conu xenesa (II1) m o6patHo. [TonHOE pazinoxkeHue
Bojoit coneit skenesa (III) co cmabbiMu OBYXOCHOBHBIMH KHCIOTaMU. OKHCIWUTEIbHBIE CBOMCTBA
coequnenmnii xeneza (III) B peakuusax ¢ BOCCTAHOBHUTEISAMHU (MOTUAOM, CEPOBOAOPOIOM M MENBIO).
[uanunneie KoMIUIeKCH kene3a. KauectBennsie peakiiuu Ha uoHbl xxeneza (II) u (III). @eppumei, ux
noJyuenue u npumeHenue.

Menps. Haxoxnenue B mpupoae. buonormdeckas ponb. Pu3ndecKne M XMMHUYECKHME CBOMCTBA
(B3aMMOJICHCTBHE C KHCIOPOJIOM, XJIOPOM, CEpOM, KUCIOTAMH-OKHCIUTEIIMH, Xiaopuaom xeresa (I11)).
Bzaumooeiicmeue meou ¢ KOHYEHMPUPOBAHHBIMU CONAHOU, OPOMOBOOOPOOHOU U UOOOB0OOPOOHOU
Kucromamu 6e3 oocmyna 6o30yxa. Ilonydenne u npumeHenue menu. Oxcua u ruapokcua meau (II).
Comu memu (II). Menubiit kynopoc. Ammuakatel meau (1) u menu (I1). Tlonydenue oxcuma memu (1)
BoccTanoBieHueM ruapokcuaa meau (1) rimokosoii. [Tonyyenune xmopuaa u uoauaa meau (1).

CepebOpo. ®dusnueckue M XUMUYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C CEPOBOAOPOJIOM B
MPUCYTCTBUU KHUCIOPOJa, KHCIOTaMHU-OKUCIHUTENsIMH). OcaxIeHne oOKcuaa cepedpa Mpu JeHCTBHH
IEJIOYM Ha COM cepedpa. AMMuakaThl cepebpa Kak okuciutenud. KauecTBeHHass peakiusi Ha WOHBI
cepebpa. [Ipumenenue cepebdpa.

3on0T0. OU3NYECKHE U XUMHUUECKHE CBOMCTBA (B3aUMOJIEHCTBHUE C XJIOPOM, «11apCKOM BOAKOI).
3onoroxnopoBonopoanas kucinota. ['mapokeus 3omnota (III). Kommekcst 30mota. CiocoObl BbIIEICHUS
30J10Ta U3 30JI0TOHOCHOU ITOposl. [IpuMeHnenune 30i0Ta.

[uuk. dusznyueckrue U XMMUYECKHE CBOIMCTBA (B3aUMO/IEHCTBHE C TaJIOT€HaMHU, KHUCIIOPOJIOM, CEPOIA,
BOJIOM, pacTBopaMu KUCIOT W mienoueit). [lonyuenne u npumeHenne 1muHka. AM(OTEpHOCTh OKCHIA U
TUAPOKCH/IA IMHKA. BaxkHelmme conu nuHKa.

Pmymo. @u3uueckue u xumuueckue (g3aumooeiicmeue ¢ KUCIOPOOOM, CeEPOll, X1OPOM,
Kucromamu-okucaiumenamu) ceoticmea. Ilonyuenue u npumenenue pmymu. Amanvzamol — cniagl
pmymu ¢ memannamu. Oxcuo pmymu (1), ezo nonyuenue. Xnopuo u uoouo pmymu (I1).

Hdemoncrpanun. 1. Komneknus meramios. 2. Komnekuus MuHepasnoB U pyxa. 3. Komnexknus
«Kene3o u ero cmaBb». 4. OkpallMBaHHWE IUIAMEHM COJISIMM LIEJIOYHBIX M IIEJIOYHO3EMEIBHBIX
MeTtauioB. 5. B3aumoneiictBue Hatpus ¢ Bojoil. 6. BzaumopeiictBue kanpuus ¢ Bojaoil. 7. Komnekuus
«Amomunuit»y. 8. I[lnaBnenune amomuHusa. 9. BsaumoneilicTBue amtoMuHHMS co 1ienoubto. 10.
Amomorepmus. 11. BzaumoaeicTBiue XxpoMa ¢ COJITHOW KUCTOTON Oe3 moctyna Bo3ayxa. 12. OcaxaeHue
ruapokcuaa xpoma (III) u okucnenue ero nepokcuaom Bogopoaa. 13. PasnosxkeHne nuxpomara aMMOHHUS.
14. Pa3noxeHue nepokcuaa BoIOpoaa Mo ASHCTBUEM AMOKCHIa Maprania. 15. OcaxkaeHue ruipokcuia
xene3a (II) u okucnenue ero Ha Bo3ayxe. 16. Boinenenue cepedpa u3 ero comneit neiicTBueM Meu.

JlaGoparopuble onbIThl. 1. OKpaliMBaHHWE IUITAMEHU COCIWHEHUSMHU IIETOYHBIX METaIOB. 2.
O3HakoMJIEHHME C MHUHEpalaMM U BaXHEHIIMMHU COEAMHEHUSMHM WIEJIOYHBbIX MeTayioB. 3. CBoiicTBa
COEMHEHMI IIeTOoYHBIX MeTayyioB. 4. Okpacka MjaMEHU COJISIMU LIEIOYHO3EMEIbHBIX METaJIoB. 14.
CaoiictBa maraust u ero coeauHeHui. 15. ColictBa coenunenuit kanpuus. 16. XKectkocts Boabl. 17.
CsorictBa amomuausA. 18. CpoiictBa coemuHenuit amomunus. 19. Ceoilicmea onosa, ceunya u ux
coeounenuti. 20. CpoiicTBa coeanHeHuilt xpoma. 21. CBoiicTBa MapraHiua M ero COeJUHEHui. 22.



N3ydyenne Munepaios xenesa. 23. CBoiicTBa xxene3a. 24. CBoiicTBa MelH, €€ CINIABOB U COETUHEHUH. 25.
CBoiicTBa IIMHKA U €0 COEIUHEHUN.

1.3. OCHOBBI OpraHNYecKOi XUMHUH

1.3.1. OCHOBHBIE OHATHSI OPraHUYECKON XUMUHU

IlosiBieHHEe W pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipenmer u 3agadym OpraHu4ecKou
XUMHHM. MecTo M 3HaueHHE OPraHU4eCKOW XHUMHUU B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

OcobeHHOCTH OpraHn4eckux BemecTB. [IpuuumHBl MHOrooOpasusi OpPraHMYECKUX BELIECTB.
Opranuueckue BelIecTBa B MNpUpOAC. YTJIEPOAHBIM CKeJeT OpPraHWYECKONW MOJIEKYJIbl, €ro THIIbL:
LHUKIMYecKHe, anukiandeckue. KapOomuknnyeckue u  reTepouluKiIMuYeckue ckenerel. KpaTtHocTh
XUMHUYECKOM CBSI3M (BHUIBI CBS3€H B MOJIEKYJaX OPraHMYECKUX BEILECTB: OJMHApHbBIC, JBOWHBIE,
TpoiiHble). MI3MeHeHne 3Hepruu CBsi3edl MEeXIy aToMaMu yriepoja IpU yBEIUYEHUU KPaTHOCTU CBS3H.
HaceplmieHHbIE ¥ HEHACHIICHHBIE COCAMHEHUS.

DJNEeKTPOHHOE CTPOCHME M XHUMHYECKHE CBs3M aToMa yriepoja. [uOpuamzanust aTOMHBIX
opOutaseii, ee TUIIBI IS OPraHMYECKUX coemuHeHumit: Sp°, sp?, sp. OOpazoBanue cUrMa- U NU-CBs3eil B
MOJIEKYJIaX OPraHUYECKUX COeANHEHUH. [IpOCTpaHCTBEHHOE CTPOEHUE OPTaHNYECKUX COCIUHEHUM.

XHUMHYECKOE CTPOCHUE KAK NOPANOK COCAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOECHMsI OpraHMuYecKux coennHeHudl A. M. bytieposa.
3aBUCUMOCTb CBOMCTB BEILLIECTB OT XUMUYECKOT0 cTpoeHus: Mosiekyi. CTpykrypHas gopmyina. M3omepus
u n3omepbl. CTpyKTypHasi U IPOCTPAHCTBEHHas uzomepus. M3zomepust yraepoanoro ckenera. Mzomepus
MoJIOKEHUs. MexkiaccoBas uzomepus. Buabl mpocTpaHcTBeHHON u3omepuu. OnrTuyeckass W30MeEpHsl.
AcummeTpruueckuil aToM yriiepoja. ONTUYeCKUe aHTUNOABI. XUPAIBbHOCTb. XUPAJIbHbIE U aXUpaJIbHbIE
MOJIEKYIbl. [ 'eomeTpuueckas usomepus (yuc-, TpaHC-U30Mepus).

Du3uKo-xumuueckue Mmemoovbl UCCAE006AHUA CHIPOCHUA U PEAKUUOHHOU CnocoOHocmu
opeanuueckux coedunenuii. Cnexkmpockonus HAMP, macc-cnekmpomempusn, uH@pakpacnas
CHEeKmpOCKOnus.

DNEKTPOHHOE CTPOEHHE OPraHWYECKUX BEIIECTB. B3anMHOE BIMSHUE aTOMOB M TPYII aTOMOB.
OnexkTpoHHble Y3QPeKxTsl. MHIYKTUBHBINA U Me30MepHBbIi 3 dekTsl. [IpencTaBienue o peoHaHce.

Knaccudpukanuusa opranndeckux BemecTB. OCHOBHBbIE KJIACChl OPraHUYECKUX COEIUHEHMM.
[Tpuniunsl k1accupuKauu opraHuyeckux coeauHeHuil. [loHsTne o (yHKIMOHANBHOW TpyIIeE.
Krnaccudukanys opraHndeckux COEIUHEHMHM MO (YHKIMOHAIbHBIM rpymnnaM. ['omonorus. I'omomoru.
I'omonorunyeckas pasHocTb. ['oMoOIOrHYecKue psasl.

Homenknatrypa opranumdeckux BemiecTB. MexayHapoaHas (cucreMaTudeckas) HOMEHKIIATypa
OpPraHUYECKUX BELIECTB U MPUHIIMIIBI 00pa30BaHUs Ha3BaHUM OPraHUYECKUX coelMHEeHUH. ParnonanbHast
HOMEHKJIATypa.

Knaccupukanus u ocoOeHHOCTH opraHudeckux peakuui. CrocoObl 3amuceil peakuuii B
oprannyeckoil xumuu. CxeMa U ypaBHEHUE. YCIOBUS MpoBeAeHUs peakuuid. Kimaccudukanus peakuuit
OPraHUYECKUX BEILIECTB [0 CTPYKTYPHOMY IPHU3HAKY: 3aMELICHUE, MPUCOCAUHEHHUE, OTIICILICHUE.
Peaknmonneie neHtphl. llepBoHAauYanbHblE MOHATHSA O THUNAX W MEXAaHU3MAaX OPraHMYECKUX PEaKIUil.
I'omMonuTHYeCKHi U TeTepOIUTUYECKHI pa3pblB KOBAIEHTHONM XMMHUYECKOH CBsA3U. CBOOOIHOpPAIMKAIIb-
HBI U WOHHBIM MeXaHu3Mbl peakuuu. [loHstre o cBOOOAHOM paaukaie, Hykieoduie, sneKTpoduie,
kapOokaTHoHe U kapO6aHnoHe. O003HauUEHHE HOHHBIX PEAKIMN B OpraHndeckoi XuMuHu. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B OpraHuyeckoil xumuu. VneHTudukamus opraHudecKuX COETUHEHU.
I'eneTnueckas cBA3b MEXKIYy KJIACCAMU OPTAHUYECKUX COCIUHEHUN.

JdemoncTpanuu. Mojen opraHn4ecKuX MOJIEKYJL.

1.3.2. Yri1eBo10poasl

AnKaHBI. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl MeTaHa. Sp -Imbpummsamus
opbutaneit aromoB yrieponaa. ['omonmormueckuit psa u obmas dopmyna ankaHoB. CucTeMaTHUecKas
HOMEHKJIaTypa QJIKaHOB W pagukaioB. M3omepus yriepogHOro ckeinera ankaHoB. [lowamue o
KoHghopmayusax. PU3NUECKUE CBOMCTBA aJKAaHOB. 3aKOHOMEPHOCTH W3MEHEHMs (DU3NYECKHX CBOMCTB.
XHWMHMYECKUE CBOMCTBA AJIKAaHOB: TaJlOT€HUPOBAaHUE, HUTPOBAHME, NETHIPUPOBAHUE, TEPMHUUYECKOE pa3-
JoxeHue (MMpoJH3), TOPEHUE Kak OJUH U3 OCHOBHBIX MCTOUYHUKOB TEIJia B MPOMBIIUIEHHOCTH U OBITY,
KAaTaJUTHYECKOE OKHCIIEHUE, KPEeKMHI KaK CHocoObl MOJY4YeHHs Ba)KHEWIIMX COEJUHEHHH B
OpPraHUYeCKOM CHHTE3€, M30MepH3alus Kak CHOoco0 MOIy4eHHUs] BHICOKOCOPTHOTO OeH3MHA. MexaHu3M
peakuuu cBOOOAHOPAIMKAIBLHOTO 3aMeIleHus (Ha NHpuMepe XJIOpHUpoBaHUs MeTaHa). CHHTETHYEcKHe
CTIOCOOBI TMOYYEHUS aTKaHOB. MEeTO/ bl TOTY4YEHUs aJIKaHOB U3 aJKWITaJIOreHUI0B (peakuus Brop- ma),



JeKapOOKCHIIMPOBAHUEM COJIeH KapOOHOBBIX KHCIIOT M BJIEKTPOJIM30M PACTBOPOB COJEH KapOOHOBBIX
kucnoT. HaxoxneHre alkaHoB B IPUPO/IE U MPUMEHEHHUE aJIKaHOB.

[uknoankanpl. CTpoeHME MOJEKY1T IUKIOAIKaHoB. OOmas ¢opMmyra IHKIOAIKAHOB.
Homenknarypa unukioankaHoB. M3omepusi LMKIOQJIKaHOB: YIJIEPOAHOIO CKEJIeTa, MEXKIaccoBasd,
MPOCTpaHCTBEHHAs (LUC-TpaHC-u30oMepus). HampsokeHHble W HeHanpspkeHHble IHKIBL.  Crienuduka
CBOMCTB IIMKJIOAJKAHOB C MaJbIM PasMEpOM IHUKJIA. XUMHUYECKHE CBOMCTBA LMKJIONPOIAHA: FOpPEHHE,
peakuuu IpUCOEIUHEHUs (TUAPUPOBAHUE, NPUCOECIUHEHUE TaJOr€HOB, TajJOr€HOBOJOPOJIOB, BOIbI) U
LUKJIOT€KCaHa: TOPEHUE, PEaKuu paJuKalIbHOTO 3aMelleHus (XJiopupoBanue, HUTpoBanue). [lomyyenue
LUKJIOAJIKAHOB U3 JIKAaHOB U JUTaJOr€HAJIKAHOB.

AnKeHBI. DNEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOSHME MOJEKYIbl JTHiIeHA. sAp>-I mbpuamsamus
opbutaneii aromoB yriepoaa. cr- u P-Ces3u. ['omonmormueckuit psa u obmas Gopmyna ajike- HOB.
Homenxknarypa ankeHoB. M3omepust ankeHOB: YIIepOJHOTIO CKeJeTa, IMOJOXKEHUS KpaTHOM CBA3H,
IIPOCTPAHCTBEHHAsl  (F€OMETpUYECKas M30MEpHUs, WIU  YUC-MPAaHc-U30MEpHs),  MEXKKIIAcCcoBasl.
Ousnyeckue CBOMCTBA AalKEHOB. XHMHUYECKHE CBOICTBa alKeHOB. Peakiuu 3ieKTpOoPUIBHOTO
NPUCOCTUHEHUSI KaK CIOco0  MoiydeHUs  (QPYHKIMOHAIBHBIX IMPOM3BOJHBIX  YIJIEBOJOPOIOB:
TUAPUPOBAHUE, TaJOreHUPOBAHUE, TUAPOTAJOreHUPOBA- HHUE, TUApATalUs aJKeHOB. MexaHuzm
INEKMpoPunbHO20 npucoeounenus K ankeram. llpaBuio MapKOBHHKOBa M €ro OOBSICHEHHE C TOYKH
3peHus AJIEKTPOHHOU Teopuu. PaaukanbHOoe npucoequHeHHe OPOMOBOAOPO/a K alKeHaM B IPUCYTCTBUU
nepekuceil. Bzaumooeticmeue aikeHo8 ¢ 6pOMOM U XIOPOM 6 2a30801 (haze npu 8bICOKOU memnepamype
unu Ha ceemy. OKUCICHUE AaJIKCHOB: TOPEHHE, OKHUCICHHE KHUCIOPOJOM B MPHUCYTCTBUU XJIOPHUIOB
nayutaaus (1) u menu (1) (Bakep-nporecc), OKMCICHHE KUCIOPOIOM B IPUCYTCTBUU cepedpa, OKHCICHUE
TOpSYMM TOJKHCIEHHBIM PAaCTBOPOM IIEpMaHTaHaTa Kajus, OKUCICHUE epMaHTaHATOM Kalus (peakius
Baruepa), ozonuposanue. KauecTBeHHbIE peaKkIIuu Ha ABOMHYIO CBs3b. [IpoMbIluIeHHBIE U TabOpaTOpHbIE
crocoObl  monyueHusi ankeHoB. [lomyueHue ankeHOB JAETUAPUPOBAHHMEM aJIKaHOB; peaxyuel
IMUMUHUPOBAHUS U3 CTIUPTOB, TAJIOI€HAJIKAaHOB, AurajgoreHankaHoB. [IpaBuno 3aiiuesa. [lonmumepusanus
ankeHoB. [lonumepusanus Ha katanuzatopax Llurnepa—Harra. [lonuaTuien kak KpymHOTOHHAa)KHBIH
IIPOJYKT XUMUYECKOIO TPOU3BOJACTBA. [I[puMeHeHe aJKeHOB (3TUJIEH U IPOIIIEH).

Anxaguensl. Knaccudukanus ankaJveHOB IO B3aMMHOMY DPAcCIOJOXKEHHUIO KPAaTHBIX CBsi3ed B
MoJiekysie. OCOOEHHOCTH AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COMPSDKEHHBIX AJIKATHUCHOB.
Obmas ¢opmyna ankagueHoB. HomeHkinatypa u wu3omepusi ankaaveHoB. (Pusnyeckue cBoOiicTBa
aNKaJueHOB. XHMHYECKHE CBOMCTBA aJKaJUEHOB: pEAaKIUU MPUCOEAUHEHMs (TUIPUPOBAHUE,
raJIOTEHUPOBAHNE), TOpeHuss U noaumepusauuu. 1,2- u 1,4-Ilpucoenunenne. llomyuenue ankagueHoB.
Cunre3 Oyramuena u3 Oyrana u »TaHosa. [lomumepusanusa. Kayuyku. Brmang C. B. JlebeneBa B
MOJTydYeHHe CHUHTETHYECKOTro Kaydyka. BynkaHumsanus kayuykoB. Pesumna. Muoroo0Opasue BHJIOB
CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U IPUMEHEHHE.

ANKHUHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTuiieHa. Sp-I'mbpuausanus
opOuTazneii atomoB yriepona. ['omonormyeckuii psam u obmas dopmyna ankuHoB. HomeHkiaTypa
QIKUHOB. I30Mepusi aJKWHOB: YIJIEPOJHOIO CKEJETa, IOJIOKEHUS KPAaTHOM CBS3HM, MEKKIIACCOBAs.
®dusnyuecKkre CBOWCTBAa aJKMHOB. XMMUYECKHE CBOMCTBA aJKMHOB. Peakiuu npucoeuHeHus: Kak crocod
MOJTy4eHUsl TOJMMEPOB M JPYIMX IOJIE3HBIX MPOAYKTOB. ['mapupoBanue. Peakuuu mnpucoennHeHus
raJloreHoB, raJlOr€HOBOI0POJIOB, BoAbL. Tpumepusanus u Jumepusanus aueTuieHa. Peakiium 3aMenieHus.
KucnorHsle cBoOicTBa aJKMHOB C KOHLIEBOM TPOWHOW CBS3bIO. ANETWICHUABL. B3zaumooleiicmeue
ayemunenuoos c eanozenarkanamu. I'openue arnerunaeHa. OKUCIEHNE aIKUHOB pacTBOPOM IepMaHTraHaTa
kanus. [lomyueHuwe aneTwiieHa NHPOJIM30M MeTaHa U KapOUIHBIM MeToJoM. CHHTE3 aJKMHOB
AIKWINPOBaHUEM aueTunuaoB. [lpumeHenue anerwsneHa. [opeHue aimeruieHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOT'0 TJIAMEHH JJIsl CBAPKU U PE3KU METAJIOB.

Apenbl. Hcropust oTkpbiTusi OeHzona. [llonamue 06 apomamuynocmu. Ilpasuno Xiokkens.
Hebenzouonvie apomamuueckue cucmemvi. COBpeMEHHbIE TNPEACTABICHUS 00 DJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHun OenH3oma. OOmas ¢dopmyna apeHoB. HM3omepuss m HOMEHKIATypa
romoJioros 6ensona. Mizomepus au3aMerieHHbIX OEH30JI0B Ha MpUMepe KCUII0I0B. PU3HuecKue CBOHCTBA
OeHsona. XuMuieckue cBoiicTBa O6eH3omna. Peakunu 3aMenieHusi B O€H30IbHOM sijipe (3JIEKTPOUIIbHOE
3aMeIlIeHUEe): TaJOreHUpOBaHHE, HHUTPOBAHUE, AaKWIMPOBAHUE, ayuIuUposanue, cyrvguposauue.
Mexanuzm peaxyuu s1ekmpogunbHo2o samewenus. Peakiium npucoeiMHeHus K 0eH301y (THAPUPOBAHHE,
raJJOrTeHUpPOBaHUE (XJIOpUpOBaHHE Ha cBeTy)). Peakius ropenus. OCOOEHHOCTH XMMHYECKHUX CBOMCTB
aNKWIOEH30JI0B Ha TNpuMepe Toiyoja. B3aumHoe BiusHHME aToMOB B MoJsekyie Toiyoina. [IpaBuma
OpHEHTAIIMM 3aMECTUTEIEN B pEaKLUAX 3aMELICHUS, CO2NACOBAHHASA U HECO2NACO8AHHAS OPUEHMAYUSL.



XnopupoBanue  Ttomyona.  OKucleHWE — anKWIOEH30JI0B  PAacTBOPOM  IEpMaHTaHaTa  Kallus.
l"anorennpoBanne ankuiaOEH30I0B B 00KOBYIO 1lenb. HutpoBanue HuTpoOeH3omna. [lonmydyenne 6eH3omna u
ero romonoroB. IlpumeHenue romonoroB OeH3ona. [lonamue O NOAUAOEPHBIX APEHAX, UX
@usuonocuueckoe oeticmaue Ha OP2AHUIM 4eN08eKd.

I'eneTnueckas CBSA3b MEXAY Pa3IMYHBIMH KJaccaMH yIrJIeBOAOpoAoB. KauecTBeHHBIE peakiMu Ha
HemnpeelnbHbIE YIIIEBOJOPOIBI.

I'amoreHOnpoOU3BOAHBIE  YIJIEBOJOPOAOB.  DIEKMPOHHOE  CMPOEHUe  2al02eHONPOU3E0OHbIX
yene6o0opooos. Peakuuu 3aMelieHus TajoreHa Ha THAPOKCWI, HUTPOTPYMIy, LHAHOTPYIIILY,
amuHnozpynny. JIeicTBHE Ha TaJOreHIIPOM3BOAHBIE BOAHOTO M CIIMPTOBOIO pacTBopa menoun. CpaBHEHHE
PEaKIMOHHON CIIOCOOHOCTH ajKWj-, BUHWI-, ¢eHwi- u OeH3uiaragoreHuaoB. B3aumonelicTBue
JUTAJIOTEHAIKAHOB C MarHueM M IMHKOM. [loHATHE O METauI0OpraHNuYeCKUX COCIMHEHUSX.
Maenutiopeanuueckue coeounenus. Peaxmue I punvapa. Vicnonab30BaHUE TaJOr€HONPOU3BOIHBIX B OBITY,
TEXHUKE U B CHHTE3E.

Hemoncrpaumu. 1. CocraBiieHre Mojieel MOJIEKYJT ajlkaHOB. 2. bBpoMupoBaHue rekcaHa Ha CBETY.
3. Topenue MeraHa, dTHIIeHa, aneTwicHa. 4. OTHOIIEHWE METaHa, dTHIIEHA, alleTH/IeHAa W OeH3oia K
pacTBopaM rnepMaHranara kKaiausi 1 OpoMHO BoJie.

5. [lonyuenue sTuieHA peakuuen aeruaparanuu 3tanosna. 6. [lonydenue aneTuieHa TUIPOIU30M
kapOuna xanpius. 7. OKuCIeHHe TONyosia pacTBOpOoM mepMaHranara kamus. 8. Ilomyuenue crupona
JETIOIMMEPU3aLUEH MOJIMCTUPOIIA U UCTIBITAHUE €0 OTHOIIECHHS K PacTBOPY MEpPMaHTaHaTa KaJusl.

2.3.3.  Kucnopoacoaepxaiiye opraHuueckue COeTuHEHMUS

Crouprel. Kimaccudukanms, HOMEHKIIATypa ¥ U30MEpHsl COUPTOB. ['oMoornyeckuid psia U oomast
dbopMyna mnpeaenbHbIX OJHOATOMHBIX cHUpPTOB. (Du3nyeckre CBOWCTBAa MPEAETBHBIX OJHOATOMHBIX
cnupToB. BomopoaHas cBA3b MEXKAY MOJEKyJaMH U e BIMAHME Ha (U3NYECKHE CBOWCTBA CIUPTOB.
XUMUYECKHE CBOMCTBA CIUPTOB: KHUCJIOTHBIE CBOMCTBAa (B3aMMOJEWCTBHE C HATpUEM Kak crocod
YCTAHOBJICHUS HAJIMYHUS THIPOKCOTPYIIHI); PEAKIMK 3aMEIICHUs THAPOKCHIIBHON TPYIIBI HAa TaJOreH
KaK Ccrmoco0 NONy4YyeHUs PacTBOPHUTENEH; MEXMOIEKYIsipHAsS U BHYTPUMOIICKYISIpHAs JeruapaTalvs;
00pa3oBaHME CIOXKHBIX PUPOB C HEOPTAHHUECKUMH M OPTaHMYECKUMH KHCJIOTaMH; TOPEHUE; OKUCICHUE
okcugom meau (Il), moaKHCIEHHBIM PacTBOPOM IEpPMaHraHaTa Kajiksi, XPOMOBOHW CMECBIO; pEaKIHu
yriaeBopopoAaHoro paaukana. CpagueHue peakyuoHHOU CHOCOOHOCMU NEPEUUHBIX, BMOPUYHLIX U
MPemudHblX 0OHOAMOMHBIX CNUPMO8 8 peaKyuu 3ameujeHus. ATKOTOISTHL. [ Uapoian3, alKuIupoBaHHe
(cunTe3 mpocThix AdpupoB mo Bunbsmcony). Iguper gocgoprvix xucrom. Poab mono-, Ou- u
mpughocgpamos 6 duoxumuyeckux npoyeccax. [IpoMbIIeHHBIA cCUHTE3 MeTaHona. [lonydyenue 3TaHona:
peakmust OpOKEHHWS TJIIOKO3BI, THApaTalyst OJTWieHa. lIpuMeHeHWe MeTaHola U JTaHoIA.
du3nonornyeckoe ACMCTBHE METaHOJa M JTaHOJa Ha OPraHM3M 4YeloBeka. MHOroaToOMHBIE CHHUPTHI.
OTUJICHIIIMKOIb M TIUIEPUH KaK MPEICTaBUTENN MPEAeIbHBIX MHOTOATOMHBIX CITUPTOB, WX (PU3HUECKUC
U XUMHUYECKHe cBoicTBa. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIUPTHI U €€ MPUMEHEHUE JUIs
pacrio3HaBaHMs TJIMIEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. CHHTE3 JWOKCaHa W3 ITHUIICHTIIMKOJIS.
TokcuunocTh STHNEHIHKONS. [IpakTHyeckoe MpUMEeHEHHE STUIICHIJIMKONS U TIIHIIePHHA.

[TpocTeie 3¢puphl Kak H3OMEPHI MPEACITLHBIX OAHOATOMHBIX CITUPTOB. CpaBHEHHE X (PU3UYCCKHUX U
XUMHUYECKUX CBOMCTB €O cHHpTamMu. Peakius paciienieHus TpOCThIX 3(GUPOB HOIOBOIO- POJIOM.
Ilepoxcuowt npocmoix 3¢hupos, mepvl NPedOCmMoOpoOHCHOCMU NPU pabome ¢ HUMU.

®enonbl. CTpoeHue, n30Mepus U HOMEHKJIaTypa GeHonoB. B3aumMHoe BIusHUE aTOMOB B MOJIEKYJIe
¢denona. dusznueckue U XUMHUYECKHE CBOIicTBa (peHona u kpe3osnoB. KuciaorHele cBoiicTBa (eHOIOB B
CPaBHEHHU CO CHHpPTAMHU: pEaKIUd C HaTpUeM, TUAPOKCHUIOM HaTpus. Peaknuu 3amemieHus B
OCH30JIbHOM KOJbIle (TaJIoTeHUpOBaHHE (OpoMUpOBaHHE), HUTpOBaHHE). [Ipocmule a¢hupvl hernonos.
Oxucnenue denono. KauectBenusle peakiuu Ha Genou. [lonyuenue penona. [Ipumenenue denomna.

KapOoHunpHBIE COeIMHEHUS. ANBIETUIB U KETOHBI. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
KapOOHUJILHOW TPYMIBI, €€ MOJSPHOCTh W MONspu3yeMocTh. Knaccudukaius anbJerH0OB U KETOHOB.
CrpoeHre TpeAenbHBIX aAlbIACTHAOB. [ OMOJOTHYECKUH psiji, HOMEHKJIATYpa, H30MEpHs MpPeIelTbHBIX
anpreruioB. CTpoeHHe MOJIEKYIbI alleToHa. [ oMomorndeckuil psi, HOMEHKIATypa U U30MEpHsi KETOHOB.
OOmast ¢opmyna TpeneNbHBIX albJIETH0B M KEeTOHOB. (DuU3MYecKkue CBOWCTBa (QopMalbIeTH A,
aleTanbJerua, aueroHa. [lonamue o Kemo-eHONbHOU MAaymomepuu KapOOHUIbHBIX COEOUHEHU.
XUMHUECKUE CBOKMCTBA TMpPENCIBHBIX albACTHIOB M KETOHOB. Mexanusm peakyuu HYyK1e0QuUIbHO20
npucoeouneHusi no KapooHunbHou epynne. Peakuum npucoenHeHs BObI, CIIUPTOB, LIMAHOBOAOPOIA U
ruapocynbdura Hatpus. [lomyuenue ayemaneu u kemanet. CpaBHEHHE PEAKIMOHHOW CHOCOOHOCTH
QIBJIETHJIOB M KETOHOB B PEAKIUSAX MPUCOCAUHEHMs. Peakmuu 3aMelieHusi aTOMOB BOJOpOJAa TpH



yrJIepoAHOM aToMe Ha ranoreH. IlommMepusanus Gopmanbaeruna u auetanpaeruna. Cunmes cnupmos
gzaumooelicmeuem KapooHUunbHvlx coeounenuu ¢ peaxmusom I punv- apa. OKucIeHUEe KapOOHWIBHBIX
coequHeHuil. OCOOCHHOCTH peakIMu OKHUCIIeHHs aneToHa. CpaBHEHHE OKHCIICHHUS albACTHIIOB H
KeTOHOB. ['mapupoBanme. BoccTaHoBieHHE KapOOHWIBHBIX COCIWHEHWN B cnupThl. KadecTBeHHBIC
peaKIMy Ha abICTHUAHYIO TPYMILY (PEakius «CcepeOpsSHOro 3epKanay, B3aUMOACHCTBHE C THAPOKCHIOM
Mmenu  (I)). Aawoonvno-kpomomnosas  komOeHcayus  anvoecudos u  kemonos. (OCOOCHHOCTH
¢dopmanpaeruna. IlomydeHue npenenbHBIX albAETHIIOB: OKUCIEHUE CIUPTOB, THIpaTanus aneTHieHa
(peakius KydepoBa), OKHCIEHHEM STHJICHAa KUCIOpoIoM B mpucyrctBuu xiopuna namwtaaus (11).
[lonyyeHne aneToHa OKHUCIIEHHEM IIPONAHOJa-2 W PA3IoKEHMEM KalbLIMEBOM WM OapueBoil conu
YKCYCHOM KHUCIOTBHL. TOKCHMYHOCTH ayblaeruzioB. BakHeiiye NpenCcTaBUTENH albAECTUAOB U KETOHOB!
(dbopmanbaerua, yKCyCHbIH ajabJerul, alleTOH U UX MIPAKTHYECKOE UCTIONb30BaHUE.

KapOonoBele  kuciorbl. CTpoeHHE NpeAeiIbHBIX  OJHOOCHOBHBIX  KAapOOHOBBIX  KHUCIIOT.
Knaccudukanus, n3oMepus 1 HOMEHKJIATypa KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHue KapOOKCWJIBbHOW rpymmbl. [oMosormueckuit psix v obwmas ¢opmyina MpeAeibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. Du3nyeckre CBONCTBA MpEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHMCJIOT Ha IIPUMEpPE MYPaBbUHOM, YKCYCHOH, NPONMOHOBOMW, NAJBMUTUHOBOW M CTECAPUHOBOM KHUCIIOT.
Bonoponnbeie cBA3M, accouManus KapOOHOBBIX KHUCJIOT. XHMHUYECKHME CBOWCTBA IMPEIEIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucinoTHbIe cBOMCTBA (M3MEHEHUE OKPACKH MHIMKATOPOB, PeaKLuu
C AaKTUBHBIMH MeETaJlJJaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHUSMH, COJIAMU). VI3MeHEHHE CUJIb
KapOOHOBBIX KHUCIIOT IpU BBEAECHUHU JIOHOPHBIX M aKLENTOPHBIX 3amectuTeneil. B3aumoneiictBue
KapOOHOBBIX KHCIIOT CO CIIUPTaMHu (peakuus dTePUPHUKAIIH), O0PaTUMOCTD PEAKIIUH, MEXAHUIM PeaKyuu
smepugpuxayuu. I'anoreHnpoBaHNe KapOOHOBBIX KHUCIOT B OOKOBYIO Iienb. OCOOEHHOCTH XMMHUYECKHUX
CBOMCTB MypaBbUHON KHUCIOTHL. [lonydeHue npelnenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIbJIETU/IOB, OKUCIICHUE IIEPBUYHBIX CIIUPTOB, OKUCICHHE AJKAHOB U AJIKEHOB, TUAPOJIN30M
TEMUHAIBHBIX TPUTAJIOT€HUNIOB. B3aumooleiicmeuem peakmuea Ipunvsipa ¢ yeneKucivlmM 2a30M.
[lonyueHne MypaBbMHOM M YKCYCHOM KHCJIOT B IPOMBIIUIEHHOCTH. [IpuMeHeHue MypaBbMHON H
YKCYCHOM KHCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCJIOTHI: OOIIME CIIOCOOBI MOJYYEHMs, OCOOEHHOCTH XUMMUYECKHX
cBoiicT. IllaBeneBas u MajoOHOBas KHCIIOTa KaK MPEACTABUTENM JUKApOOHOBBIX KHUCIOT. Cunmesvl Ha
0CHOBE MATIOH08020 3¢hupa. AH2UOPUObI U UMUOBL OUKAPOOHOBBIX KUCIOM.

HenpenenbHble 1 apoMaTUyecKue KUCIOTBI: OCOOEHHOCTH MX CTPOEHHUS M CBOMCTB. IlpuMeHeHue
OCH30MHOM KHUCIOTHL. ApoMaTHuYecKue JUKapOOHOBbIE KHCIOTHI ((TaneBas, wuzopTa- JeBas U
TepedraneBas KHUCIOTBI): HNPOMbIUIEHHbIE MemoObl NONyueHus u npumenenue. lloHsTHe o0
THJIPOKCUKApOOHOBBIX KHCIOTAaX W MX NPEACTABUTENSX MOJOYHOM, JUMOHHOH, sI0JOYHOM M BUHHOM
KHCIIOTax.

Beiciime mpenenbHble W HeNpeAeTbHbIE KapOOHOBBIE KHCIOTHI. 3HAu€HHE W MpPHUMEHEHHE
KapOOHOBBIX KUCJIOT.

@DyHKIIMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

XJIOpaHTUApUIBl U AHTHAPUABl KApOOHOBBIX KHUCJIOT: IMOJIy4eHME, THAPOIU3. B3aumoodeiicmsue
XI0paH2uopuoos ¢ HykieopuivbHviMu peacenmamu. IlodydeHue CIOXHBIX 3(UPOB C UCMHOJIb30BAHUEM
XJIOPAHTHIPUOB U aHTUIPUJIOB KUCIIOT.

Crnoxuble 3¢gupsl. CTpoeHHe, HOMEHKIIATypa U U30Mepusl CI0XKHbIX 3¢upoB. CioxHbIe 3pUpBI Kak
U30Mepbl  KapOOHOBBIX KHUCIOT (MexkiaccoBas uzomepus). CpaBHeHue (U3MUECKHUX CBOMCTB H
PEaKIIMOHHON CHOCOOHOCTH CIIOKHBIX S(HUPOB M HM30OMEPHBIX MM KapOOHOBBIX KHCHOT. ['maposuns
cloXHBIX 3¢hupoB. CrnocoObl MOJNy4YEeHUS CIOXKHBIX 3(UpoB: 3TepuduKanus KapOOHOBBIX KHUCIOT,
allMJIUPOBaHME CIUPTOB M AJKOTOJSATOB raJIOTCHAHTUPUAAMU U AHTUAPUAAMH, AKUIMPOBAHUE KapOOK-
cunaT-uoHoB. Cumnmes cnoducHvix 3¢upoé genonos. CnooicHvle 3upbl  HEOP2aHUYeCKUx Kuciom.
Humpoenuyepun. IlpuMeHeHne CI0XXHBIX 3(UPOB B MUILEBOH U MappIOMEPHOM MPOMBIIIIECHHOCTH.

AMupl KapOOHOBBIX KUCIIOT: MOJYYEHHE U CBOICTBA HA IPUMeEpE alleTaMu/1a.

Ilonsamue o numpunax kapoonoevix kucaom. Luanzuopunot.

Conmu KkapOOHOBBIX KHCIOT, UX TEPMUYECKOE pa3JIOKEHHWE B MPUCYTCTBUU Mienoun. CuHTe3
KapOOHMIIbHBIX COETMHEHUH Pa3I0KEeHNEM KaJIbIIUEBBIX COJIei KapOOHOBBIX KUCIIOT.

JdemoncTpauuu. 1. BaumoneiictBue HaTpus ¢ 3TaHOJIOM. 2. OKUCIICHHE dTaHOJA OKCHUIIOM MEIN
(II). 3. T'openue srtaHona. 4. B3aumopelcTBUEe TpeT-OyTHIOBOIO CIHPTAa C COJSHOM KHCIOTOM. 5.
Nonodopmuas peakus. 6. OmnpeneneHue aapJeru0oB MPU IOMOIIM KAaueCTBEHHBIX pEaKIHi. 7.
Oxucnenue aapAeru0B IEPMAHTaHATOM KajIusl.



JlabopaTopHusblie onbIThl. 1. CBolicTBa 3TMIIOBOTO cnuprta. 2. CBolicTBa rmuepuHa. 3. CBolicTBa
(denomna. 4. CporictBa popmanuHa. 5. CBOMCTBA YKCYCHOU KUCIOTHI. 6. Con KapOOHOBBIX KHCIIOT.

2.3.4.  A30T- u cepocoaeprKalne COeINHEHUs

Humpocoeounenus. dnexmponnoe cmpoeHue Humpozpynnu. Ionyuenue
Humpocoeounenuii. Boccmanoenenue nu- mpoapenog 6 amunst. Apomamuueckue HUMPOCOEOUHEHUA.
AKuenmopnuie ceoiicmea Humpozpynnu. AnvoonvHo-Kpomono- eas KOHOeHcayus

Humpocoeounenuil. Bzpvieuamuie eewyecmea.

Awmunbl. Knaccugukanus mo TUITy yriieBOJOPOIHOTO PaIMKalia U YUCIy aMHHOTPYII B MOJIEKYIIE,
HOMEHKJIaTypa, U30Mepusi aMUHOB. l[lepBHYHBIE, BTOPUYHBIE U TPETUYHBIE AMHUHBI. DJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHME IpEAEIbHBIX aMuHOB. (dusnueckue CBONCTBA aMHHOB. AMUHBI Kak
OpraHWYEeCKHE OCHOBAHMS: pEaKUMH ¢ BOJMOHM, kuciortamu. Conu ankuiamMmoHus. Peakuus ropeHus
aMUHOB. AJIKUJIMPOBAHKUE U AllMJIMPOBAHKE aMUHOB. Peakiiuu aMMHOB C a30TUCTON KUCITOTOU. [lonamue
0 4emeepmudHbIX aAMMOHUEBbIX OCHO8aHusx. Humposa- munvl. Memoosl uoenmugpuxayuu nepeuyHuiXx,
8MOPUYHBIX U MpemuyHblx amunos. [lonyueHrne aMMHOB aJKUIMPOBAaHUEM aMMHUaKa U BOCCTaHOBJIEHUEM
HUTPOMPOU3BOJHBIX  YIJIEBOJAOPOJIOB, M3 cnupToB. I[IpuMeHnenune amuHOB B (apMaleBTUYECKOM
IIPOMBIIIJIEHHOCTH. ApOMaTUyYecKue aMuHbl. AHWIMH KaK IMpPEJCTaBUTENIb apOMaTH4YECKUX aMHUHOB.
Crpoenue aHwinHa. B3auMHoe BIMsIHUE TPYI aTOMOB B MOJIEKYJIE aHWIMHA. BiusHue 3amectureneii B
apoMaTHYECKOM sIp€ Ha KHCIOTHbIE W OCHOBHBIE CBOWCTBAa apuiaMHHOB. I[IpuuuHbI ociabneHus
OCHOBHBIX CBOICTB aHWJIMHA B CpPaBHEHMHM C aMUHAMU MPEAEIBbHOrO psiaa. XHMHUYECKHE CBOMCTBA
aHWIMHA: OCHOBHBIE CBOWMCTBA (B3aMMOJICICTBHE C KUCIOTaMH); pEaKLMK 3aMELICHUS B apOMaTHYECKOe
A7Ipo (TaJIOTeHUpPOBaHKE (B3aUMOJICHCTBUE ¢ OPOMHOM BOJ0M), HUTPOBaHKE (B3aUMOJIEHCTBUE C a30THOM
KHCJIOTON), cyab@uposanue), OKACICHUE; AIKUIUPOBAHUE U AYUIUPOBAHUE NO amomy aszoma). 3awuma
AMUHOSPYNNbL NPU peakyuyu HUmposawus anunuua. Ayemanunud. /uaszocoeounenus. /{uazomuposarue
nepeuyHbIX apuramunos. Peakyuu ouazocoeounenuil ¢ ebioeneHuem asoma. Ycuoeus azocovemanus, azo-
u ouasococmasnauue. Azokpacumenu, 3agucumocms ux cmpoenus om pH cpeovi. Hnouxamopoi.
[lonyuyenne anmnuHa (peakiuuss 3MHMHA). AHWIMH KaK CbIpb€ ISl IPOU3BOJCTBA AHWJIMHOBBIX Kpa-
cuteneil. CHHTE3bl HA OCHOBE AHWJIMHA.

Cepoopzanuueckue coedumnenus. Ilpedcmasnenue o cepoopzanuyueckux coeOUHeHUsAX.
Ocobennocmu ux cmpoenus u ceoicme. 3HaueHue cepoopZaHudecKux coeOuHeHuil.

I'etepormkiibl. A30T-, KHCIOPOJA- U CepocoseprKallyue rerepourkisl. dypaH, TUppos, muogen u
UMUOAa301 Kak NPEICTABUTENN MATUWICHHBIX reTepouukioB. [Ipupona apoMaTHyHOCTH MSTUYJIEHHBIX
TeTEPOLMKIIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbl NMHUPPOJA, APOMATUYECKUH XapaKTep MOJIEKYJIBI.
Kucnoruele cBoiictBa mnuppona. Peakyuu eudpuposanus cemepoyukios. Illonamue o npupooHwvix
nopgupunax — xaopoguane u 2eme. Obwue npeocmagnenus 06 ux poau 8 Hcueou npupoode. Ilupuanx
KaK IMpeICTaBUTENIb IIECTUWIEHHBIX TIeTEPOIUKIOB. JJIEKTPOHHOE CTPOEHHME MOJIEKYJbl HUPHJIMHA,
apoMaTHYECKU XapakTep MoJeKyJabl. OCHOBHbIE CBOMCTBAa NUpHAMHA. Pasnmnune B INpOSIBICHUU
OCHOBHBIX CBOWMCTB NHppojia M nupuauHA. Peakuuu nupuauHa: >3JIeKTPOQUIBLHOE 3aMelIeHHE,
TUIPUPOBAHUE, 3aMEUICHNE aTOMOB BOAOPOJAa B P-TIOJIOKEHWU Ha ruapokcorpymmy. IIukonn- Hbl n nx
okucienue. Kemo-enonvnas maymomepus -2u0pok- cunupuouna. Taymomepus -2u0OpOKCUNUPUOUHA U
ypayuna. Ilpeocmasnenue 06 umuoasone, nunepuouxe, NUpUMUOUHe, UHOOJe, HUKOMUHe, amponume,
ckamoie, pypghypone, cucmuoune, 2ucmamute, IypuHe, IypUHOBBIX U MUPUMUINHOBBIX OCHOBAHUSX.

JdemoncTpanun. 1. OcHOBHBIE CBOMCTBa aMMHOB. 2. KauecTBeHHbIE peakIMM Ha AaHWIWH. 3.
AnunnnHoBbIe kpacuTenu. 4. O0pa3iibl TeTepOLUKINYECKUX COeTUHEHUH.

2.3.5. buonornyeckn akTUBHBIE BEIleCTBa

Kupsl kak ciaoxHble 3(UpHl TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCIOT. PacturtenbHble U
KUBOTHBIE JKUDPBI, HX cocTaB. DU3NYECKUE CBONCTBA JKUPOB. XHUMHYECKHE CBOMCTBA IKUPOB:
TUIPUPOBaHUE, OKHUCIEHue. [lepokcuonoe oxucnenue dcupos. I[lpocopranue odwcupos. I'maponus wiu
OMBUJICHHE HPOB KaK CIOCOO MPOMBIIUIEHHOTO TOJY4YEHHUS COJed BBICHIMX KapOOHOBBIX KHCIIOT.
I'unporenuszanus xupos. [Ipumenenue xupoB. Mbuta Kak cOIM BhICIIUX KapOOHOBBIX KHUCIOT. Moromue
cBoiicTBa MbuUTa. [Ipedcmasnenue o aunudax. Obwue npedcmaegienus 0 OUOIOUYECKUX QYHKYUSX
JIUNUO08.

VYraeBogsl. O6mas ¢opmyna yraeBogoB. Kiaccudukanus yrieBogoB. MoHO-, 0OJHMro- Hu
nosincaxapujibl. GuU3nyeckue CBOMCTBA M HAXOXJIECHUE YIJIEBOJIOB B MpUpoJe (Ha IMpUMepe TIIIOKO3bl U
¢bpyxTo3bl). JINHEHHAs U UKIMYecKast HOPMBI INIFOKO3bI U GPYKTO3bL. [lupanosvl u ¢pypanosvl. opmyibl
@umepa n Xeyopca. IlonATHe 0 TayroMepuu Kak BUIAE M30MEPUU MEXAY LUKIMYECKOW W JIMHEHHON
bopmamu. Onmuueckas uzomepus 210K03bl. XUMUYECKHE CBOMCTBA TIIIOKO3bl: OKHCICHUE XJIOPHOW MU



OpOMHOW BOJOW, OKHCIECHHE a30THON KHUCJIOTOW, BOCCTAHOBIEHHE B IIIECTHATOMHBIN CIHPT,
ayunuposanue, AIKUIUpOBaHUe, W3OMEpHU3alLlMs, KAadeCTBEHHbIE peakUWh Ha T[IIIOKO3y (9Kc-
MEpUMEHTAJIbHbIE JOKA3aTeIbCTBA HAIMYUS aNbJETMJAHON U COUPTOBBIX T'PYMI B IJIIOKO3€), CIIUPTOBOE,
MOJIOUHOKHUCIIOE, HPONUOHOBOKUCIOE W MACIAHOKUCIoe OpokeHue. [ TMKO3UMIAHBIA THIPOKCHUI, €ro
cnenuduueckne cpBoiicTBa. [loHsATHE O TIMKO3W- jgax. [loHATHE O TIIOKO3WIaX, UX HAXOXKICHUH B
npuposae. llomydenue rimoko3el. @DpykTo3a Kak H30Mep TINIIOKO3bl. Pubo3a u  ne3okcupubosa.
[Ipumenenne u Ouomornyeckas poib yrieBoaoB. OKUCICHHE YTIIEBOJOB — HCTOYHHK DYHEPTHH JKUBBIX
OpraHU3MOB.

Hucaxapunpl. Caxapo3a Kak NpeICTaBUTENIb HEBOCCTAHABJIMBAIOIIMX JucaxapuaoB. CrpoeHwue,
¢bu3nueckue U XMMHUYECKHE CBOWCTBA caxaposbl. Manvmosa, nakmosa u yeniobuosa. ux cmpoeuue,
Quzuueckue u xumuueckue ceoticmea. I'maponu3s nucaxapuaos. Iloaydyenue caxapa u3 caxapHOW CBEKIIBI.
[IpumeHeHue caxapo3ssl.

[Momucaxapuasl. Kpaxman, TIUKOTeH U [EJUTI0JI03a Kak OuoJorndeckue moaumepbl. Kpaxman kak
CMEChb aMWJIO3bl M aMHJIONEKTHHA, €ro (uU3WYecKhue CBOMCTBAa. XUMHUYECKHE CBOMCTBa Kpaxmala:
THIPOJIN3, KAYeCTBEHHAsI PEaKIHs C MOJIOM U €€ IPUMEHEHHUE NIl OOHAPYKEHUSI KpaxMaya B MPOTyKTaxX
nuTaHus. [nuxoeen: ocobeHnocmu cmpoeHus u ceouicme. llenmonosza: cTpoeHue U (pU3MUECKHE
CBOMCTBa. XMMHYECKHE CBOMCTBA IEJUIIONIO3bI: THIPOIN3, 00pa3oBaHue cIOKHBIX 3(upoB. [Ipumenenue
Kpaxmasa ¥ 1eutono3sl. [Ipaktudyeckoe 3HaueHUe nonucaxapuioB. [lousmue o npousgoocmee oGymazu.

Hyxnennosbsie kucinorel. Hykneosuasl. Hykieotuael. HyknenHOBbIE KHMCIOTBI Kak IIPUPOJHBIE
nonuMepsl. CoctaB u ctpoerne HykinenHoBbIX kucioT (JHK u PHK). I'maponns Hyk/IeMHOBBIX KUCIOT.
Ponb HykJIeMHOBBIX KUCHOT B *)u3HeneaTenbHocTu oprann3moB. Oynkinuu JIHK u PHK. Kommnemen-
TapHOCTh. ['eHeTnueckuii kon. Hccreoosanue cocmasa JIHK uenosexa u eco npakmuueckoe sHaueHue.

AmuHokucinoTel. CocTaB, CTpOEHHE W HOMEHKIATypa aMHUHOKHUCIOT. ['OMOJOrMYecKuil psij
MpeieIbHBIX AMUHOKUCIIOT. M30Mmepusi npedenvHuix amunokuciom. Onmuueckas uzomepus. Ousndeckue
CBOMCTBAa TPEAENbHBIX aMHHOKHUCIOT. (OcHo8Hbie amuHnokuciomsl, oobpazyrowue o6erku. CrocoObl
MOJIy4YeHUsI aMUHOKHUCIIOT. AMUHOKUCIIOTHI KaKk aM(pOTepHbIe OpraHMYeCKHe COeIMHEHUs, PABHOBECHUS B
pacTBopax aMHMHOKHUCIOT. CBOMCTBA aMHUHOKHCIIOT: KHUCJIOTHBIE MU OCHOBHBIC CBOWMCTBA; U30971€KMpU-
yeckas MoyKa, AIKUIUPO8AHUe W AIIMIIMPOBAHWE aMUHOTPYIIIbBI; dTepUPHUKAIUS; PEaKLUUd C a30TUCTOM
kuciaoTor. KauecTBeHHbBIC peakii Ha aMUHOKUCIOTH ¢ ruapokcuaom meau (I1), nuneuopunom, 2,4-
ounumpogmopbenzonrom. Crnenupudeckue Ka4eCTBEHHbIE PEAKIIMN Ha apOMATHYECKUE U TeTePOIHKIH-
YEeCKUE aMUHOKHUCIIOTHI ¢ KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOM, Ha UCTEHH ¢ aneraroMm cBuHua (II).
Ilonsamue o yukiuyeckux amuoax — aakmamax u ouxemonunepazuHax. bruonornueckoe 3HaAYCHHE a-
aMUHOKHUCIIOT. O0J1aCTH MPUMEHEHUST aMUHOKHCIIOT.

[lentunpl, ux crtpoenue. llentunHas cBA3b. AMMIHBIA XapakTep MNEeNTHAHOM cBs3U. CHHTE3
nenTuaoB. [ Mapoau3 nenTuaos.

benku kak npupoansie 6nononumMepsl. CoctaB u cTpoeHue 6enkoB. [lepBudnas cTpykTypa 6€IKOB.
Xumuueckue  Memoovl  YCMAHOGNEHUs — AMUHOKUCIOMHO20 — COCMAsa U  NOCIe008amenbHOCHIU.
depMeHTaTUBHBIA TUApPONU3 OenkoB. BTopuuHas CcTpykTypa O€NKOB: a-clupanb, P-CTPYKTypa.
TpernuHas u yeTBepTUYHAs CTPYKTypa OenkoB. JUCynb(uIHBIE MOCTUKH W HOHHBIE M BaH-JEp-
BaaJbCOBHI (TUIPO(OOHBIE) B3aUMOACHCTBUSI. XUMHYECKHE CBOWMCTBA OEJIKOB: THAPOIU3, JIEHATYypaIlus,
KaueCTBEHHBIE (I[BETHBIC) peakiuu Ha Oenku. [Ipespawenus 6enkos nuwu 6 opeanuzme. buorornyeckue
byHKIUN O0€TKOB. /JocmudiceHus 8 u3yueHuu cmpoeHus u cunmesa 0eiKos.

JdemoncTpauuu. 1. PacTBopuMOCTh yriaeBoaoB B BojE U dTaHose. 2. OOpa3Iisl aMUHOKHUCIIOT.

JlabopaTopHusblie onbIThl. 1. CBoiicTBa MIOKO3BI. 2. OnpeneneHue Kpaxmana B IpOAyKTaX MUTaHUS.
3. )Kupsl 1 ux CBOMCTBA.

4. lIBeTHBIC peakIuu OEIKOB.

2.3.6.  BBICOKOMOJIEKYIIIDHBIE COETNHEHUS

OCHOBHBIE MTOHSATUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, NOJIUMEDP, CTPYKTYPHOE 3BEHO,
cTeneHb nonumepu3anui. OCHOBHBIE CTIOCOOBI MOTYyYEHUS BBICOKOMOJICKYISIPHBIX COSTMHCHUI: PEaKIIun
nonuMepuzanuu M nonukoHaeHcanuu. Cononumepuzauus. CTpoeHHME W CTPYKTypa MOJHMEPOB.
3aBHCHMOCTh CBOWMCTB TIOJIMMEPOB OT CTpOeHHs Mojekyn. Kimaccubukauss moauMepoB: IIacTMacChl
(MmacTuku), S7IacToMephl (KaydyKH), BOJIOKHA, KOMMO3HUTHL. COBpEMEHHBIC IIACTMACCHI (IIJIACTHKH)
(MONMMATUIICH, TIOIUIIPONHIICH, TMOJUCTUPOS, TMOJUBUHWIXJIOPUI, (HTOPOIIACT, MOJUITUICHTEpEedTaIaT,
aKpWI-0yTaANCH-CTUPOIBHBIA TIACTHK, IOJUKAPOOHATHI). TepMOIJIaCTHYHBIE W TEPMOPEAKTUBHBIC
nonumepbl. Denondopmanbaeruaapie cMoiabl. Komno3utHeie MaTepuansl. [lepcnekmugsbl ucnoib3068aHus
KOMNO3UMHbIX Mamepuanos. Yeneniacmuky. BoiokHa, nx kinaccudukanus. [IpupoaHbie 1 XUMUYECKHE



BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHMYECKHE BOJIOKHA. [lOHSATHME O BHCKO3€ M allETaTHOM BOJIOKHE.
[TonuadupHble W TOMMAMHUAHBIE BOJIOKHA, MX CTpOeHue, cBoiicTBa. [IpakThyeckoe HCIONb30BaHHE
BOJIOKOH. OJmactomephl. [IpupomHbiii u cuHTeTHYeCKHWid Kaydyk. PesmHa u »00ouuT. I[IpumeHenwme
nonuMepoB.  Cummemuueckue — niaeuku.  Membpanvl.  Hosevie  mexuonocuu  OanvHeriuie2o
COBEPUEHCNBOBAHUS NOIUMEPHBIX MAMEPUATIOB.

JemoncTpamuu. 1. OO6pasupl miractukoB. 2. Komtekmus BosiokoH. 3. [lonmkonaeHcarus
STUJICHIIUKOJISA ¢ TepedTaneBoii KUCIOTOM.

JlaGopaTopHble onbITbl. OTHOLIEHHE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHCIIOT U ILIEJTOYEH.

24. XuMus 4 )KU3Hb

2.4.1. Xumuyeckasi TeXHOJIOTUS (XUMUS B IPOMBILIEHHOCTH )

OCHOBHBIE TPHHLUIB XUMHUYECKOW TexHONoruu. OOIIMe NpeACTaBICHUs O MPOMBIILICHHBIX
croco06ax MoJy4yeHUs] XUMUYECKUX BEIECTB.

[Tpon3BOACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM crocoOoM. XwumusMm mporecca. Cwipbe s
MIPOU3BOJICTBA CEPHOM KHUCJIOTHI. TE€XHOJIOrMYecKas cxema Ipoliecca, poLeccsl U anmnapaTtsl. Mexanuszm
kamanumuyecko2o oeticmesust okcuoa éanaous (V).

[IponzBoacTBo ammuaka. XumusM mporecca. OnpeaeneHue ONTUMAIbHBIX YCIOBUI IPOBEICHUS
peakuuu. [IpuHIMN UMPKYISIIMY U €r0 peaau3anus B TEXHOJIOTHYECKON cXeMe.

Mertamnyprus. Yepnas w™eramnyprus. I[IpousBomctBo uyryHa. JlomMeHHBI mpoiecc (ChIpbe,
YCTPOMCTBO JIOMEHHOW Ie4u, XUMHU3M mpouecca). [lpoussodocmeo cmanu 6 mapmenogckou neyu. ITpo-
W3BOJICTBO CTalld B KUCJIOPOJHOM KOHBEPTEPE U B dIIEKTporneyax. [Ipsamoti memoo nonyueHus siene3a uz
pyosl. LBeTHas meTautyprus.

Oprannueckuit cuntes. [IpombinienHas opranudyeckas XxuMus. OCHOBHOW U TOHKUWA OpPraHUYECKH
cuHTe3. Haubonee KpynmHOTOHH@)XXHBIE IPOM3BOJCTBA OPraHUYECKUX coenuHeHui. IIpousBoacTBo
MetaHona. [lomydeHue yKCyCHOW KHUCIOTBI U @opmanvoecuoa uz memauona. llomyuenue ayemama
yennton03vi. CeIpbe sl OPraHUIECKON MPOMBIIIIEHHOCTH. [Ipobiiema 0TX0H0B U MOOOYHBIX MPOAYKTOB.
Cunmesvl Ha ocHOGe cunme3s- 2a3d. XUMUS U 3KOJIOTUs

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeapl U €ro MOCHEACTBHS. ODKOJIOTUS U IpodiieMa
OXpaHbl OKPY>KAIOIIEH cpeibl. «3eJIeHAs XUMUSL.

Jemoncrpanuu. 1. Ceippe 11 NPOU3BOACTBA CEPHOM KUCIOTHI. 2. Mojaenp Kumsmero cios. 3.
XKenesnas pyna. 4. O6pa31iibl CIUIaBOB JKeNe3a.

2.4.2. XHMHS ¥ SJHEPreTHKA

[TpupoHBIe UCTOUHUKHU YTIeBOAOPOAOB. IIpupoanbiil 1 monyTHBIH HEe(TAHON ras3bl, UX COCTaB U
ucnonbs3oBanue. Hedtp kak cmech yrineBopoponoB. CoctaB HedpTu U ee mepepaborka. IlepBuunas u
BTOpUYHas nepepadorka HegTH. [leperonka Hegtu. Kpexunr. Pupopmunr. Heprenpoaykrsl. OkranoBoe
gucino OeH3uHa. OxpaHa OKpyXarouied cpeasl Ipu HeTenepepadboTKe U TPAHCHOPTUPOBKE
HedTenpoaykToB. Kamennsiil yrons. KokcoBanue yrins. ['azuduxanus yrias. DKooruyeckue mpoodaemsl,
BO3HUKAIOIINE MTPU UCIIOJIb30BAHUH YIJIS B KAUE€CTBE TOMJIUBA. AJIbTEpHATUBHBIE HCTOYHUKH SHEPTUU.

2.4.3. XuMus U 310pOBbE

Xumus numy. Kupbsl, Oenku, YrieBoAbl, BUTAMHUHBI, (epMEHTHl. PanuoHanbHOE NHUTAaHUE.
[TumeBble no6aBku. IIumessle 106aBKH, UX KiIaccUUKaIMs. 3anpelieHHble U pa3pelleHHbIe MHUIIEeBbIe
no6aBku. OCHOBBI MUIIEBON XUMHH.

Xumust B Mmenuuuhe. [lonsarue o QapmaneBTudyeckoit xumuu u ¢apmakonoruu. Paspabotka
nekapcTB. JlekapcTBeHHble cpeAcTBa, uUX Kiaccuduxanus. IIporuBoMukpoOHble cpencTBa (Cyiib-
(daHmIaMuIHBIe TIpenapaThl W AHTHOMOTHKH). AHAIbIeTUKH (ACIUPUH, AaHAJIBIUH, [apareTaMol,
HAapKOTUYECKUE AaHANIbIeTUKH). AumuzsucmamuHnuvlie npenapamel. Bspxymue cpenctBa. [ opmonst u
2opMmoHanvhbie npenapamvl. IIpoOraeMbl, CBs3aHHBIE C NPUMEHEHHUEM JIEKaPCTBEHHBIX IIpenapaToB.
Bpennbie npuBbdky ¥ (HaKTOPHI, pa3pymialoIne 310poBbe (M30BITOUHOE MOTPEOJICHUE KUPHOU TTHUIIIH,
KypeHHe, yoTpedIeHne aJIKoros, HApKOMaHus).

2.4.4. XnMHS B TOBCETHEBHOM KU3HU

Kocmernueckue u napromepHbie CpeICcTBa.

bortoBast xumus. IloHATHE O MOBEPXHOCTHO-AaKTUBHBIX BellecTBaX. Moromue M YUCTALINE
cpeacrBa. OrbenuBatomue cpeactsa. [Ipasuia 6e3onacHoil paboThl ¢ €AKUMH, TOPIOYUMH U TOKCUYHBIMH
BELIECTBAMHU, CPEICTBAMU OBITOBOM XUMHUH.

Iuemenmut u kpacku. Ilpunyunvl oKpawueanua mrKaneil.

2.4.5. XHMHS B CTPOUTEIBCTBE



I'unic. UzBects. Llement, Geton. Kinen. Ilogbop onTHManibHBIX CTPOUTENBHBIX MaTepHANIOB B
MPAKTUYECKON JESITeIbHOCTH YeIOBEKa.

2.4.6. XUMHUS B CENBCKOM XO351CTBE

MuHnepanpHble W opraHmueckue ynooOpenus. CpenctBa 3ammThl pacTeHUi. [lecTUIumsr:
WHCEKTHLUBI, TepOrIMIbl M pyHTUuabl. PenemienTs.

2.4.7. Heoprannueckue Matepuaibl

Crekno, ero Buuapl. CuiaMkaTHass HOPOMBIILIIEHHOCTh. TpPaJUIMOHHBIE U  COBPEMEHHBIE
Kepamuueckue marepuanbsl. CBepxmnpoBosdiias kepamuka. [lonsTie o kepMerax, Marepuaiax ¢ BbICOKOM
TBEP/IOCTHIO.

2.4.8. XuMUS B COBPEMEHHOM HayKe

Ocobennocmu coepemennon nayku. Ilpogpeccus xumuxka.

MeTo10510THS HAyYHOTO UCClIe0BaHUs. MeToIbl HAy4HOr O No3HaHUs B XUMHUH. CyObeKT U 0O0BEKT
Hay4yHoro no3Hanus. [TocranoBka npo6aemsl. Coop nHpOpMay 1 HakorsieHue (akros. I'unoresa u ee
SKCIIEpUMEHTabHas MpoBepka. Teopernueckoe OOBSICHEHHE MOJIYYEHHBIX pe3ynbTaToB. WHAYKIUS U
JNeNyKUus. OKCIEpUMEHTaJbHasi IIPOBEPKAa IIOJYYEHHBIX TEOPETHUYECKUX BBIBOJIOB C  LIEJBIO
pacrnpocTpaHeHHus UX Ha 0oJjiee MUPOKUil Kpyr 00bEeKTOB. XUMUYECKUI aHAIU3, CHHTE3, MOJCIUPOBAHHE
XUMHUYECKHX IPOLECCOB U SIBJICHUM KaK METOJja Hay4HOTo no3HaHus. HaHoCTpyKTypHI.

BBenenvue B NpOEKTHYIO neATeNbHOCTh. [IpoexkT. Tumbel W BUABI IPOEKTOB, STAlbl pealnu3aluu
npoekta. OCOOEHHOCTH pPa3pabOTKU IPOEKTOB (IIOCTAHOBKA Iiesied, MoA0Op METOAMK, pabora C
JTUTEPaTypHBIMU UCTOYHUKAMU, OPOPMIICHHE U 3aIUTa IPOEKTA).

Hctounnkn xumuyeckod wuHpopmanuu. Ilomck XuMudeckod HWHQOpPMAUM 10 Ha3BAHHSIM,
uaeHTuUKaTopam, CTpyKTypHbIM Gopmynam. PaboTa ¢ 6a3aMu JaHHBIX.

Cospemenniie husuko-xumuyueckue memoosvl yCmaHo61eHUA COCIAGA U CMPYKMYPblL 6eu{ecme.

Hemoncrpanuu. 1. [Mumessie kpacutenu. 2. Kpamenue trkaneil. 3. OrOenuBaHue TkaHeu. 4.
Komnnekuust cpencts 3amuThl pacteHuil. 5. Kepamuueckue matepuansl. 6. L[BeTHbIe cTekna.

7. IlpuMepsl pabOTHI C XUMUYECKUMH 0a3aMU JaHHbBIX.

JlabopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ Morwomumu cpeactBamu. 2. Kieu. 3. 3HakoMCTBO €
MUHEPATBbHBIMH YIOOPEHUSMHU U U3y4YEHUE X CBOMCTB.

METATIPEAMETHBIE CBA3U YYEBHOI'O ITPEJAMETA
10 kaacc

Peanu3amus MeXmpenIMeTHBIX cBsi3ell mpu u3ydennn xumuu B 10 kimacce ocyiecTBisieTcs depes
HUCITOJB30BAHUEC KaK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, TaK U HOHSITHfI, ABJIAIOIITUXCA CUCTEMHBIMU
JUISL OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE TTOHSATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KIaccupuKalus, NepPUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, W3MEPEHHUE, MOJEb,
SIBJICHUE.

®dwuszuka: MaTtepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/, U30TOIbI, PaJUOAKTUBHOCTS,
MOJICKYJa, JJICKTPUUYSCKUN 3apsj, BEIIECTBO, TeI0, 00BEM, arperaTHOe COCTOSHHE BEUIECTBa, ras,
(bu3nyecKre BeTMUNHBI, €IMHUIIBI H3MEPEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, tumpochepa, MUHEpalbl, TOPHBIE MOPOJABI, TMOJE3HBIE HCKOIMAeMbIe,
TOIUJIMBO, BOAHBIE PECYPCHI.

11 kaace

Peanuszanus MeXInpeaMeTHBIX CBSi3eld NMpU M3ydeHHH XuMuu B 11 kiacce ocymiecTBisercs depes
HCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
I OTACIIBbHBIX HpeJIMeTOB eCTeCTBeHHO-Hay‘-IHOFO IIUKJIA. Peaﬂnsauml Me)KHpe,HMeTHI)IX CBSIS@I\/'I HpI/I
n3ydeHun xuMuu B 11 kimacce oCcymiecTBIseTCs Yepe3 UCIOIb30BaHNEe KaK OOIUX eCTeCTBEHHO-HAYYHBIX
HOHﬂTHﬁ, TaK U HOHSITI/II\/’I, ABJIISTIOIITUXCA CUCTEMHBIMU JISI OTACJIBHBIX HpeJIMeTOB eCTeCTBeHHO-Hay‘—IHOFO
LUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAyYHBIH (QakT, TUIIOTe3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
KIaccupuKalus, NEePUOAUYHOCTh, HAONIO/IEHUE, YKCIEPUMEHT, MOJEIHMPOBAaHUE, U3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

dwuszuka: Marepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaJUOAKTUBHOCTS,
MOJIEKYJa, DJEKTPUYECKUH 3apsi, NPOBOJHUKHU, IOJYIPOBOJHUKH, AUIICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHO€ COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,



KpHCTAJUIMYECKash pemérka, CIUIaBbl, (DU3MYECKUE BEIWYMHBI, CAMHUIIBI W3MEPEHHUs, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

buonorusi:  ¢dorocuntes, npixaHue, Ouocdepa, HSKOCHCTEMa, MHUHEpPAIbHbIE yIOOpeHus,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOPHbIE MHOPOJIBI, IOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
OcBoenne ydeOHOro mpeamera «XHUMHUSA» TOIDKHO OOECIeYMBaTh JOCTH)KEHHE HAa YPOBHE CPEIHEro
o01iero oOpa3oBaHUs CIEAYIOIIMX JMYHOCTHBIX, METAIPEIMETHBIX U NPEAMETHBIX 00pa30BaTENIbHBIX
pe3yJIbTaTOB:
INVNIAHUPYEMBIE JIMYHOCTHBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O IIPEIMETA
«XHUMMUs» HA YTJIYBJIEHHOM YPOBHE

[1naHupyeMbIMH JMYHOCTHBIMHU PE3yJbTaTaMU B paMKax OCBOEHUS y4eOHOro npeaMera « XUMHsD)
Ha YTrayOJIEHHOM YPOBHE SIBJISIOTCS:

1) B cdepe oTHOLIEHUH o0yyaromuxcs K cede, K CBOeMy 3/J0pOBbIO, K TO3HAHUIO ceOs:

— MPHUHATHE W peaTu3alfio IIEHHOCTEH 370pOBOro M Oe3omacHoro olpasza XU3HHU, OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXOJOTHYECKOMY
3/10pOBbBIO;

— HENPUATUE BPEIHBIX MPUBBIYEK: KypeHHUs, yIOTPEeOICHUS aIKOIr0JIsl, HAPKOTHKOB;

2) B cdepe OTHOMIEHUH OOyJalOmUXcs K OKpPYXKAIOMIEeMy MHpY, K JKHBOH NpUPOAE,
XYA0)KECTBEHHOH KYJIbTYypE:

— MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pPa3BUTUSl HAyKH, 3HAUYMMOCTb
HayK{, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BJaJieHHE JOCTOBEPHOM HHGpopmauuei o
MIEPEIOBBIX JOCTHKEHUSX M OTKPHITHSX MHUPOBOM M OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUSX 00 yCTpoicTBE MHpa U OOIIECTBA;

— TFOTOBHOCTbh M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YMCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUU
BCEl JKM3HU; CO3HATEIIbHOE OTHOILICHHME K HENPEephIBHOMY OOpPAa30BaHUIO KaK YCIOBUIO YCIELIHON
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATEIbHOCTH;

— JKOJIOTUYECKas KyJbTypa, Oepe’kKHOe OTHOUIEHHWE K POJHOM 3emiie, MPUPOAHBIM OOrarcTBam
Poccun u Mupa, moHMMaHNUE BIMSIHUS COLIMATIbHO-3KOHOMMUYECKHX IMIPOILIECCOB HA COCTOSHUE MPUPOTHON
U COLUMAJIBHOM CpeNbl, OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOIHBIX PECYPCOB, YMEHUN M HaBBIKOB
Pa3yMHOI0 IPUPOA0IO0JIL30BAHNS, HETEPIUMOTO0 OTHOLIEHUS K I€UCTBUAM, IPUHOCAILINM BpPE]] 3KOJIOTUH;
pUOOPETEHUE ONBITA SKOJIOTOHANIPABIICHHOMN 1EATEIEHOCTH;

3) B cepe OTHOLIEHHH 00yJaroImuxcs K Tpyay, B cpepe colnaabHO-3KOHOMUYECKUX OTHOIIEHHH:

— OCO3HAHHBIA BBIOOP Oyaymiei mnpodeccun Kak MyTh M CIOCO0 peanu3alil COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOyYaroIuXcs K TPYJI0BOH MpodecCuoHanbHON NesSTeNTbHOCTH KaK K BO3MOXXHOCTH
y4acTus B pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHHME K TPyLy M JIIOJIAM TpPyAa, TPYAOBBIM JOCTHXKEHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE 1 TBOPUYECKOE OTHOLIEHHE K PAa3HBIM BHIaM TPYAOBOH 1€ATEIbHOCTH.

IVIAHUPYEMBIE METAINIPEJIMETHBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA «XUMUS» HA YTI'JIYBJIEHHOM YPOBHE

[Tnanupyemble MeTanpeaAMETHbIE Pe3yJIbTaThl B paMKaX OCBOEHHsI yUeOHOT0 npenMeTa « XUMHUs» Ha
yray0JIeHHOM YpOBHE MpeACTaBIEHbI TPEMsI IPYIIIaMU YHUBEPCAIbHBIX yueOHbIX aercTtBuit (YVY ).

2. PerynsaTuBHBIE YHUBEpCaJIbHbIe yueOHbIE AeHCTBUS

BbinyckHUK HAy4YUTCS:

— CaMOCTOATENIBHO OIpeNeNaATh LEelIH, CTaBUTh M (OPMYIHpPOBAaTh COOCTBEHHBIE 33Jaud B
00pa30BaTeNbHOMN EeATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;

— OIICHMBATh PECYPCHI, B TOM YHCJIE BpeMs U Jpyrue HemMaTepHalbHbIe pecypchbl, HEOOXOIMMBbIE
JUIS. TOCTUKEHUS IOCTaBICHHOMN paHee 1Ielu;

— COIOCTAaBIATh UMEIOIINECS BO3MOKHOCTU U HEOOXOJUMBIE [T JOCTHXKEHUS LIETIH PECYPCHI;

— OpraHu3OBbIBaTh  A(PQPEKTUBHBIM MOUCK PECypcoB, HEOOXOAMMBIX JUI  JOCTHUKEHHS
IIOCTABJIEHHOW LIENH;

— ONpEAENATh HECKOIBKO IMyTEN TOCTUKEHHS TOCTABICHHOMN 1ENH;

— BBIOMpATh ONTUMAIBHBIA MYTh JOCTHXKCHHUA LEIU C Yy4eToM 3(PPEeKTHBHOCTH PACXOIOBAHUS



PECYpPCOB U OCHOBBIBAsICh HA COOOPaKEHUSX ITUKU U MODPAJIH;

— 3a/1aBaTh MapaMeTphl U KPUTEPUH, IO KOTOPHIM MOKHO OIPENETUTh, YTO LENIb JOCTUTHYTA;

— COIIOCTAaBJIIATh NOJYYEHHBIN PE3YyIbTaT JEATENBHOCTH C IOCTABIEHHOM 3apaHee 1ENbIo;

— OLIEHUBATh IMOCJIEJACTBUS JOCTHUKEHHSI TOCTABICHHOW ILIeNU B JEATEIbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYXKAIOUIUX JTHOACH.

3.Ilo3HaBaTenbHbIC YHUBEPCAIbHBIC YyUeOHbIE I1EHCTBUS

BeinyckHMK Hay4duTes:

— KPUTHUYECKU OLICHWBATh U MHTEPIPETUPOBATH HH(POPMALIMIO C Pa3HBIX TO3UIIHIA;

— pacrno3HaBaTh ¥ PUKCUPOBATH MPOTHBOPEYHS B MH()OPMAIIMOHHBIX UICTOYHHUKAX

— WCIONB30BaTh  pa3jUYHble  MOJENBHO-CXEMaTHYeCKHE  CpelICTBa JJIi  IPEJCTaBICHUS
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX UCTOYHHKAX MTPOTUBOPEUUIA;

— OCYILIECTBJISITh PAa3BEPHYTHIH HHPOPMAIMOHHBIN MOMCK W CTaBUTh Ha €ro OCHOBE HOBBIC
(yueOHbIE U TTO3HABATENIbHBIC) 33]1a4H;

— HMCKaTh U HaXOUTh 000O0IIEHHbIE CIIOCOOBI PellIeHNUs 3a/1aY;

— OPUBOJUTH KPUTHUYECKHUE APTYMEHTHI KaK B OTHOIICHUU COOCTBEHHOTO CYXKIICHUS, TaK U B
OTHOIIIEHUU JECUCTBUHN U CYKIECHUM IPYroro;

— aHAJIM3UPOBATH U MIPEOOPaA30BHIBATH MTPOOIEMHO-TIPOTUBOPEUHBEIE CUTYAIUH;

— BBIXOJIUTh 32 pPaMKH Y4YeOHOro TMpeAMeTa U OCYIIECTBIATH IIeJIEHANPABICHHBIM TMOUCK
BO3MO>XHOCTH ILIMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS;

— BBICTpPaMBaTh HHAWBHIYAIbHYIO O0pa30BaTENbHYI) TPACKTOPHUIO, YUUTHIBAs OTPAHUUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

— MEHSTh U yIEPKUBATh pa3HbIe MO3UIIMU B MO3HABATEILHON NIEATEIHHOCTH (OBITH YUEHHUKOM U
yauteneMm; (GopMyIHpOBaTh 00pa30BATENBHBIM 3aMpoC W BBHIMOJHATH KOHCYJIBTATHBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBUTh MpodieMy H paboTaTh HaJ €€ pelIeHHeM; YIpaBiIsITh COBMECTHOU
[I03HABATEJIbHOM €ATEIbHOCTHIO U OTYUHSTHCS).

4. KoMMyHUKaTUBHbIE YHHUBEpCaIbHbIC yUeOHbIE HEHCTBUS

BrinyckHuk HayuuTes:

— OCYIIECTBIISITh JENOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTEIbHON OpraHU3alluy, TaK U 32 e¢ MPeIeIaMu);

— TpU OCYIIECTBICHUU TPYIIOBON pabOTHl OBITh KaK PYKOBOJUTENEM, TaK U YWICHOM MPOEKTHOM
KOMaH/Ibl B Pa3HbIX pOJIIX (T€HEPaTOPOM HJIeH, KPUTUKOM, UCTIOJTHUTENEM, IPE3EHTYIOUIUM U T. [1.);

— Pa3BEpPHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOI TOYKY 3PEHMS C HCIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX ¥ MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH()JIUKTOTEHHBIE CUTYyallMd M TMPEAOTBpaIlaTh KOH(IMKTHI JO WX AKTUBHOU
¢bassr;

— KOOPJIMHUPOBATh M BBHIMOJHATH PAOOTy B YCJIOBHUSX BHUPTYAJIbHOTO B3aWMOICHCTBUSA (WU
COUYETaHMsI PEATbHOTO U BUPTYAIBHOTO);

— COTJIaCOBBIBaTh  TO3WIIMM  YJEHOB KOMaHIbI B  TIporecce pabOThl  Haa  OOIIMM
MIPOYKTOM/pEIIeHNEM;

— TPEACTaBIATh MyOJIUYHO PE3YIbTaThl HHIUBUIYAIBHOW U TPYIIOBON JESITEIBHOCTH, KaK Mepes
3HAKOMOM, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEH;

— mon0upaTh  TApTHEPOB Ui JIEJIOBOM  KOMMYHHKAIlMH, MCXOId W3  COOOpaKeHWi
PEe3yAbTaTUBHOCTH B3aUMOJICUCTBHS, @ HE IMYHBIX CUMIIATUH;

— BOCHPHHUMATh KPUTHUYECKUE 3aMEYaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHSI;

— TOYHO M €MKO (hOpMyIHUpOBAaTh KaK KPUTHUECKHUE, TaK U OJOOpPUTENbHBIC 3aMEeUaHus B aJipec
JIPYTUX JIIOJIe B paMKax JIeIOBOM M 00pa3oBaTeIbHON KOMMYHHKAIIUH, W30eras IPH dTOM JIMYHOCTHBIX
OLICHOYHBIX CY>KJICHUM.

INIAHUPYEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XUMHUSA» HA YTJIYBJIEHHOM YPOBHE

B pesynbprare uzydenus: yueOHOTO IpeIMeTa « XMMHUsI» Ha YPOBHE CpeAHETo o01iero oopa3oBaHus

BBINTYCKHHK Ha YTITyOJICHHOM YPOBHE HAYIHUTCS:

— PAacKphIBaTh HA IPUMEPAX POJIb XUMHH B (DOPMUPOBAHUU COBPEMEHHOW HAyYHOUH KapTHHBI MUpa
U B IPAKTUYECKOM JAESITENIbHOCTU YeJIOBEKAa, B3aMMOCBSA3b MEXAY XUMHUEH M JIPYrUMHU €CTECTBEHHBIMU
HayKaMu;

— COIOCTAaBJIATh UCTOPUUYECKUE BEXHM PA3BUTHUS XUMHUHU C UCTOPUUYECKUMHU IMEPUOAAMHU Pa3BUTH



IIPOMBIIIJIEHHOCTH W HAYKHU JJIs IPOBEJEHUS aHAJIN3a COCTOSIHUS, ITYTEM pa3BUTHS HAyKU U TEXHOJIOTUM;

— aHAIM3UpOBATh COCTaB, CTPOEHHWE M CBOMCTBA BEILIECTB, NPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpUH: XMMHMUYECKOIO CTPOEHHUsl OpraHudeckux coennHeHuil A. M. bytnepoBa, cTpoeHus
aToMa, XUMHUYECKOW CBSI3U, DJICKTPOJUTHYECKOM IHUCCOLMAIMU KHUCIIOT, OCHOBAaHUW M COJICH, a TaKke
yCTaHABIMBaTh IPUYUHHO-CIEACTBEHHbBIE CBS3M MEXKIY CBOWCTBAMHU BEILIECTBA U €r0 COCTABOM H
CTPOEHHUEM;

— NPUMEHATh TpaBUa CHUCTEMAaTUYECKOW MEXIYHAPOJHOM HOMEHKIATypbl KaK CpeIcTBa
pa3nuyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTAaBY U CTPOCHUIO;

— COCTaBJISITb MOJICKYJSIDHBIE M CTPYKTYpHBIE (OPMYJIBI HEOPraHWYECKUX W OPraHUYeCKUX
BELIECTB KaK HOCUTeNed MH(POpPMAIMH O CTPOECHUHU BEILECTBA, €r0 CBOMCTBaX M MPHHAJICKHOCTH K
ONPEACICHHOMY KJIACCY COCUHEHUM;

— OOBSICHATH MPUPOAY U CIOCOOBI 00pa30BaHHUsI XUMHYECKOW CBSI3U: KOBAJIEHTHOH (IOJISIPHOM,
HETOJISIPHON), HOHHOM, METALTHYECKOM, BOJOPOJIHON C ILIEJIbIO OMpPEACNICHUs XUMUYECKOW aKTUBHOCTH
BEILIECTB;

— XapakTepu3oBaTh (U3NYECKUE CBOHCTBA HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKOM PELIETKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHMM XUMHUYECKHMX CBOMCTB MPOCTHIX BELLIECTB,
BOJOPOAHBIX COETMHEHUM, BBICIIUX OKCUAOB U TUAPOKCHU/IOB;

— NPUBOAMTH MPUMEPbl XHMUYECKUX pEAKLUUN, PpPaCKpPBhIBAIOLIUX XapaKTEpHbIE XUMHUYECKHE
CBOMCTBA HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB H3yUYEHHBIX KJIACCOB C IIENIbI0 MX UICHTH(PUKAIIUU U
00BsSICHEHUS 00JIaCTH IPUMEHEHUS;

— ONpeaensaTh MEXaHW3M peakUMH B 3aBUCUMOCTM OT YCJIOBUH MPOBEACHUS pEAKIUU U
IIPOrHO3UPOBATh BO3ZMOKHOCTh IMPOTEKAHMSI XUMUYECKUX PEAKIMI Ha OCHOBE THUIIAa XUMUYECKOU CBSI3U U
AKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBaTh 3aBUCUMOCTb PEAKIMOHHONM CIHOCOOHOCTH OPraHWYECKUX COEJAMHEHUH OT
XapakTepa B3aUMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIaX C LIEJbIO IPOTHO3UPOBAHUS IPOAYKTOB PEaKLIUU;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMMYECKON peakuMM U CMELIEHUS XUMUYECKOTO
paBHOBECHS] OT PAa3IUYHBIX (PAKTOPOB C IIENIBIO OMpPENETICHHUs] ONTHUMAIbHBIX YCIOBHI MPOTEKAHUS
XUMHUYECKUX IPOLECCOB;

— YCTaHaBJIMBAaTh TI'EHETHUYECKYIO CBS3b MEXIY KJIaCCaMU HEOPTaHUYECKUX W OPraHUYECKUX
BEUIECTB JUIi OOOCHOBaHUS NPUHLMUIIMAIBHOM BO3MOKHOCTH IIOJIyYE€HUSI HEOPraHUYECKUX U
OpPraHMYECKUX COEAVNHEHNH 3aJaHHOTO COCTAaBa U CTPOCHMUS;

— MoAOUpaTh PEareHThbl, YCIOBUS U ONpPEAEATh NPOAYKThI peaklnid, IO3BOJSIOIIMX Pealn30BaTh
na0opaTOpHbIE M MPOMBIIIEHHBIE CIIOCOOBI MOMY4YEHUS! BaXKHEHUIINX HEOPraHMYECKUX M OpraHMYeCKUX
BEILIECTB;

— ONpenNeNsATh XapakTep Cpelbl B pe3ynbTaTe THUAPOJIM3a HEOPraHMYECKHX W OPraHUYECKUX
BELIECTB U MPUBOJUTH IPUMEPHI THIPOJIN3a BELIECTB B MOBCEHEBHOMN KU3HU YEJIOBEKA, OMOJIOTMYECKUX
OOMEHHBIX Mpolleccax U MPOMBIIUIEHHOCTH;

— NPUBOAMTHL  TNPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuid B TPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBAaTh NMPAKTUYECKOE MCIOJIB30BAHNE HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB U MX
peakiuii B IPOMBIIIJICHHOCTH U OBITY;

— BBINIOJIHATh XUMHYECKHM SKCIIEPUMEHT M0 PACIO3HABAHUIO M TOJYYEHHIO HEOPraHUYECKUX U
OpPraHMYECKUX BEIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJaccaM COEIMHEHUH, B COOTBETCTBUU C
MpaBWIaMd W TpueMaMu Oe30MacHOil pabdoThl ¢ XUMHUYECKUMH BEIIeCTBAMU U JIabOpaTOPHBIM
000pynOBaHUEM;

— MPOBOJUTH PAacUeThl HA OCHOBE XUMHYECKHX (OpPMYNIT U YpaBHEHHM peakluid: HaxOXKICHHE
MOJIEKYJISIPHOM (POPMYJIBI OpraHUYECKOro BEIIECTBa M0 €ro IUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAILIIMX B €r0 COCTAaB WJIM IO MPOJYKTaM CTOPaHHUs; pacueTbl MacCOBOM 10y (Macchl) XUMHUYECKOTO
COEJIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIUH, €CIIU OHO
U3 BEIIECTB JaHO B M30bITKE (MMEeT MPUMECH); pacdyeTbl MaccOBOW MM OOBEMHOM J0JM BBIXOAA
MPOAYKTa PEAKIMU OT TEOPETHUYECKH BO3MOYKHOTO; PAacyeThl TEIIOBOro 3(ddekra peakiuu; pacyeTs
O0OBEMHBIX OTHOIICHUH Ta30B MPH XMMHYECKUX pEAKIMSIX; pacdyeTbl Macchl (00bema, KOJMYecTBa
BEIIECTBA) MPOIYKTA PEaKIMH, €CJIM OJTHO U3 BEILECTB JIaHO B BUJIE PACTBOPA C OIPEIeIeHHOW MacCOBO
JI0JIE PAaCTBOPEHHOTO BEILIECTBA;

— HCIOJb30BaTh METOJbl HAay4YHOTO IIO3HAHUA: AHAJINW3, CUHTE3, MOJACIMPOBAHNE XHMHUUYECKUX



MPOIIECCOB U SIBJICHUH MpPH pelICHHH Yy4eOHO-HCCIIECAOBATENbCKUX 3aJad 10 HM3y4YCHHIO CBOMCTB,
CTIIOCOOOB TMOJTYYSHHSI U PACTIO3HABAHUS OPTaHMYECKUX BEIICCTB;

— BIIQJIETh TNpaBWiIaMu 0e30macHOro oOpameHus ¢ €IKUMH, TOPIOYHMMHU U TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBON XHUMHUU;

— OCYIIECTBJIATh TOUCK XHMMHUYECKOH wHH(popManmuu 10 Ha3BaHUAM, HJIEHTH(]UKATOpaMm,
CTPYKTYpHBIM (hOpMYyJIaM BEIECTB;

— KPUTHYECKH OLICHUBATh M HHTEPIPETUPOBATH XMMUYECKYI0 MH(OPMAIMIO, COAEPIKAIIYIOCS B
COOOIICHUSAX CPEICTB MaccoBoil mH(popMamuu, pecypcax MHTepHeTa, HayYHO-TIOMYJISIPHBIX CTaThsIX C
TOYKH 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBIABICHUS OMIMOOYHBIX CYXJIEHHUH U (op-
MUPOBaHHS COOCTBCHHOMH MO3UIIHH;

— HaXOAMTh B3aUMOCBSI3H MEXJY CTPYKTYpOHl U (yHKUIMEW, MPUUYUHONW U CIEICTBUEM, TEOpUEH H
dakTamMu TIpU aHaJIM3€ MPOOJEMHBIX CHUTyallud W OOOCHOBAaHWW NPHUHUMAEMbBIX PEHICHUH Ha OCHOBE
XUMHUYCSCKHUX 3HAHMI;

— MPEICTABIATh IMYTH PEUICHUS TJIO00ATBHBIX MPOOJEM, CTOSNIMX TIEpell YEIOBEYCCTBOM, H
NEPCIEKTUBHBIX HANPABICHUH PpPa3BUTUS XUMHUYECKHUX TEXHOJOTHH, B TOM 4YHCIE TEXHOJIOTUH
COBPEMEHHBIX MaTEpPHajOB C PA3IUYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB CHIPHS,
nepepadOTKU U YTHIIU3AIUH IPOMBIIUIEHHBIX U OBITOBBIX OTXO/IOB.

BrInmyckHUK Ha yriTyOJICHHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYYHThHCS:

— opmynuposams yenb ucciedo8ans, 8b108U2AMb U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX GeujeCms HA OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8
Xumuueckue peakyuu, o xapakmepe u npoOyKmax paziuyHulxX XUMU4ecKux peaxyuil,;

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUEe IKCHePUMEHMbl C CoOM00eHUuem
npasun 6e30nacHol pabomel ¢ 8ewecmeamu U 1a60pamopHvim 000py008aHUEM;

— UHMeEPNPemMuUposams OaHHble O COCmase U CMPOeHUU Bewecms, NOJIYUeHHble ¢ NOMOWbIO
COBPEMEHHBIX DUBUKO-XUMUYECKUX MEMOO08;

— ONUCLIBAMb COCMOSIHUE DJIEKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX
npeocmasieHuil 0 CMpoeHUU amoma 01 00vACHEHUs Pe3yIbmamos CHeKMpAaIbHO20 AHANU3A BeUjeCME;

— XApaKmepuzo8ams poib A30MOCO0EPHCAUUX 2eMePOYUKTULECKUX COeOUHEHUN U HYKIeUHOBLIX
KUCTIOM KK BAANCHETUUX OUOIOSULECKU AKMUBHBIX 6EUieCME,

— NPOCHO3UPOBAMb BO3MONCHOCMb NPOMEKAHUSA OKUCIUMENbHO-80CCMAHOBUMENbHBIX DeaKyull,
JIeACAUUX 8 OCHOBE NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCOB.

OPIAHM3AIIMS TPOEKTHOM U YYEBHO-UCCJIEJJOBATEJIBCKOW JIEATEJBHOCTH
OBYYAIOIIMUXCH

B npenonaBanum XMMHUM OCHOBHAsl 3ajjauya Y4WUTENsl COCTOMT B TOM, YTOOBI 3aMHTEPECOBAThH yUallUXCs
MIPOLIECCOM IMO3HAHMS, HAYYUTh MX CTABUTh BOIPOCHI M MBITAThCS HAWTH HAa HUX OTBETHI, OOBACHATH
pe3ynbTaThl M JAenaTh BbIBOABL. [IpM BKIIIOUEHUH HCCIIEIOBATENbCKON JIEATENbHOCTH B TpoIlecce
o0y4eHus, Ipex/ie BCero, He0OX0MMO IPOAHATM3UPOBATh YCIOBUS €€ peaTu3alliu:

. JIAAJIOTMYECKOE B3aUMOJICVCTBUE YUEHHKA U M1€/1arora;
. KOMIIETEHTHOCTb I1€/1arora;

. CIIOCOOHOCTH yJalluxcs;

. rpaMOTHas OpraHu3anus y4eOHOro UCCIIe0BaHUS.

®opMbl OpraHu3aluy yueOHO-UCCIIEI0BATENbCKON JESTEIbHOCTH MOTYT OBITh KaK YpOYHBIMH, TaK U
BHEYPOUYHBIMH. YUeOHBIE HCCIEIOBaHMUA HA YPOKAaxX JENaloT MPOLECcC M3YUYEHUs] XMMHUU HUHTEPECHBIM,
yBJIEKaTeJIbHbIM, TaK KaK OHHU Jlal0T BO3MOJKHOCTb [JE€TSIM B pe3ylibTaTe HAOIIOACHMsS, aHalIW3a,
BBIJIBUKEHHUS TUIIOTE3bI U €€ MPOBEPKH, (HOPMYIHUPOBKU BBIBO/IA — TO3HAHKE HOBOTO.

CUCTEMA OLEHKHW NOCTMXXEHUA INTAHUPYEMBIX PE3VJIbTATOB

Kputepuu oniennBanust pa3iandHbiX GopM paboThl 00yUdaromuxcsi Ha ypoKe.

OCHOBHBIMU BUJAMU KOHTPOJIS 3HAHWM YUaIIMXCs SIBJISIOTCS yCTHasl MPOBEpPKA 3HAHUM: (POHTAIbHBIN
OTIpOC, MHAUBHUAYAJIbHBIN OMPOC, KOHTPOJIbHAsA padoTa.

dopMaMu NUCbMEHHOW MpPOBEPKH 3HAHMW SBISAIOTCS NpakTUdeckas paldoTa, KOHTPOJIbHbBIE
(camocToATENbHBIE) padOTHI, TECTOBAS IPOBEPKA 3HAHUM U MUCbMEHHBIE 3a4YETHI.

OneHka ycTHOro OTBETa.

OneHKa “5” cTaBUTCS €CIIHN:

. MIOJTHO PACKPBITO COAEpKAHNE MaTeprana B 00beMe IpOorpaMMbl U y4eOHUKA,;




. YETKO Y MPABWIBHO JaHbI OIIPEAEICHUS U PACKPBITO COACPKAHUE TTOHATUH;

. BEPHO, UCTIOIb30BaHbI HAYYHBIC TCPMHHEI;
b JJIA J0Ka3aTCJIIbCTBA UCITIOJIB30BAHBI paanqule yMeHI/ISI, BBIBOJIbI U3 Ha6JIIOIICHI/II7I U OIIBITOB,

. OTBET CaMOCTOSITEIIbHBIHN, HCITOJIb30BAHBI paHee MPUOOPETCHHBIC 3HAHUS.

Orenka “4” ctaBUTCS €CJIH:

. PacKpBITO OCHOBHOE COJICp)KaHUE MaTepHalia;

. B OCHOBHOM HpaBI/IHLHO JaHBbI OHpeIICHeHI/ISI HOHSITI/Iﬁ 1 UCITIOJIb30BAHLbI Hay‘-IHbIe TepMI/IHBI;

. OTBET CAMOCTOSITENbHBIN;

. onpez[eneHmI HOHSITPIIZ HCIIOJIHBIC, I[OHYH_IGHBI HC3HAYUTCIIBHBIC HapymeHI/ISI IIOCJICIOBATCIIBHOCTHU

W3JIOKEHUS, HEOOJBIINE HETOYHOCTH IPU HCIIOJIB30BAaHWM HAyYHBIX TEPMHUHOB HWJIM B BBIBOJAX M
00001IeHNAX U3 HAOIIOIEHNUI U OIILITOB.
OneHka “3” cTaBUTCS €CIIHU:

. YCBOCHO OCHOBHOE COJIepKaHHME Y4eOHOTrO Marepualia, HO M3JI0KEeHO (hparMeHTapHO, HE BCeraa
IOCJIEIOBATEILHO;

. OnpeJieTICHUs MMOHATUN HEJOCTATOYHO YETKHUE,

. HE MCIIOJb30BaHbl B KAUECTBE J0KA3aTEILCTBA BLIBOJALI M 0000IICHNS U3 HAOIIOAECHUI U OIBITOB
WJIH JTOTTYIICHBI OITMOKY MPU X U3JI0KESHUY;

. JOTIYIIEHbl OMMOKM M HETOYHOCTH B HWCIOJB30BAaHUU HAYYHOW TEPMHUHOJIOTUHU, OINpPEACTICHUH
MOHSTHH.

OneHka “2” cTaBUTCS €CJIH:

. OCHOBHOE COfIep>KaHre y4eOHOTro MaTtepuaia He pacKphITo;

. HE JaHbl OTBETHI HA BCIIOMOTaTEIbHbIE BOIIPOCHI YUUTEIIS;

. JIOITYIIICHBI TPYOBIC OMMOKH B OTIPEICIICHUH TIOHSATHH, IPU UCIIOIH30BAHUHM TSPMUHOJIOTHH.

OreHKa CaMOCTOSITENIbHBIX TUCBbMEHHBIX M KOHTPOJIBHBIX padoT.
OueHka “5” cTaBUTCS €CIIH:

. paboTa, BbIIIOJIHEHA 0e3 OIIMOOK M HEJIOUETOB MJIM MMEET He 00Jiee 0JTHOrO HeI0YeTa.
OueHka “4” cTaBUTCS €CIIH:
. paboTa, BBINOJIHEHA MOJHOCThIO, HO B HeEi: He Oosiee OMHOW HErpyO0oil ONMIMOKM W OIHOTO

HEZ0YeTa, WK He 00Jiee IBYX HEI0YETOB.

Ouenka “3” cTaBUTCS €CIIU:

YUEHHK MPABWIIBHO BBITIONHUI HE MEHEE TTOJIOBUHBI paOOTHI MITH IOTTYCTHII:

He Ooiee JBYX IpyObIX OIKOOK,

WK He 6osiee oAHOM Tpy0oil OIIMOKH U OJTHOTO HEJI0UYETa.

unu He 6osee oHOM Tpy0Ooit U 0THOM HerpyOOi OMMOKHU M OJTHOTO HEA0YETa,

WM He 6oJiee IBYX-TpeX HerpyObIX OIIMOOK,

WIA OTHOW HerpyOoi omMOKH U TpEX HEJOYETOB, MM MPH OTCYTCTBUM OIIMOOK, HO NMPHU HATUYUH
YeThIpeX-TISATH HEJ0UETOB.

Onenka “2” cTaBUTCS €CIu:

. YHCI0 OUIMOOK M HEJ0YETOB MPEBBIIAET HOPMY, IPU KOTOPO MOXKET OBITh MOCTaBJIEHA OLIEHKA
“3”, WK eclU MPaBUJIbHO BBIIOJIHEHO MEHEE MOJIOBUHBI Pa0OTHI.

VYuuTenp MMeeT MpaBO IMOCTaBUTh OLIEHKY BBILIE TOH, KoTopas mpexycmorpeHa “Hopmamu™, ecnu
YUYEHHKOM OPUTHHAJIbHO BBIIIOJIHEHA padoTa.

Onenka TecToB.

B xadecTBe HMKHEW TPAHUIIBI YCIIEITHOCTH BBITIOJTHEHUSI OCHOBHOTO TECTa, COOTBETCTBYIOIIETO OIEHKE
“3” (“3auer”), MOXHO HPUHATH ypoBeHb - 60% -74% mnpaBUIBHBIX OTBETOB U3 OOILIETO KOJUYECTBA
BOIIPOCOB.

Onenka “4” (“xopo1ro”) MokeT OBbITh TTocTaBNeHa 3a - 75% - 90% mpaBUIIBHBIX OTBETOB.

Onenka “5” (“OTAMYHO”) ydYamMics AOJKEH YCIENIHO BBIMOJIHUTH TecT, Oosiee 90% mpaBHIIBHBIX
OTBETOB.

Or1eHKa MPaKTHIECKUX padoT.

Ouenka “5” cTaBUTCS €CIU:

. yuyaluiicss BBIIOJHWI paboTy B TMOJMHOM O00bEME C  COONIOIGHHEM  HEOOXOAMMOM
MOCJIe/I0BATEIbHOCTH €€ MTPOBEACHNUS;
® y‘-IaHII/II\/IICﬂ CaMOCTOSTECJIBHO U palruoOHaAJIBHO BBITTIOJTHHUII BCEC 3aJaHus B YCI10BUAX,

o0ecreYnBaOIUX MOJYyYSHUE PE3yJIbTaTOB U BHIBOJIOB ¢ HAHOOJBIIEH TOYHOCTHIO;



. B TPEJICTABICHHOM OTYETE MPABUIBHO U aKKYPAaTHO YYAaIUICS BBITIOIHUI BCE 3aMTUCH, TAOIUIIBI,
PUCYHKH, YEPTEKH, TpadHUKH, BEIYUCICHUS U CJIETall BHIBOJIBI.
Orenka “4” cTaBUTCI €CIU:

. BBITIOJIHEHBI TPEOOBaHMSI K OIIEHKE “5”, HO:

. 3aJ1aHus BHITIOJTHSI B YCIIOBUSX, HE 00ECTICUNBAIONINX TOCTATOYHON TOYHOCTH U3MEPECHHUI;

. JomyiieHo 2-3 HelodeTa, Wi He 0ojiee OTHOH HerpyOoi ommOKH M OJJHOTO HEeJI0YeTa.

OneHka “3” cTaBUTCA €CIIH:

. paboTa BBINIOJTHEHA HE IOJIHOCTHIO, HO OOBEM BBIMOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET

MOJIYYUTh MPABUIIBHBIC PE3YIbTATHI U BBIBOJBI, MM €CJIA B XOJIE BBITIOJHEHUS PaOOTHI OBLIN JOIMYIICHBI
CJIeIYIOIINE OIHOKH:

. BBITOJIHEHHE PAa0OThI MPOBOJMIOCH B HEPAMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIO K MOJIYYCHHUIO
Pe3yabTaTOB € OOJIBIION NOTPELIHOCTHIO;
. B OT4YeTe ObUIM JOMYIICHBI B OOIICH CIOXKHOCTH He OoJiee OBYX OMIMOOK (B 3alUCSAX €AMHHIIL,

M3MEpEHUsIX, B BBIUMCICHMSX, rpadukax, Tabiuiax, cxemMax, aHalu3e MOTPeHIHOCTed U T. 1.), He
MPUHIUIHAIBHOTO ISl TAaHHOH paboThl XapakTepa, HO MOBJIHMSBILUX Ha PE3yJIbTAT BHITOJHEHHUS,

. paboTa BBINIOJIHEHA HE IMOJIHOCTHIO, OHAKO OOBEM BBIIOJIHEHHON YacTH TaKOB, YTO IMO3BOJISET
MOJyYUTh MPaBUJIbHBIC PE3YJIbTaThl M BBIBOJBI MO OCHOBHBIM, MPHHLUUIHAIBFHO BAXHBIM 3aJadyam
paboTHI.

Onenka “2” cTaBUTCS €CIU:

. paboTa BBIMIOJIHEHA HE MOJIHOCTHIO U 00BEM BBIMOIHEHHON YacTH pabOThl HE MO3BOJISET CAETATh
MIPABWJIBHBIX BBIBOJIOB;

. BBIUMCJICHHUSI, HA0I0IeHUs (MOJEIUPOBAHKE) IPOU3BOMINCH HEMPABUIIBHO;

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

OO0mmas kmaccuuKaIus ommooK.

[Ipu onenke 3HaHMN, YMEHUI U HABBIKOB OOYYAIOUIMXCS CIIEAYeT YYMTHIBATh BCE OLIMOKHU (TpyOble U
HErpyObIe) U HETOUETHI.

['pyObIMH cUUTAIOTCS OLIUOKU:

. HE3HAHUE OIPEIEIICHUS] OCHOBHBIX IOHATHM, 3aKOHOB, IPAaBWJI, OCHOBHBIX IIOJIO)KEHUM TEOPUH,
He3HaHHe (GopMyJ1, OOIIETIPUHITHIX CUMBOJIOB 0003HAYEHUH BETMYMH, €AUHUIL UX U3MEPEHUS;

. HE3HaHUE HAMMEHOBAHUM €UHULl U3MEPEHHUS;

. HEYMEHUE BBIICIUTH B OTBETE IVIABHOE;

. HEyMEHUE IPUMEHSATh 3HAHUS, AITOPUTMBI JJIs PELICHUS 3a/1a4;

. HEYMEHHE JIeNIaTh BBIBOIbI U 0000IIEHMS;

. HEYMEHHE YUTATh U CTPOUTH IPaPUKH;

. HEYMEHHE M0JIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOUYHUKAMH;

. IOTEPsI KOPHSI WJIM COXPAHEHNE ITOCTOPOHHETO KOPHS;

. oTOpacsiBaHue 0€3 0OOBSICHEHUH OTHOTO U3 HUX;

. paBHO3HAYHbIE UM OIINOKH;

. BBIYUCIIUTENbHbIE OLIMOKHU, €CJIM OHU HE SIBJISIFOTCS OMUCKOM;

. JIOTUYECKHE OMIMOKH.

K HerpyObIM ommbKkam cieyeT OTHECTH:

. HETOYHOCTh (OPMYIUPOBOK, OMPENECIICHUN, MOHITUM, TEOpUi, BbI3BAHHAs HEIMOJHOTOW OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEACIIEMOr0 IOHATUS WIM 3aMEHOM OJHOIO - JIBYX M3 OJTHUX IIPU3HAKOB
BTOPOCTETICHHBIMUY;

. HETOYHOCTb Ipaduka;

. HEpalMOHAJIBHBI METOJl PELICHHs 3a/Jadyd WIA HEJOCTATOYHO ITPOJYMAaHHBIM IUIaH OTBETa
(HapylIeHuE JIOTUKH, TOJIMEHA OTJENIBbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

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

. HEYMEHHE pelIaTh 3aJauu, BHIIOJIHATD 3aJJaHus B 00IIEM BHJIE.

Henoueramu siBasrores:

. HepalOHAIbHbIE IPUEMbl BEIYMCICHUH 1 peoOpa3oBaHMii;

. HeOpeKHOE BBINOIHEHHE 3aMKCel, UepTexkel, cxeM, rpaQuKoB.



TEMATHUYECKOE IINTAHUPOBAHUE

10 knace
Neo | HaumenoBanwue pazuenoB | KomnuectBo | M3 HUX (KOJMYECTBO YacOB) DIJIEKTPOHHBIE
/1 gacoB (Bcero)| Konrposbaeie | [IpakTnueckue (dpoBeIe)
paboTsI paboTsI o0pazoBaTelIbHbIE
pecypcsl
Paznen 1. [ToBropenue u 20 1 https://educont.ru/-

1 yriIyOJieHHE 3HaHUH KaTaJior HUPpOBOTo
00pa3oBaTeNLHOTO
KOHTCHTA.

2 [Pa3gen 2. OcHOBHBIC 16 https://educont.ru/-
TIOHSATHUS] OPTaHHYECKOU KaTaJior UppoBOro
XUMHUHA 00pa3oBaTeNLHOTO

KOHTCHTA.

3 |Paznen 3. YriaeBomopost 37 1 2 https://educont.ru/-
KaTaJior U(ppoBOro
00pa3oBaTeILHOTO
KOHTCHTA.

4 |Paznen 4. 24 1 4 https://educont.ru/-
Kucnopoaconepxkaiue KaTaJior UppoBOro
OpPTaHUYECKUE COCTUHCHUS 00pa3oBaTEIHLHOTO

KOHTECHTA.

5 |Pa3gen 5. Azor- u 11 https://educont.ru/-
cepocoieprKaIime KaTaJior UppoBOro
COCIMHEHUS 00pa3oBaTEIHLHOTO

KOHTCHTA.

6 |Paznmen 6. Buonornuecku 21 1 2 https://educont.ru/-

AKTUBHBIC BEIIECCTBA KaTajor MuppoBOro
00pa30BaTeNbLHOTO
KOHTEHTA.

7 |Pa3gen 7. 11 2 https://educont.ru/-
BricokoMoneKyIsipHbIe KaTajor MuppoBoOro
COETMHEHUS 00pa3oBaTeNHLHOTO

KOHTEHTA.
Hroro: 140 4 10
11 knace
Ne | HaumenoBanwue paznenoB | KomudectBo | M3 HUX (KOJIMYECTBO 4acoB) DJIEKTPOHHBIC
n/n qacoB (Bcero)| Kontpombuele | [IpakTuueckue (udpoBbIe)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcsl
1 4 https://educont.ru/-
1 |Pazgen 1. Hemetammst 42 KaTanor uu$posoro
00pa3oBaTeNHLHOTO
KOHTEHTA.

2 |Paznmen 2. OGmiue cBoicTBa 3 https://educont.ru/-

METaJIIOB KaTayior mugpoBoOro
00pa3oBaTeNHLHOTO

KOHTEHTA.
3 |Pazgen 3. Mertasisl 12 1 https://educont.ru/-

TJIaBHBIX TOATPYIIIL

Kartajor muQpoBOro
00pa3oBaTeIbLHOTO




KOHTCHTA.

4 |Pasznen 4. Merasbl 21 4 https://educont.ru/-

MOOOYHBIX TTOATPYIIIT KaTajor mu¢poBOro
00pa3oBaTeNHLHOTO
KOHTCHTA.

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

BEIIIECTBA KaTaJIoT II(PPOBOTO
00pa3oBaTeNHLHOTO
KOHTEHTA.

6 |Pasmen 6. Teopermueckoe 21 2 https://educont.ru/-
OIHCaHUE XHUMHAYECKHX KaTaJIoT I(PPOBOTO
peaxiuit 00pa3oBaTeNLHOTO

KOHTCHTA.

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

TEXHOJIOTHUS KaTaJIoT IIU(PPOBOTO
00pa3oBaTeNLHOTO
KOHTECHTA.

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

MOBCEIHEBHOW KU3HU KaTaJor HuQppoBOro
00pa3oBaTEeIHLHOIO
KOHTEHTA.

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

ciryx0e obmiecTa KaTaJIoT IH(PPOBOTO
00pa3oBaTEeIHLHOTO
KOHTEHTA.
10 |Pazgen  10. Xwumus B 5 https://educont.ru/-
COBPEMEHHOM HayKe KaTaJor uQppoBoro
00pa3oBaTEeIHLHOIO
KOHTEHTA.
Hroro: 136 12




[MPUHATO
PerrenneM METOIUUECKOTO

00bETUHEHNUS yUUTEIeH

OOIIIECTBEHHBIX M €CTECTBEHHBIX HAYK 3aMECTUTEINb TUPEKTOPa 0
PyxoBonurens MO

[Ipotokomn Nel

ot 26 aBrycra 2022 roma

B.B. Kamapaun

COT'JTACOBAHO

YBP

IIpukas Ne
ot 29 aBrycra 2022 roaa

N.B. ITapxomeHko

YTBEPXIAIO
HupekTop

E.1O. baneBuu
[Ipukas Ne

ot 30 aBrycra 2022rozaa

KAJIEHJAPHO-TEMATUYECKOE IUVTAHNPOBAHUE

K Da6oqeﬁ IIporpaMmMce Vq€6HOFO npcamMeTa

«Xumus», 10-11 knaccel. [IpoduiasHBII VYDOBEHB

Yuurens: Porateix Ctanucias Banentunosuy,

YUYUTCIIb XUMHHU

Tema ypoka

KonunuyectBo | KoppexkTtupoBka

Jlara
4acoB
= =)
10 kaace
1 05.09 ATOMBI, MOJICKYJIBI, BEIECTBA 1
2-3 | 05.09 Ctpoenune aToma 2
08.09
4 08.09 [Tepuoandeckuii 3akoH u [leproandaeckas 1
CUCTeMa XUMHUYecKuX sneMeHToB /1. 1.
MenneneeBa
5-6 |12.09 XumHuueckas CBA3b 2
12.09
7 15.09 ArperaTHbl€ COCTOSIHUS 1
8 15.09 PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX 1
peakuui
9 19.09 ["a30BbIe 3aKOHBI 1
10 19.09 Knaccudukanus XuMHUECKUX peakiui 1
11 22.09 OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE 1
peaxiuu
12 | 22.09 Baxxneimune Kiaccsl HEOPraHUUECKUX 1
BEICCTB
13 26.09 Peakuu noHHoro ooMeHa 1
14 | 26.09 PactBopbl 1
15 | 29.09 Pewenue 3a0au no meme «Pacmesopwi» 1
16 | 29.09 Kouongabie pacTBOpHI 1
17 03.10 I'uapomms coneit 1
18 03.10 KommnekcHble coefuHEHNS 1
19 06.10 O06o011aro1Iee TOBTOPSHHE IO TEMe 1
«OCHOBBI XUMHH»
20 | 06.10 KonTponbras padora Ne 1 o reme «OcHOBHI | 1
XUMHUWN
21 |10.10 [Ipenmer 1 3HaueHue opranuyeckoil xumun | 1
22 | 10.10 Pemenue 3aau Ha ycTaHoOBiIeHUE GopMyIt 1
YIII€BOAOPOIOB




23 | 13.10 [TpryrHBI MHOTOOOpa3Usl OPraHMYECKUX
COeIUHEHNN

24 13.10 DIIEKTPOHHOE CTPOEHUE U XUMHYECKHUE CBS3H
aToMa yriepoja

25- | 17.10 CTpyKTypHas TEOpHUs OPraHUYECKUX

26 17.10 COEIUHEHUN

27 20.10 CTpyKTypHas H30Mepus

28 |20.10 ITpocTpaHcTBEHHAs U30MEpPHUS

29 24.10 DneKTpoHHBIE 3P HEKTH B MOJICKYJIax
OPraHNYECKUX COCTMHEHUN

30 24.10 OCHOBHBIE KJIaCChl OPTaHUYECKHUX
coenuHeHUN. ['oMonornueckue psijabl

31 27.10 Homenkiiatypa opraHnueckux coeuHeHUN

32 27.10 Oco0eHHOCTH U KiTacCH(pUKAIIHS
OpraHNYEeCKUX Peaklui

33 07.11 OKHCITUTENIbHO-BOCCTAHOBUTEIILHBIE

07.11 peakuyy B OpraHu4eCKON XUMHH

34- |10.11 Pewenue 3a0au u evinonnenue ynpasicuenutl

35 no meme « OkucaumensHo-60ccma-
HOBUMeENbHblEe PeaKyuu 8 OP2AHUYecKol
XUMUUY

36 10.11 O06o0matroiee MOBTOPEHHE 110 TEME
«OCHOBHBIC TTOHSTHS OPTaHUICCKOM XUMUI)

37 14.11 Aunkanbl. CTpoeHue, HOMEHKJIATypa,
n3oMepus, GU3NIECKHUEe CBOMCTBA

38- | 1411 XUMHUYECKUE CBOWCTBA ATKAHOB

39 |17.11

40 |17.11 [Tonyuenue u npuMeHEHNE aJTKaHOB

41 21.11 Pewenue 3a0au u evinonnenue ynpasicnenutl
no meme « AnKanvly

42- | 21.11 [ukmoankaHsl

43 | 2411

44 | 2411 Ankensl. CTpoeHue, HOMEHKJIATypa,
n3oMepus, (GU3NYecKrue CBONCTBA

45 28.11 [TpakTuueckas pabota Ne 1. «M3rotoBienue
MOJIEJIEH MOJIEKYJI OPTraHUYECKHUX BEIIECTBY

46- | 28.11 XHUMHYECKUE CBOMCTBA aJIKEHOB

47 1 01.12

48 101.12 ITosrydueHne 1 NPUMEHEHHNE AJIKEHOB

49 |05.12 Pewenue 3a0au u gvinonnenue ynpasxicnenuii
no meme « AnkeHwvly

50 05.12 [TpakTudeckast pabota Ne 2. «[lonydyenue
ATHJICHA U H3yYCHHE €T0 CBOMCTBY»

51- | 08.12 AJKagueHsl

52 | 08.12

53 1212 ITonmmmepuszanus. Kayuyk. Pesuna

54 12.12 Ankunsl. CTpoeHuEe, HOMEHKJIATYpa,
nzomepust, (pU3nuecKrue CBOMCTBa

55- | 15.12 XUMHYECKUE CBOMCTBA aJIKUHOB

56 | 15.12

57 119.12 [Tonyuenue u npuMeHeHHe aJKUHOB

58 |19.12 Penrenue 3a1a4 v BBITOTHEHHUE YITPAKHEHUN
10 TeMaM «AJIKaHbD, «AJIKEHBD, KAJIKUHBI

59- | 2212 Apomaruyeckue yrieBoaoposl. CTpoeHue

60 22.12 OEH30JBbHOTO KOJIbIIa, HOMEHKJIATYPA,




uzomepus, (PU3nIecKrue CBOICTBa

61- | 26.12 XuMHUYECKHE CBOMCTBA OEH301a U €ro

62 |26.12 TOMOJIOTOB

63 |29.12 ITosryueHne M NpUMEHEHNE apEHOB

64 | 29.12 Pewenue 3a0au u evinonnenue ynpasicnenuti
no meme « Apenwvly

65- | 09.01 [TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB.

66 |09.01 [TepBruyHas nepepaboTKa yriIeBOAOPOIHOTO
CBIPbS

67 |12.01 ['my6okas nepepabotka HedTH. Kpekunr,
pudopMuHT

68- | 12.01 ['eneTrueckas CBSI3b MEXAY pa3IMuHBIMU

69 16.01 KJIaCCaMHU YTJIEBOJIOPOJIOB

70- |16.01 ["anoreHonpou3BOIHbIE YTIEBOAOPOIOB

71 119.01

72 19.01 O06o0maroiiee MOBTOPEHHE 110 TEME
«YTI€BOI0POABD)

73 23.01 KonTponbnas pabota Ne 2 o reme «YrieBo-
JIOPOJIBI»

74 | 23.01 Cnuptsl

75- |26.01 XUMHYECKHE CBOWCTBA CIUPTOB

76 |26.01

77 130.01 [Tpaktuyeckas padora Ne 3. «Ilomyyenne
OpomdTaHa

78 |30.01 MHOroaTOMHBIE CIIUPTHI

79- | 02.02 deHoubl

80 |02.02

81 |06.02 Pemrenue 3aa4 v BHIOTHEHNUE YIPAXKHEHUN
1o TeMe «CrupThl U PEHOIIBI»

82- |06.02 KapOoHunbpHbBIE COeTMHEHNS: HOMEHKJIIATYpa,

83 109.02 W30MEPHUS], PEAKIIUH IPUCOECTUHEHUS

84- |09.02 XVMHYECKHE CBOMCTBA U METOIbI MOJTYUEHUS

85 13.02 KapOOHUJIbHBIX COSAMHEHUN

86 | 13.02 [Tpaktudeckas padora Ne 4. «I[lomyuenne
arieToHa»

87 |16.02 Pewenue 3a0au u svinonnenue ynpasxcrnenui
no meme «Kapbonunvhvle coeOuneHusy

88- | 16.02 KapOoHOBBIE KUCITIOTHI

89 |20.02

90 20.02 [TpakTuaeckas pabota Ne 5. «Ilonydyenue
YKCYCHOU KHCIJIOTHI M H3YYE€HHUE €€ CBOHCTBY

91- | 27.02 @DyHKIMOHAIBHBIE IPOU3BOIHbBIE

92 |27.02 KapOOHOBBIX KHUCJIOT

93 |02.03 [Tpaktuyeckas padora Ne 6. «Cunte3
ATHJIAIIETATAY

94 | 02.03 Msoroo0pa3ue KapOOHOBBIX KHUCIIOT

95 | 06.03 Penrenue 3aa4 v BBITOTHEHHUE YITPAKHEHUN
1o Teme «KapOoHOBBIE KUCIIOTHI»

96 06.03 O0600IarMUN YPOK 10 TEME
«Kucnopoacozaep:xaiiye opraHndeckue
COCIMHEHUS)

97 09.03 KonTponbnas padota Ne 3 o reme
«Kucnopoacoaepxarniye opraHuIecKre
COEIMHEHUS

98 | 09.03 Humpocoeounenus




99- | 13.03 AMUHBI 2
100 | 13.03
101- | 16.03 ApomaTudecKkue aMUHbBI 2
102 | 16.03
103 | 27.03 Cepoopeanuueckue coeOuHeHUs. 1
104 | 27.03 ['eTeponukiinyeckue CoeIMHEHUS 1
105- | 30.03 [llecTruneHHBIC TETEPOLUKITBI 2
106 | 30.03
107 | 03.04 Pewenue 3a0au u evinonnenue ynpasxcuenuti | 1
no meme «A3om- u cepocooepascauyue
OpeaHUYecKue 8eujecmaay
108 | 03.04 O06o0maroriee TOBTOPeHHE M0 TeMe «A3oT- | 1
U CepOCOJIepKAIUe OPraHHYECKHE
BEIICCTBA
109 | 06.04 OO0m1as XxapaKTepUCTUKA YTIIEBOIOB 1
110- | 06.04 Ctpoenune MoHOCaxapua0B. JInHelHbIe U 2
111 | 10.04 LUKINYECKHE CTPYKTYPbI
112- | 10.04 XHUMHYECKHE CBOHCTBA MOHOCAXapUIOB 2
113 | 13.04
114 | 13.04 Jucaxapu bt 1
115 | 17.04 [Tonucaxapusl 1
116 | 17.04 [TpakTuueckas paborta Ne 7. «'uaponus 1
Kpaxmaa
117 | 20.04 Pemenue 3aaun BoIlloNIHEHUE yripakHeHud | 1
10 TeME «YTJIEBOJbI»
118 | 20.04 Kupsr n macia 1
119- | 24.04 AMUHOKHUCIOTBI 2
120 | 24.04
121 | 27.04 [Meotuasr 1
122- | 27.04 benku 2
123 | 04.05
124- | 04.05 CtpyKTypa HYKJIEMHOBBIX KHUCIIOT 2
125 | 08.05
126 | 08.05 buronorndeckast poyib HyKJIEMHOBBIX KUCIOT | 1
127 | 11.05 [TpakTuueckast paborta No 8. 1
«M neaTrduKanys OpraHmIecKuX BEIIECTB)
128 | 11.05 O06o0611aroriee TOBTOPSHHE IO TeMaM 1
«A3zoTcoaepxaiire 1 ONOIOTUYECKU
AKTHBHBIC OPTaHUICCKUE BEIIECTBAY
129 | 15.05 KonTponbnas padota Ne 4 o reme 1
«A30TcojiepKalme U OMOJIOTHIECKH aKTHB-
HBIC OPTaHNYECKHE BEIIECTBAY
130 | 15.05 [Tommmepsl 1
131- | 18.05 ITonmmMepHbIE MaTepUabl 4
134 | 18.05
22.05
22.05
135 | 25.05 [Tpaktnyeckas padora Ne 9. «Pacno3naBanue | 1
TUTACTMACC)
136 | 25.05 [TpakTaeckas padota Ne 10. 1
«Pacrno3HaBaHue BOJIOKOHY
137 | 29.05 3aKJIIOUNUTEIbHBINA YPOK 1
138- | 29.05 Pe3epBHOE Bpems — 3 u. 3
140 | 31.05

31.05




11 kiaace

1-2 | 05.09 Knaccugukarus mpocThix BELIECTB. 2
05.09 Bonopon
3 08.09 ["anorensr 1
4-5 108.09 Xiop 2
12.09

6 12.09 Kucnopoanbie coequHenus xiaopa 1

7 15.09 Xnoposogopoa. CosistHast KHCIIOTa 1

8 15.09 dTOp, OpOM, MOJT U UX COSTUHEHUS 1

9 19.09 [Tpaxtuueckas padora Ne 1. Pemenne skcne- | 1
PUMEHTAJIBHBIX 33124 10 TeMe «[ aJoreHb»

10 19.09 Pewenue 3a0ay u evinonnenue ynpascuenuti | 1
no meme «l anocenvly

11 22.09 XaJbKOT€HbI 1

12 22.09 O30H — aTOTPOIHAST MOAM(PUKAIUS 1
KHCJIOpO/a

13 | 26.09 [Tepokcu BOIOPOAA U €r0 IPOU3BOIHBIC 1

14 | 26.09 Cepa 1

15- | 29.09 Cepoogopoa. Cynbdumbt 2

16 | 29.09

17 03.10 CepHHUCTBIN Ta3 1

18- | 03.10 CepHblii aHTHJIPU]T U CEpHAsi KUCIO0Ta 2

19 | 06.10

20 | 06.10 [TpakTuaeckast padborta Ne 2. Pemenue skcme- | 1
PUMEHTAJILHBIX 33124 [0 TEME
«XaabKOTr€HbD)

21 10.10 Pemenue 3aay u BeIMOJHEHNE yIpaKHEHUH | 1
1o TeMaM «I"ajoreHs» u «XaabKOT€HbI

22 10.10 DeMEeHThI NOArPYNIbI a30Ta 1

23 |13.10 A3zor 1

24- | 13.10 AMMMaK U COJIM AMMOHUS 2

25 |17.10

26 | 17.10 [TpakTrueckas padota Ne 3. «Ilonydyenue 1
aMMUaKa U U3y4eHHUe ero CBOWCTBY»

27 20.10 Okcupl a30Ta 1

28- | 20.10 A30THas KUCIIOTa U €€ COJH 2

29 |24.10

30 |24.10 docdop 1

31 |27.10 ®docopublil anruapua u GochopHbie 1
KHCIIOTHI

32 27.10 Pewenue 3a0au u evinonnenue ynpasxcuenuti | 1
no meme « dnemeHmvl NOO2PYNNbl A30Mmay

33 07.11 [TpakTuueckast pabota Ne 4. Pemenue skcme- | 1
PUMEHTAIBHBIX 33724 MO TeMe «DJIEMEHTBI
TIOJITPYTIITBI A30Ta)

34 07.11 Yraepon 1

35- | 10.11 CoenuHenus yriepoja 2

36 |10.11

37 1411 Kpemuuit 1

38 | 1411 CoerHeHNs KpeMHUs 1

39 17.11 Pewenue 3a0au u svinonnenue ynpasxicrnenuii | 1
no meme «nemeHmvl NOOCPYNNbvl Yeiepooay

40 |17.11 bop 1

41 21.11 O06o01m1aro1iee TOBTOPEHHE IO TEMe 1

«HemeTtamie»




42 12111 Kontponsnas padora Ne 1 o teme 1
«Hewmerauib»

43- | 24.11 CBOICTBA M METOJIBI TIOJYYCHHS METAJLIOB 2

44 12411

45 28.11 CrnaBsl 1

46 | 28.11 OO0mrast XxapaKTepUCTHKA IIETIOYHBIX 1
METAJUIOB

47 101.12 Hatpuii u xanuii 1

48 01.12 CoeMHeHUs HATPHUS U KaJus 1

49 105.12 OO0mast XxapakTepUCTHKA 3JIEMEHTOB IJIaBHOW | 1
noarpynisl I rpynmst

50 | 05.12 Marnuii u ero CoeIMHCHUS 1

ol 08.12 Kanbumit u ero coenqunenus 1

52 08.12 JKecTkocTh BOJIBI M CLIOCOOBI €€ ycTpaHeHus | 1

53 12.12 AIOMUHUN — XUMUYECKUN SJIEMEHT U 1
POCTOE BEUIECTBO

54 12.12 CoenrHeHus aTfOMUHUS 1

55 15.12 Onoeso u ceuney 1

56 | 15.12 Pemrenue 3a1a4 v BeIOTHEHHUE yIpaKHeHUHA | 1
1o TeMe «MeTalIbl TJIaBHBIX TOJATPYIII

57 19.12 [TpakTuueckast pabota Ne 5. Pemenue skcme- | 1
PUMEHTAIILHBIX 33]1a4 110 TeMe «MeTauTbl
TJIABHBIX MTOJTPYIII

58 | 19.12 OO0mast XxapaKTepUCTHKA ITEPEXOTHBIX 1
METAJUIOB

59 | 2212 Xpom 1

60- | 22.12 CoenuHeHus XxpoMa. 3aBUCUMOCTb KUCJIOT- 2

61 26.12 HO-OCHOBHBIX M OKHCIIUTEITLHO-BOCCTAHOBH-
TEJIbHBIX CBOMCTB OT CTETICHU OKHCJICHHUS
MeTasia

62 26.12 Maprasen 1

63 | 29.12 JKene3o kak XMMHUYECKUN DJIEMEHT 1

64 | 29.12 2’Kene3o — npocroe BenecTBo 1

65 09.01 CoenuHeHus xene3a 1

66 | 09.01 Menb 1

67- | 12.01 [Tpaktuyeckas padora Ne 6. «ITomyuenue 2

68 12.01 MeIHOTO Kynopoca. [lomydenue xene3Horo
Kynopoca

69 |16.01 Cepebpo 1

70 |16.01 30710TO 1

71 19.01 [unx 1

72 119.01 Pmymo 1

73- |23.01 Permienue 3a1a4 1 BBIMOTHEHUE YIIPAKHEHUNA | 2

74 | 23.01 1o Teme «MeTasubl TOOOYHBIX MTOATPYII)

75 |26.01 [TpakTuyeckas padora Ne 7. Pemenue sxcne- | 1
PUMEHTAIIBHBIX 33J1a4 10 TeMe «MeTalTbl
MOOOYHBIX MOATPYII

76 26.01 [TpaxTuueckas padota Ne 8. «llomyuenue 1
cosit Mopay

77 30.01 O06o011aro1Iee TOBTOPSHHE 10 TEMe 1
«Meramib

78 |30.01 Kontponbnas padora Ne 2 o Teme 1
«Meramib

79- |02.02 Snpo aroma. SlnepHbIe peakiuu 2

80 |02.02




81 | 06.02 DnemenmapHvle NOHAMUSA KEAHMOBOU 1
MEXAHUKU

82- | 06.02 DIIeKTPOHHBIE KOH(GUTYpPAITUA aTOMOB 2

83 ]09.02

84- |09.02 KoBasieHTHast CBSI3b M CTPOCHHUE MOJIEKYIT 2

85 |13.02

86- | 13.02 Nonnas cBsi3b. CTpoeHUE HOHHBIX 2

87 |16.02 KpUCTAJIJIOB

88- | 16.02 Mertammueckas cBsi3b. Kpucramiueckue 2

89 |20.02 PELIETKH METAJIJIOB

90- | 20.02 MexMOJIeKyIIIpHbIE B3aUMOICHCTBHS 2

91 | 27.02

92 27.02 O06o0matoiee MOBTOPEHHE 110 TEME 1
«CTpoeHHE BEIIEeCTBa

93 02.03 TernnoBbie 3G PEKTH XUMHYESCKUX PEaKIHi 1

94 |02.03 3axoH ['ecca 1

95 | 06.03 OnTponwus. Bropoii 3akoH TepMOAUHAMUKI 1

96 06.03 Oueprus ['u66ca u kpuTepuu camo- 1
MIPOU3BOJIBLHOCTH XUMHUYECKUX PEaKIIUn

97 09.03 Pewmenue 3amay 1o reme «XuMudeckas 1
TEPMOTUHAMHKA)

98- | 09.03 CKOpOCTh XUMUYECKOHN peakuuu. 3aKOH 2

99 |13.03 JEHCTBYIOIINUX Mace

100 | 13.03 3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT 1
TEMIIEPATYPHI

101 | 16.03 Karanus. KatanmuzaTopsl 1

102- | 16.03 Xumudeckoe paBHoBecHe. KoHcTanTa 2

103 | 27.03 pPaBHOBECHSI

104 | 27.03 [Tpunnun Jle [latenne 1

105- | 30.03 [TpakTiaeckast padbota Ne 9. «CkopocTh 2

106 | 30.03 XUMHUYECKUX peakuil. XuMHUYECKOe
pPaBHOBECHE»

107 | 03.04 HNonnoe npousseaenune Boasl. Bogopoanslit 1
1oKa3aresb

108- | 03.04 XHMMHYECKOE PaBHOBECHE B pacTBOpax 2

109 | 06.04

110- | 06.04 XUMHUUECKUE UCTOYHUKH TOKA. DIEKTPoIn3 | 2

111 | 10.04

112 | 10.04 O06o0matotiee MOBTOPEHHE 110 TEME 1
«TeopeTndeckue OCHOBBI XMMHI)

113 | 13.04 KonTponbnas padorta Ne 3 o reme 1
«TeopeTnyeckue OCHOBBI XUMHI

114 | 13.04 HayuHble MpUHIUIIBI OpraHU3auu 1
XMMHUYECKOTO IPOU3BOJICTBA

115 | 17.04 [Tpon3BOCTBO CEPHON KHUCIOTHI 1

116 | 17.04 IIpon3BoaCTBO amMMuaKa 1

117 | 20.04 [Tpon3BoACTBO UyTyHa 1

118 | 20.04 IIpou3BoaCcTBO cTanu 1

119- | 24.04 ITpOMBIILITIEHHBIN OPraHUYECKUN CUHTES 2

120 | 24.04

121 | 27.04 XHMMHYECKOE 3arpsi3HEHNE OKPY KaroIEen 1
cpenpl. «3eneHas» XUMHUs

122 | 27.04 XuMud UL 1

123 | 04.05 JlekapCTBEHHBIE CPEJICTBA 1

124 | 04.05 Kocmernueckue u napdromepHsie cpeacrtea | 1




125 | 08.05 breiToBast XUMUs

126 | 08.05 Tluemenmol u kpacku

127 | 11.05 [Tpaxtuueckas padota Ne 10. «Kpawenue
MKaHeuy

128 | 11.05 XUMHS B CTPOUTEITLCTBE

129- | 15.05 XuMHS B CEIILCKOM XO3SIHCTBE

130 | 15.05

131 | 18.05 Heoprannueckue maTepuanbl

132 | 18.05 Ocobennocmu co8peMerHHOU HayKu

133 | 22.05 MeTo100THs HAYYHOTO HCCIICIOBAHUS

134 | 22.05 VIcTOuHHMKHM XMMHUYEeCKON HH(OpMaIiu

135 | 25.05 O6o06matoiee moBTOpeHue 3a Kype 11
KJjacca

136 | 25.05 Kontposnbnast pabora Ne 4. «ATorosas

KOHTpOJIbHAs paboTay
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