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IHosicuuTeabLHAA 3aIHCKA

Pabouas nporpamma mo ydebHomy npeamery «Matemarukay Ha 2023-2024 yuebnblit o it ooydarommxcst 11M kiracca MBOY «MuoromnpoguiibHBIH
muneit Nell um. B. I'. Mengenbcona» pa3paboTrana B COOTBETCTBUU C HOPMATUBHBIMH JOKYMEHTaAMHU:

1.

2.
3.
4

o

®denepanbHOBIN 3aK0H OT 29.12.2012 No273-03 «O6 obpazoBanuu B Poccuiickoit Denepanmmy
®enepanbHblil 3aK0H OT 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparum»;

®enepanbHOBIN 3ak0H 0T 31.07.2020 Ne304-D3 «O BHecennn naMmenenuii B @3 «O06 obpazoBanuu B PDy no Borpocam BOCITUTAHUS

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAApT CpeHero o0miero o0pa3oBaHus, yTB. IPUKa30M MUHUCTEPCTBa 00pa30BaHUS U HAYKU
Poccun ot 17.05.2012 Ne 413;
®enepanbHas O6paszoBarenbHas [Iporpamma cpeanero obuiero ooOpazoBanusi, yTB. npukazoM MuHo6pHayku Poccun ot 18.05.2023 Ne371

CII 2.4.3648-20 «CanuTapHO-31THAEMUOIOTHIECKHE TPEOOBAHHS K OPTaHU3AIUSAM BOCIIUTAHUS U O0yUYEHHS, OTJBIXA U 03/IOPOBIICHHS JETEH U
MOJIOJIEKU», YTBEPAKACHHBIX TOCTAHOBJIEHUEM IVIABHOTO cCaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urueHn4ecKkre HOPMATUBEI B TPEOOBaHUS K 00eCIIeUeHNUI0 0€301acCHOCTH U (MJIH ) OE3BPEIHOCTH JIJIS YeTIOBEKa
(bakTOpOB Cpebl OOMTAaHUSN», YTBEPKACHHBIX TTOCTAHOBJIEHUEM IJIABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne 2

VYuebnuk Xumus. 10 kmace. [IpodunbHblil ypoBens: yuebd. ans obmeobOpaszosar. yupexxaenuii / B.B. Epémun, H.E. Ky3smenxo, B.B. JIynun, A.A.
Hpoznos, B.W. Tepenun. — 5 —e uza., M.: lpoda, 2019. — 446 c.
Xumus. 11 xnace. YriybOnennsiii yposenb: yueObnuk / B.B. Epémun, H.E. Ky3pmenko, B.W. Tepenun, A.A. Ipo3nos, B.B. JIlynun. — 2-e u3xn.,

crepeotwr. - M.: [lpoda, 2019. — 478 C.


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

Vuyeonuk Xumusa. 10 kmacc. IlpodwibHblli ypoBeHB: yueb. st 001eoOpa3oBart.
yupexaenuii / B.B. Epémun, H.E. Ky3pmenko, B.B. Jlynun, A.A. lpo3nos, B.. Tepenun. — 5
—e u3a., M.: Jlpoda, 2019. — 446 c.

Xumus. 11 kmace. YrinyOnennsiid ypoBenb: yueOnuk / B.B. Epémun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. Jlpo3nos, B.B. JIynun. — 2-e uzn., crepeorurtt. - M.: JIpoda, 2019. — 478 c.

JUis ydeHuKa:

VYuyebnuk Xumusa. 10 kmacc. IlpodunbHbli ypoBeHb: yueb. s oOmieoOpa3oBar.
yupexaenuii / B.B. Epémun, H.E. Ky3pmenko, B.B. Jlynun, A.A. lpo3nos, B.. Tepenun. — 5
—e u3a., M.: Jlpoda, 2019. — 446 c.

Xumus. 11 knace. YrmyOnennsnii ypoBenb: yuyeOnuk / B.B. Epémun, H.E. Ky3pmenxo,
B.U. Tepenun, A.A. JIpo3nos, B.B. JIynun. — 2-e u3na., crepeorur. - M.: JIpoda, 2019. — 478 c.

Ha m3yuenue ydyebHoro npenmera Xumusi B 11 kimacce yd4eOHBIM IIJIaHOM OTBOJUTCS 5
4acoB B HefeNo, 165 yacoB B ro (33) yueOHbIe HElemn).

PabGouas mporpamma paccuMtaHa Ha HU3y4deHHe ydeOHoro mnpeamera (Kypca) Ha
poUILHOM YpPOBHE.

[lpu peanuzammu paboyeil mporpamMmMbl Ha YpOKax  HMCHOJB3YIOTCS AIIEKTPOHHBIC
cpenctBa oOyueHusi: SHnekc ydeOHUK, Poccuiickasi »JIeKTpOHHAs IIKOJA, AJIEKTPOHHbBIE
(udposeie) obOpaszoBarenbHbie pecypebl S Kitace, ®denepanbhblii mopran « Poccuiickoe
3JIEKTPOHHOE 00pa3oBaHme» WWW.edu.ru

DJNEeKTPOHHBIE CpelICcTBa OOY4YeHHsS Ha YpOKaxX HCIONB3YIOTCA C COOJIOACHUEM
ycraHoBieHHbIX CII 2.4.3648-20 tpeGoBanuii.

Conep:kanue y4eOHOTo npeaMera « XuMHs» HA YIJIy0JIeHHOM YPOBHE CPeIHEro
001ero oopazoBaHus

2.1. TeopeTu4yecKkue OCHOBbI XUMHHU
2.1.1. CTpoenue BelecTBa

ATOMHO-MOJIEKYJISIpHOe YueHHMe. BeiiectBa MOJEKyJISIp-HOTO U HEMOJEKYJISPHOIO
cTpoeHusi. KauecTBeHHBII M KONWYe-CTBEHHBIN cOCTaB BellecTBa. MosipHass 1 OTHOCUTENbHAs
MoJie-KyJIsipHasi Macchl BemiecTBa. MosbHas 10151 U MaccoBas J10J1s 3JIEMEHTA B BEIIECTBE.

Crpoenne aroma. Hyxmuawl. M3ortomnbl. /[Jegexm maccer. Tumbsl paanoakTHUBHOTO
pacniaga. TepmosinepHblil cuHTE3. OmKpbimue HOGbIX XUMUYECKUX dlleMeHmos. SnepHbie
peakuuu. Tunwt A0ephvix peaxyuii: oenenue u cunmes. Ckopocmv peaxyuu paouoaKmueHo20
pacnaoa. IlpuMeHeHue pauoOHYKIMIOB B MenuiuHe. MeToa MedeHbIX aToMoB. [lpumenenue
PAaouoax- MueHuIX HyKIUOO8 8 2e0XPOHONIO2UU.

CoBpemeHHass Mojenb cTpoeHuss artoma. KopmycKynsipHO-BOJHOBBIE CBOMCTBA
ANEKTpoHa. [Ipedcmasnenue o keanmogoiu mexanuke. Coomuowenue Oe bpouna. I[Ipunyun
nHeonpedenennocmu I etizenbepea. [lonamue o gonnosotl (hynkyuu. KBanto-ppie unciaa. AToMHas
opbutanb. PacmpeneneHue 53J€KTPOHOB IO HHEPreTHUECKUM YPOBHSM B COOTBETCTBHH C
MPUHILIMIIOM HaW-MEHbIIeH SHepruu, npaBwioM XyHaa U npuHuunoMm I[laymu. OcoGeHHocTH
CTPOEHHS YHEPTETHYECKUX YPOBHEH aTOMOB 0-3J1e-MEHTOB. DIIEKTPOHHAS KOHPHUTYpalus aToMa.
Kraccudukaiust XUMUYIeCKUX JIEMEHTOB (S-, p-, d-, f-31eMenThI). DIeKTpOHHBIE KOHPUTYpALIUH
MOJIOKHUTETBHBIX U OTPULATENBHBIX HOHOB. OC-HOBHOE M BO30YX/IEHHBIE COCTOSIHHS aTOMOB.
BaneHTHBIE 3JIEKTPOHBI.

Ilepuoanueckuii 3akoH. @OpMYyIUPOBKA 3aKOHA B CBETE CO-BPEMEHHBIX IPEACTABICHUN
0 CTPOEHHHU aToMa. MHUpOBO33peH-ueCcKOe U HaydyHoe 3HaueHue Ilepuoanueckoro 3akona JI. U.
Men-neneeBa. Paguyc aroma. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB IPOCTBIX BEIIECTB,
BOJOPOJHBIX COEMHEHMMN, BBICIIUX OKCHJIOB
U TUIPOKCUJOB B IEPUOJIAX U IPyNIax. DIeKTPOOTPUIATENb-HOCTb.



Xumuyeckasi ¢Bsi3b. JJIEKTPOHHAs NMPHUPOAA XUMUYECKOW CBsA3M. Buasl Xxummdeckon
cBsa3u. KoBasileHTHast CBSI3b M €€ Xa-paKTEPUCTUKHU (PHEPTrusl CBSI3W, JUIMHA CBS3HM, BAJICHTHBIN
YToJ1, KpaTHOCTh CBSI3U, MOJSPHOCTD, MOJISIPU3YeMOCTh). KoBasieHT-Hast HenoJisipHas U MOJIsipHast
cBs13b. OOMEHHBIN U JIOHOPHO-AK-LIETITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM MOJISIPHON
cBs3u. ['eometpus MoNeKymbl. /[unonbhsili MOMEHmM C853U, OU- NOJbHbLIL MOMEHM MOJIEK)bl.
WNonnas cBsi3b. Omuuuue medncoy UOHHOU U KOBAIEHMHOU C6513bi0. MeTalmudeckas CBsi3b. Boso-
poAHas CBSI3b U €€ BIMSAHUE HA CBOMCTBA BEUIECTBA. MEXKMOJIE-KYISIPHBIE B3aUMOJIECHCTBUS.
Ilonsamue o cynpamonexyiapHou Xumuu.

ArperaTHbie  COCTOSIHMS  BelecTBa. ['a3pl. ['a3oBble 3aKOHBL.  YpaBHEHHUE
Knaiinepona—MeneneeBa. 3akoH ABoraapo. 3a-KOH 00bEMHBIX OTHOIIEHUU. OTHOCUTEIbHAS
IUIOTHOCTB Ta30B. CpeHss MOJISIpHAs Macca CMECH.

CtpoeHue TBepAbIX TeN: KpPUCTAIMYECKHE U aMopdHbIe Be-IIeCTBA. THIbI
KPUCTAJUTMYECKUX PEILIETOK: aTOMHasl, MOJEKY-JIsipHas, MOHHas, MeTauinueckas. llonstue o0
JJIeMEHTapHOU suelike. Pacuem uucia UOHO8, COOepI’CAWUXC 8 dNeMeHmap- Hou syeliKe.
Honnvie paouycel. Onpedenerue memaniuiecko2o paouyca. 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BEIIECTBA OT THIA KPUCTAIUIMYECKOH pemerku. [IpudmHBI MHOTOOOpa3susi BEIIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOSHUHU TBEPBIX, )KUIKUX U ra3000pa3HbIX BEIIECTB.

Jemoncrpanuu. 1. O6pa3ibl BEMIEeCTB MOJIEKYISIPHOTO U HEMOJEKYJIIPHOTO CTPOCHHUS.
2. Bosronka nona. 3. Mozaenu monekyi. 4. Kpucraminueckue peneTku.

2.1.2. OcHOBHBbIE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIi

Kaaccudpukanmsa XuMHYeCKHMX peaKIMid 10 pa3IMyHbIM [pPU3HAKaM CpPaBHEHUS.
['omorenHele M rereporeHHsle peakuuu. Kinaccugukamus 1o 3HaKy TeIuioBoro sQdexra.
OOpatumble U HeoOpaTuMmble peakuuu. Karanuruueckue M HEKATaIMTUYECKUE PEaKLUU.
Peakiuu ¢ u3meHeHrneM 1 6€3 U3MEHEHUS CTENICHU OKUCICHUS 2JIEMEHTOB B COSIMHEHMSIX.

JHepreTuka XuMHU4YecKHX peakuuii. TermnoBoil 3(PQeKT XUMUUECKOH peaKiuu.
OHJIOTEpPMUYECKHE M DK30TEPMHYECKHE peakuMH. Tepmoxumudeckue ypaBHeHusa. Temora
oOpa3zoBaHHsl BeliecTBa. 3akoH l'ecca W CIeACTBUS W3 HEro. DHeprusi CBsi3u. [lowamue o
eHympennel sHepeuu W >HTanbnuu. [loHsartue o6 »H-Tponuu. Bropoii 3akoH TepMOIMHAMMKH.
®opmyna bonbiMana. OHepruss ['mb0ca M KpUTEpUM CaMONPOM3BOJIBHOCTH XUMUYE-CKOU
peaxkuuu.

OoOpaTumblie peakuum. XuMmudeckoe paBHoBecue. Koncran-ta paBHoBecus. [IpuHummn
Jle IllaTtenve. PaBHOBECHBIE COCTOSI-HUSA: YCTOWYMBOE, HEYCTOHUNBOE, Oe3paznuyHoe. CMenieHne
XU-MHUYECKOTO PABHOBECHS MO JEHCTBUEM PA3IMYHBIX (DAaKTOPOB: KOHIICHTPAIIMH PEarcHTOB
WM TPOAYKTOB pEAKLMH, JaBJICHUs, TeMIeparypbl. Poib cMelleHus paBHOBECHS B
TEXHOJIOTMYECKHUX IPOIleCcCax.

CxopocTh XMMHYeCKHX peaKlmil, €e 3aBUCUMOCTb OT pa3-JTUYHbIX (DAaKTOPOB: MPUPOIBI
pearupymroumx BEIIECTB, KOHLEH-TPALUU PEarupyoLInX BEIECTB, TEMIIEpATyphl, HAIUUYUS KaTa-
Jau3aTopa, IUJIOAAM MOBEPXHOCTM pEearupyroliux BellecTB. Pe-akiuu TroMOreHHblE W
TETEPOreHHbIE. JremenmapHvle peaxyuu. Mexanuzm peaxyuu. AKmMueuUpoBanHvll KOMNIEKC
(nepexoo- noe cocmosinue). 3akoH neicTByOMMX Macc. Kowcmanma cko- pocmu peakyuu, ee
pazmeprocmv. CKopocmy peakyuu paouoak- mueHo2o pacnada. Ilepuoo nonypacnaoda. IlpaBuno
Banat-T'od-da. [lonstue o0 sHeprum akTHBAIMU U OO0 JHEPTETHUYECKOM MPOQHUIIC PEaKIUU.
Ypasnenue Appenuyca. Karanuzatopel U KaTanu3. IHepeusi akmueayuu Kamaiusupyemou u
HeKamanu- supyemou peaxyuy. AKTUBHOCTb U CEJIEKTUBHOCTh KaTanuzato-pa. [ omoceHnmuwili u
eemepozeHnbill kamanus. I omozennviti kamanuz 6 2azo6ou ¢haze. Kamanumuueckoe oxucieHue
VeapHo2o 2a3a 6 KOHBepmepax BulXJIONHuIX 24308 6 asmomoobunsx. Ponb KaTtaau3aTopoB B
IPUPOJIE U MPOMBIIIIIEHHOM IPON3BOIcTBE. DepMEHTHI Kak OMOIOTHUECKUE KaTaau3aTophl.

JemMoncTpanum. 1. DK30TepMHUECKHE U SHAOTEPMUUYECKUE XM-MUUYECKUE PEaKIHH. 2.
TenuioBbIe SABJIEHUS MTPH PACTBOPEHUHU CEPHOM KUCIOTHI U AMMHUAYHOU CETUTPHI. 3. 3aBUCHMOCTb
CKO-pOCTH peaklMU OT MPUPOJIbI BEUIECTB Ha IPUMEPE B3aUMOJCH-CTBUS PACTBOPOB Pa3IMUHBIX



KHCJIOT OJIMHAKOBOM KOHIIGHTPA-LIUHU C OJIMHAKOBBIMU KyCOUYKaMH (TpaHysiaMH) IIMHKA U OJlMHA-
KOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, [IMHKA, Keje3a)

C pacTBOpOM COJIAHOM KuCIOThl. 4. B3aumopneilcTBUe pacTBO-pOB CEPHOM KHCIOTHI C
pacTBopaMH THOCYJb(haTa HATPUS Pa3-JIMYHON KOHIIEHTPALMH U TeMIepaTyphl. 5. 3aBUCHMOCTb
nonoxeHns paHoBecus B cucreme 2NO2 “ N2O4 0T TemmepaTypsl.

JlabopaTopusblie onbIThl. 1. KaTanutuueckoe pasinoxeHue ne-pokcua BoJopoa.

2.1.3. PacTBOpBI

Cnoco0bl BbIpaeHHsl KOJHYECTBEHHOI0 COCTaBa pac-TBOpPAa: MaccoBas J0JIs
pacTBOPEHHOr0  BelllecTBa  (IPOLEHT-HAsl  KOHLEHTpALUs), MOAAPHAS — KOHYEHMPAYUsL.
Tumposanue. PacTBopeHue kak pU3NKO-XUMUYeCKull nporecc. Kpucmainno- cuopamol.

Jucnepcubie cucrembl. Komnounanele pactBopbl. McTuHHBIE pacTBOphI. JucnepcHas
¢daza u nucniepcuonHas cpena. CycrneH-3un U SMyJIbcHH. 30iu U renu. OnanecreHus. Ihdexr
Tunpa-na. Koarymauus. Cegumentanusa. CuHepesuc.

Peaknuu B pacTBopax 3/1eKTponToB. KauecTBeHHBIC peak-Iuu Ha UOHBI B PACTBOPE.
KucinoTHO-0CHOBHBIC B3aUMOACHCTBUS
B pactBopax. AmM¢orepHocTh. MoHHOE mpou3sBeneHne Bojbl. Bo-mopoassiii mokazarens (PH)
pactBopa. CuibHBIE W clla0ble 3JeK-TponuThl. Pacuer pH pacTBOpOB CHIIBHBIX KHCIOT H
niesioyeit. KoHcTaHnThl nucconuanuu ciaadbix AIEKTpOIUToB. C6s43b KOH- Cmanmsl U CHeneHu
ouccoyuayuu. 3axon paszsedenusi Ocmeanvoa. Peakuum nonHoro ooMena. [1ogHbIe ¥ COKpalleH-
Hble MOHHBIC ypaBHeHUs. ['maponu3 conei. ['maponu3 mo Katuo-Hy, MO aHUOHY, MO KATHOHY U
1o aHuoHy. Peakuius cpeapl pac-TBOPOB COJei: KUCIIOTHAsI, IIeJIoYHas U HelTpanbHas. [lomHbiit
HeoOpaTtuMblil Tunponus. [lonyuenue peaxyueii 2udpoausa oc- HOBHuIX coneli. llowamue o
npomoaumudeckot meopuu bpencmeoa—/loypu. [lonamue o meopuu Kuciom u OCHOBAHUL
Jlviouca. 3HavyeHHWe THIPOIM3a B OWMOJIOTMYECKUX OOMEHHBIX Tporieccax. lIpuMeHeHue
TUAPONIN3a B MPOMBIIUIEHHOCTH. PasHosecue medcoy HACbIeHHbIM PACmEOpOM U OCAOKOM.
IIpoussedenue pacmeopumocmu.

Jemonctpanum. 1. OnpeneneHre KUCIOTHOCTU CPEbl MPU MO-MOUIM MHIWKATOPOB. 2.
Oddext Tunnans. 3. O6pazoBaHHe KOM-TUIEKCHBIX COCTMHEHHH MEPEXOHBIX METAIIJIOB.

JlabopaTopubie onbIThl. 1. Peaknuu noHHOro obmena. 2. CBOW-CTBa KOJUIOMIHBIX
pactBopoB. 3. I'uaponus coneil. 4. [lonyde-Hre u CBOWCTBA KOMIUIEKCHBIX COSIMHEHUH.

2.1.4. OxkucauTEIbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHI

OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. Tunsl OKHUCIIUTETHHO-
BOCCTAaHOBUTENBHBIX peakiuil. OkucieHne u BoccTaHoBleHUE. OKUCTUTENN U BOCCTAHOBUTEIH.
MeTon 31eK-TpOHHOTO U AJIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BemiecTs
B cpefax ¢ pa3HbIM 3HaueHueMm PH. Ilepmanranat kamus kak OKUCIUTENb. OKHCIUTENBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIIUU B MPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITEIBHOCTH
OpraHU3MOB.

l'anbBanuyeckuii 231emMeHT (Ha mnpuMmepe osneMeHTa Jlanud-is). XuUMHUECKHe
MCTOYHUKHU TOKA: TaJbBaHUYECKHE 3JIEMEHTHI, aKKyMYJISTOPBl U TOITUBHBIE JIEMEHThI. Popma
3anucu Xumu- 4eckoeo UcmouyHuka moka. Cmanoapmuvlii 8000POOHLIU dNeKM-  POO.
Cmanoapmuulii 31eKmpooublll. nomenyuan cucmemvl. [lonamue 06 snexmpoosudicyweii cuie
peaxkyuu. DIEKTPOXUMHU-YECKUHN pAJl HANpPsDKEHUH (aKTUBHOCTH) METAJIOB (sl CTaH-AapTHBIX
JIEKTPOJIHBIX TOTEHLUANOB). Hanpasnenue okucau- meabHo-60CCMaAHOBUMENbHBIX PEaKyull.

DJIEKTPOJIM3 PACIJIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIIUTOB (KUCIOT, LIeloued u
conie). 3akonvl anexkmponuza. llpakTude-ckoe MPUMEHEHHUE OJJICKTPOIU3a IS TOTydCHUS
IIEJIOYHBIX, 11€-JT0YHO3EMEIbHBIX METAJIIIOB U AJIFOMUHMUSL.

Koppo3ust MeTamioB: crnocoObl 3aIllUThl METAIIOB OT KOPPO-3HH.

JemoHcTpanuu. B3zanmoelicTBie iepMaHraHaTa Kajiusl ¢ CyJIb(GUTOM HATPHs B Pa3HBIX
cpenax.



2.2. OcHOBBI HEOPraHNYECKOH XUMHUH

2.2.1. Kinaccupukanusi 1 HOMEHKJIATYPA HEOPraHMYeCKUX COeIMHEeHM i

Baneriiye Kjaacchl HEOPraHMYECKUX BELIECTB. DJIe-MEHThI METAJIbl U HEMETAJUIbl U X
MMOJI0KEHHE B [Tepuoau-ueckoit CHCTEME. Knaccudukamms u HOMEHKJIaTypa
CJIO’KHBIXHEOPTaHUYECKUX COEAUHEHHI: OKCUJIOB, TUIPOKCHIOB, KUCIOT
U coned. ['eHeTmyeckas CBSI3b MEXKIY  KJaccaMHd  HEOPraHUYEe-CKUX  COCIMHEHUU.
Wnertudukanus HEOPraHnIeCKX BEIIECTB

U MOHOB.

Kommiiekcupie coenunenus. CocTaB KOMILIEKCHOTO HOHA: KOMILIEKCOOOpPa30BaTeb,
muranabl. KoopaunanmonHoe wucio. HomeHknaTypa KOMILIEKCHBIX COEIUHEHUN. 3HaueHUe
KOM-TUIEKCHBIX CO€MHEHUI. [IoHATHE O KOOPAMHALIMOHHON XUMUMU.

2.2.2. HeMeTaJJIbI

Bopopon. [lonydyenue, puznueckue 1 XUMUYECKUE CBOM-CTBA (peaklMK ¢ METaUIAMH U
HeMeTaJllIaMH, BOCCTAaHOBJIEHUE OKCUI0B U coiieil). ['unpuabl. TorumBHbIE 27IEMEHTHI.

I'anorennbl. OOmias XapakTepuCTUKa SJIEMEHTOB TINaBHOM mnonarpymnmbsl VI rpynmbi
®dusnyeckue CBOMCTBA MPOCTHIX BE-IIECTB. 3aKOHOMEPHOCTH HW3MEHEHUS OKHUCIUTEIbHON
AKTUBHO-CTH TaJOT€HOB B COOTBETCTBMM C HX I[IOJIO)KEHHEM B TIEpUOANWYE-CKOM TalmiwuIle.
[Topsimok BBITECHEHUS TaJOT€HOB M3 PACTBOPOB TaJIOTEHUJOB. XJIOp — IIOJIy4E€HHUE B
MPOMBINUICHHOCTH M J1a00-paTOpUu, Peakiyi ¢ MeTaJlJIaMi U HeMeTauiaMu. B3aumo-jaelictBue
XJIOpa ¢ BOAOW M pacTBOpaMH Iuenoueil. [{ennou me-xanuzm peaxkyuu 63aumooeicmsusi Xiopa ¢
6000opoodom. Obe3zza- pasxcusauue numvegou 800vl X10poM. XpaHeHue u mMpaHcnop- mupoexa
xnopa. Kucmoponnble coeIuHEHUS XJopa. [MIOXJIO-pUTHI, XJIOpaThl M NEPXJIOPAThl Kak
TUNIMYHbIE okucnuTenu. OcodeHHoCcTH XUMHUH PTOpa, Opoma u noga. KauectBenHas peak-1us Ha
noJ. I'ajoreHoBo0po/1bl — IOJIy4E€HUE, KUCIOTHBIE
Y BOCCTAaHOBUTEJIBHBIE CBOMCTBA. XJIOPOBOAOPOA. 1'aoreHoBOJO-pOJHBIE KUCIOTHI U UX COJIH.
ConsiHast kucinotra U ee coid. Kauye-cTBeHHblE peaklMu Ha TrajloreHuJ-uoHsl. I[IpumeHeHue
rajlore-HoB U UX BaKHEHUIINX COETMHEHUI.

DJieMeHTBhl MOATrpynnbl Kucjiopoaa. OOmas xapaKTepUCTHKA JJIEMEHTOB TJIABHOU
noarpynnsl VI rpynmnel. dusnueckue cBOW-CTBa MPOCTHIX BemiecTB. O30H Kak aJIOTPOMHAs
Monupukanus kucnopoga. Ilomydenne o30Ha. O3onamoper. O30H Kak OKUCIH-TENb.
[To3uTnBHAs W HeraTuBHas pPOJIb O30HA B OKpyXKaromew cpene. Bzaumooleiicmsue 030Ha ¢
ankenamu. CpaBHEHUE CBOICTB O30Ha M Kuciopoaa. Boga m mepokcuz Bojopoja Kak BO-
JIOPOJIHBIE COEOUHEHMS KHCIOpoJa — CpaBHEHHME CBOMCTB. Ile-pokcua Bomopoma Kak
OKHCIIUTEIb M BOcCTaHOBUTENb. I[lepokcu-npl MetamnoB. [lowamue 00 opeanuuecKux
nepokcuoax. Cepa. Annorponus cepbl. dPuszndyeckue M XHUMHYECKHE CBOMCTBa cepbl
(B3auMoJielicTBUE C MeTalllaMH, KUCIOPOJOM, BOJIOPOIOM, pac-TBOpaMH IIeI04Yel, KUCI0TaMu-
OKHCIUTENIMH). B3aumose-cTBre cepbl ¢ CyIbQUTOM HaTpus ¢ 00pa3oBaHUEM THOCYIb(haTa

Hatpus. CepoBOJIOpPOT — TMOJIyYE€HUE, KUCIOTHBIE U BOCCTAHOBU-TENIbHBIE CBOWCTBA.
Cynsounst. Jucynvghan. [lonamue o noau- cynvgpuoax. CEpHUCTHIN ra3 Kak KHUCIOTHBIA OKCHJL.
Oxkucnu-TeNbHbIE U BOCCTAaHOBHUTENbHBIE CBOICTBA CEpHHUCTOro rasa. Ilo-myuyeHue cepHUCTOrO
rasa B IPOMBIIIJIEHHOCTH U Jaboparopuu. CepHucras kuciaora u ee conu. CepHbli aHTUIPUL.
Cepnas kuc-nota. CBOMCTBa KOHIICHTPUPOBAHHOW M pa30aBIICHHON CEpHOM KUCIOTHI. JleiicTBre
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI Ha caxap, MeTaylbl, HEeMEeTaJlIbl, CYIb(UIBL
Tepmuueckasi ycTol-unBOCTh CynbhaToB. Kpucmannozuopamsi cyreghamos meman- 108.
KauecTBeHHas peakliis Ha CEpHYIO KUCIIOTY U €€ COJH.

DJjieMeHTbI MOArpynnsl aszora. OOm@as XapakTepUCTHKa 3J€-MEHTOB TIJIaBHOM
noarpynms! V rpynmnsl. @uzndeckre CBOWCTBA MPOCTHIX BELIECTB.

A30T u ero coenuHeHus. CTpoeHHe MOJIEKyJbl a30Ta. PU3U-yecKue U XMUMHUYECKHUE
cBoiicTBa a3ota. [lomydeHne a3oTa B MPO-MBIIUICHHOCTH | Jlabopatopuu. Hutpuapl. AMMuak —



€ro mno-iyueHue, (pu3ndeckre u XuMuieckue cBoiicrsa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB
aMMHaka. AMMHaK KaK BOCCTaHO-BHTENb. Bzaumooeicmeue ammuara ¢ akmueHbIMU Memaid-
mu. Amuo mnampus, e2o ceoticmea. Conn ammonus. IloBeneHue conell aMMOHUS THIpU
HarpeBaHuu. KauecTBeHHas peakiusi Ha MOH aMMoHUs. [IpuMenenne ammuaka. OKCHIIBI a30Ta,
ux noiiy-ueHue u cBoiictBa. Okcua azota (l). Oxucnenue oxcunma azora (ll) xucmopomom.
Jumepusanus okcuna azora (V). A3otucras kuc-1ota u ee coyid. HUTpUTHI Kak OKUCIUTENN |
BOCCTAaHOBUTENU. A30THasi KHCIOTa — (PU3MYECKHE M XUMHYECKHE CBOWCTBA, MO-JIyueHHE.
A3OTHast KUCIIOTa KaK OKHCIHUTENb (OTHOIICHUE a30T-HOM KMCIOTHI K METaJUIaM U HEMETaJlIaM).
3aBUCUMOCTh TIPO-AYKTAa BOCCTAHOBJICHUS Aa30THOW KHCIOTHI OT AaKTHMBHOCTH MeETaj-lia |
KOHIICHTPAllUU KUCIOTHL. [lowsimue o kamuoue Humpouus. OcoOeHHOCmb 63aUMO0elcmaus
MazHusi U mapeanya ¢ pazoas- aeHHou azomuou kuciomou. HutpaTel, X (puU3HUecKUe U XUu-
MHUYECKUE CBOMCTBA (OKHCIUTEIbHBIC CBOMCTBA U TEPMUYECKAst YCTOMUUBOCTB), TPUMEHEHHE.

dochop u ero coequHenus. Amtorpornus docdopa. Ousnye-ckue cBoicTBa ocdopa.
Xumuyeckue cBoiicTBa ¢ocdopa (pe-aKMu ¢ KHUCIOPOAOM, TallOTeHAMH, METaJIaMH,
CJIOKHBIMU BEIIECTBAMH-OKUCIIUTEISIMY, Iesiouamu). IloiaydeHue u mpume-HeHue Qocdopa.
Xnopuowvr  ¢gocgpopa. ®Dochun. Dochunpl. Doc-popubiii anruapua. OprodocdopHas u
metadochopHast KUCIO-Thl U UX coii. KayectBeHHas peakiusi Ha optodocdarsl. Pazno-xeHue
optodocdopHoii kucnotel. [Ipumenenne pochopHOI KUCIOTHI U €€ cojieid. buonoruueckas poib
docdatos. ITupoghoc- ¢popnas kucroma u nupogocpamoi. Oxcuo gocghopa (1), pocopucmasn
kuciroma u ee conu. Pocghoprosamucmas Kucioma u ee cou.

[oarpynna yriaepoaa. OOmias XxapakTEepUCTUKA 3JIEMEHTOB TjaBHOM moxarpymmsl 1V
IPYIIIBL.

VYrnepon. Amnorponust yriepoja. CpaBHEHUE CTPOEHHUS M CBOMCTB rpaduTa U anmasa.
OynnepeH Kak HOBas MOJIEKyJsipHas ¢opma yriepoja. Yroib: XHMHYECKHE CBOMCTBA,
nojiyueHue u npumenenue yrias. Kapouasl. ['maponus kapOuia kanplus U KapOua aqOMUHUSA.
KapOuzapl mepexolHbIX MeTaUIOB (Kelle3a, XpomMa M Jp.) KaK CBEPXIPOUYHBIE MaTepHalbl.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHON NPOMBINUIEHHOCTH. OKCHUJIBI Yriepoaa. IieKmpoHHoe
CmpoeHue MOJNeKyabl y2apHo20 2a3a. YTOlb U YrapHBIM ra3 Kak BOCCTaHOBHUTENU. Peaknus
yrapHOTO Ta3a ¢ pacryiaBamu imenoueid. Cunre3 ¢popmuaroB. O6pa3zoBaHue yrap-HOTO Ta3a MpH
HEINOJHOM CropaHuu yris. buosornueckoe peW-ctBue yrapHoro rasa. Ilomydyenune u
INPUMEHEHHUE YrapHOTO Ta3a. YTJIEKMCIBbIA ra3: MOJydyeHHe, XMMHUYECKHE CBOMICTBa (B3auMMO-
JieicTBUE YIJIEKHCIOro ras3a ¢ BOJOW, MIeJoYyaMM, MarHueM, Ie-pOKCUAaMHU METalIoB).
DnekmponHoe cmpoeHue YelneKucio2o 2asza. YTroilbHas Kuciota u ee coind. KapOGoHatel u
THJIpOKapOOHATHI: UX TMOBEACHUE NMpH HarpeBaHuU. KauecTBeHHas peakius Ha KapOOHAT-HOH.
Haxooicoenue xapbonamog maznus u Kaib- Yus 6 nNpupooe. KOPAllvl, Hemuye, U36eCHHAKU
(uzeecmrosule copul, Kapcmosvle newepbvl, CMalaKMumbl U CMAaiazmMuml).

Kpemunii. ®dusnueckne W XUMHUYECKHME CBOWMCTBAa KpemHuA. Peakuuum ¢ yriem,
KHCIIOPOJIOM, XJIOPOM, MarHueM, pacTBOpaMu 1ieiouei, cepoBogopoaoM. CuiaaH — BOJIOPOTHOE
coeaunenune kpemuus. Cumunuasl. [Tonydenne u npumenenue kpemuus. Ox-cun kpemuus (1V),
€ro cTpoeHue, (U3MUECKHe W XUMUUYECKHE CBOWCTBA, 3HAYCHHE B MPUPOAEC U MPHUMEHEHUE.
KpemuueBbie KuciaotTel U ux conu. ['maponus cunukatoB. CHIMKAaTHbIE MUHE-PAJIbl — OCHOBA
3€MHOM KOPbI. AJTFOMOCHIIUKATHI.

Bop. Oxcuo 6opa. bopnas kucnoma u ee conu. bypa. Booo- poonvie coeounenus bopa —
bopanvl. [Ipumenenue coedunenuii 6opa.

Bbnaropoanbie (MHepTHBbIe) ra3pl. OOmIas XapaKTEpUCTHKA SJIEMEHTOB TJIaBHOU
noarpynnsl VI rpynmel. Oco6eHHOCTH XU-MUYECKHX CBOMCTB. [IpuMeHeHHe OJaropoIHbIX
ra3os.

demoncrpauuu. 1. I'openne Bomopona. 2. Ilomyuenue xmopa (ombIT B mpooOupke). 3.
OxkucnuTeNnbHbIe CBOWCTBA pacTBOpa ru-moxyoputa HaTpus. 4. OnbITel ¢ OpOMHON BOAOH. 5.
[InaBnenune cepwl. 6. 'opeHue cepbl B kKucimopone. 7. BzaumopelicTBue xeneza ¢ cepou. 8.



l'openne cepoBogopona. 9. Ocaxnenue cynbpumo. 10. CpoiictBa cepHucTOro raza. 11.
JleiicTBrEe KOHLIEHTPU-POBAHHOM CEPHOM KHCIOTHI Ha MelIb M caxaposy. 12. PactBopenue
amMMuaka B Boze. 13. OcHOBHBIE CBOICTBaA pacTBopa ammuaka. 14. Karainurnueckoe okucieHue
ammuaka. 15. Ilony-uenne okcuma azora (ll) u ero okucnenme Ha Bo3ayxe. 16. [lelicTtBue
a30THOM KHUCIOTH Ha Meab. 17. I'openue dochopa B kxucmoposne. 18. IlpeBpamienrne kpacHOTO
docdopa B Oemblif 1 ero cBe-ueHue B TeMHOTe. 19. B3aumopeiicteue dhochopHoro anruapusa

¢ Bozoii. 20. O6pa3usl rpadura, anmaza, kpemaus. 21. ['openue yrapHoro rasza. 22. Tymenue
MJIaMEHU yTIEKUCTbIM razoM. 23. Pa3noxxenue Mmpamopa.

JlabopaTopuble onbIThl. 1. [Tonyduenue xiopa u uzydenue ero cBoucts. 2. CBoiicTBa
xJjopcoaepxamux oroenmuBareneid. 3. CBoii-cTBa Opoma, nojia U ux coneit. 4. MizyueHue cBOHCTB
CEpHOI KHUC-JIOTHI U €€ coiied. 5. M3yueHue cBOMCTB BOAHOIO pacTBOpa amMmmu-aka. 6. CBoiicTBa
coJieid ammoHus. 7. KauecTBeHHas peakius Ha KapOoHaT-uoH. 8. McrbpiTaHne pacTBOpa CUIMKaTa
HATpUS UH-AUKATOPOM. 9. O3HaKOMJICHHE ¢ 00pa3aMy MPUPOTHBIX CHITU-KATOB.

2.2.3. MeTa/LIbI

O0mmii 0030p 3j1eMeHTOB — MeTa/LI0B. CBOWCTBAa MPO-CTHIX BEIIECCTB-METAJIOB.
DNEeKTPOXUMUYECKUNA Pl  HAOpsDKe-HUM  METAIOB.  MeTallInYecKue  KPHUCTAITHYECKUE
pemerky. CruiaBpl. XapaKTepUCTHKA HaMOO0JIee N3BECTHBIX CIUTABOB. [lo-TydyeHre u MpUMEHEHHE
METaJLIOB.

lesounble MeTtauibl. OOmIas XapaKTEpUCTHKA JJIEMEHTOB TJIaBHOW moArpynms |
rpynbl. CBOWCTBA MIETOYHBIX METAUIOB. Pacrio3HaBaHuMe KaTHOHOB JIUTHUS, HATPUS U KaJlU.
Harpuil u xaimii — npencTaBuTeNd IIETOYHBIX META/UIOB. XapaKTEpHbIC PEAKLIMH HATPUS U
kanud. [lomydenue menounbix MetamioB. OKCUABI U MEPOKCHIb HaTpust U Kanusa. CoequHeHus
Hatpust ¥ Kanusi. Coiu HaTpus, Kajdus, UX 3HAYCHUE B MPUPOJIC U KU3HU uenoBeka. Coma u
€JIKMI HaTp — BaXKHEUILINE COCTUHEHUS HATPHSI.

Bepuiumii, marumii, 1ego4Ho3eMebHble MeTaibl. OOIas XapakTepUCTUKA
aneMeHToB IaBHOM mnoarpynmnel Il rpynmel. be- pumnmii, marHuii, mieno4HO3eMeIbHbIE
MeTalbl. AMQOTEpPHOCTh OKcHIa U Tuapokcuga Oepuiums. Okpacka TMJIaMEHH COJSMHU
HIEJIOYHO3EMETBHBIX METa/UIOB. MarHuil W Kajbllui, WX OO0IIas XapaKTepUCTHKa Ha OCHOBE
nonoxxeHus: B Ilepuoauueckoit cu- creme aneMeHToB . M. MeHneneeBa U CTpOEHHs] aTOMOB.
[Tomy- uyenue, ¢u3MUYECKHE M XUMHUYECKHE CBOWCTBA, MPUMEHEHWE Mar- HUsl, Kajbllusi U HX
coenrHeHUi. CoMu MarHus U KaniblUs, UX 3HAUEHHE B IPUPOJIE U KU3HU uyenoBeka. JKecTKoCTh
BOJIBI U CIIO- COOBI €€ yCTpaHEHUS!.

Anromunuii. PacnpoctpaneHHOCTE B pUpojie, PU3ndecKue
Y XUMUYECKUE CBOMCTBA (OTHOIICHHUE K KHCIOPOAY, TaloreHaM, pacTBOpaM KHCIOT U LIENIOYeH,
amomorepmusi). [IpousBoacto amomunus. [Ipumenenue amomunus. AMGOTEpHOCTh OKCUAA U
ruapokcuaa amomunua. Conu amomuHus. [loaHoe pasnoxkeHue BOJAOM coJield allOMUHUS CO
CMa0bIMM JIBYXOCHOBHBIMH KHCIIO- TaMHU. AJIIOMHHATBHI B TBEPIOM BHUAE M B PacTBOpE.
KomMruiekcHbie COeTMHEHUS aTFOMUHUA.

OsoBo u cBuHen. Qusuueckue u xumuveckue ceoucmea (peakyuu ¢ KUciopooom,
kucromamut), npumenenue. Conu onosa (1) u ceunya (). Ceunyosotit akkymyismop.

MeTta/uibl mo004YHBIX moArpynmn. O0mas xapakTepUCTHKA MEPEXOJTHBIX METaIoB |—
VIl rpynmn. OcoOeHHOCTH CTpOEHHsI aTOMOB INEPEXOAHbIX MeTauioB. OOmue ¢usznyeckue u
XUMH- 4ecKue cBoMcTBa. [I[pumMeHnenne MeTasuios.

Xpom. Dusnueckue CBOKWCTBA XpoMma. XHMHUYECKHE CBOMCTBa XpoMma (OTHOILIEHHE K
BOJSTHOMY TIapy, KUCJIOPOY, XJIOPY, pac- TBopaMm KHUCIOT). [lonydeHne n nmpuMeHeHne Xpoma.
Coenunenus xpoma. MI3aMeHeHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KUC- JIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M THIPOKCHIOB XpOMa C pPOC- TOM CTENEHU OKHCIeHUs. AMOTepHbIS
cBoiicTBa okcuga u rua- pokcuaa xpoma (lll). Oxucnenme comeir xpoma (lII) B xpomaTsl.
B3anMHbIE TIepexo/bl XpOMAaTOB M JAMXPOMATOB. XPOMAThl W JUXPOMATHl KaK OKHCIIHTEIIH.



Tonnoe pasznoxcenue oooti coneit xpoma (1) co crabvimu osyxocnosnuvimu kucromamu. Komn-
JIEKCHble COeOUHEHUSL XPOMAL.

Mapranen. ®Pusnueckue CBONWCTBAa MapraHua. XUMUYECKHE CBOWCTBA Maprasia
(oTHOIIIEHUE K KHCIOPOIY, XJIOPY, pacTBO-paM KUCIOT). [lonydyeHrne u npuMeHEHHEe MapraHIia.
Oxkcua Mapranna (V) kak oxuciautenb W katanusarop. [lepmaHraHat kajius Kak OKHCIIHMTEIb.
Oxcuo u euoporcuo mapeanya (11): nonyuenue u ceoticmea. Coedunenus mapeanya (111). Manea-
nam (V1) kaaus u maneanam (V) kanus, ux noayuenue.

Kenezo. Haxoxnenwe B mnpupoae. 3HaueHHE >Keie3a JUIs OpraHM3Ma dYellOBeKa.
®duznueckue CBOMCTBA JKelle3a. XHMHYE-CKHE CBOMCTBA JKele3a (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, CEpOH, yriieM, BOAOH, KUCI0TaMu, pacTBopaMu cosieii). CIiiaBsl JKenesa ¢
yraepoaoM. [lonydenue u npumeHeHue xene-3a. CoenuHenus xene3a. CpaBHEHHE KHUCIOTHO-
OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB ruapokcuaa xkenesa (II) u
ruapokcuaa xenesza (l11). Conu xeneza (Il) u xene-3a (I11). Metons! nepeBoaa coiieid xenesa
(I1) B conmu xene3a (1) u o6patro. IToaHOE paznoxenue Bomoi coseii sxenesa (1) co cmabeiMu
JIByXOCHOBHBIMH KHCIIoTaMHi. OKHCIUTEIbHBIC CBOWCTBA coennHeHui sxene3a (111) B peakuusx ¢
BOCCTAHOBUTEISIMH (MOAUJIOM, CEPOBOAOPOJAOM U MeaAblo). llnaHugHbIe KOMIUIEKCHI Kelesa.
KauectBennnie peakiuu Ha woHbl xeses3a (1) u (111). @eppumol, ux noryuenue u npumenenue.

Meab. Haxoxzaenue B mpupoje. buosormyeckas posib. OHU-3UUECKHE U XUMHUYECKHE
CBOIiCTBa (B3aMMOJEHCTBUE C KHUCIOPO-A0M, XJIOPOM, CEpPOH, KHUCIOTAMU-OKHCIUTEISIMH,
ximopuaom kenesa  (I)).  Bszaumooeiicmeue medu ¢ KOHYEHMPUPOBAHHBIMU  COJISIHOL,
O6pOMOBOOOPOOHOU U UOO0BOOOPOOHOU Kuciomamu 6e3 oocmyna 6030yxa. llomydenue u
npumenenue Meau. Oxeun u ruapokcun meau (11). Comu menu (I1). Meansriii kynopoc. AMMu-
akatel Meau (1) u meau (I1). [Tonyuenue okcuna menu (1) Boccta-HOBIEHUEM THAPOKCHAA MEIU
(1) roroxo3oii. [Tonydenue xnopu-aa u noauaa meau (1).

Cepedpo. Ousznueckne 1 XUMHUYECKUE CBOWCTBA (B3aMMO-JICHCTBHE C CEPOBOJOPOJIOM B
NPUCYTCTBUHM KHCJIOPOJAA, KHCIOTa-MU-OKHchuTeasiMu). OcakaeHne okcuaa cepebpa mpu
NEHCTBUM MIENOYM Ha colM cepedpa. AMMHakaThl cepeOpa Kak okuciute-mu. KadecTBeHHas
peakius Ha HoHbI cepebpa. [Ipumenenue ce-pedpa.

3os0T0. PU3NUYECKHE U XMMHUUYECKHE CBOICTBA (B3aUMOJIEH-CTBUE C XJIOPOM, «IIapCKON
BOJIKOI»). 3osoToxnopoBojopoaHas kuciora. ['mapokcua 3omota (Ill). Kommuekcer 3omoTa.
CriocoOb! BBIAETICHHS 30JI0Ta U3 30JI0TOHOCHOU nopoabl. [IpuMeHeHue 30-y0Ta.

Hunk. @Ousmyeckne W XUMUYECKHE CBOWMCTBAa (B3aMMOJECH-CTBHE C TaJOr€HAMU,
KHCIIOPOJIOM, CEpOM, BOJOW, pacTBOpaMU KHCIOT U Ienodeit). [lomydenune u npumMeHeHue
uHKa. AMGOTEpHOCTh OKCHIA U THIIPOKCH 1A IIMHKA. BaskHel e conu nuHKa.

Pryrb. Qusuueckue u xumuyeckue (83aumooeiicmsue ¢ Kuc- 10pO0OM, Cepoll, XI0POM,
KUCI0mamu-okuciumensimu) ceoili- cmea. llonyuenue u npumenenue pmymu. Amanveamvr —
cnna- evl pmymu ¢ memaiiamu. Oxcuo pmymu (I1), eco nonyuenue. Xnopuo u uoouo pmymu (I1).

HMemoncrpanun. 1. Komrekuust meramnos. 2. Kosmiekuuss Mu-HepanoB U pya. 3.
Komnekuus «Kene3o m ero crmase»y. 4. OkxpalivMBaHUE IUIAMEHH COJSIMU ILIEJIOYHBIX U
HIEJIOYHO3EMEbHBIX METauIoB. 5. B3aumoneilictBue HaTpusi ¢ Boaou. 6. B3aummopeiictBue
Kanplvsa ¢ Bogou. 7. Komneknua «Anmromuauiny. 8. IlnaBnenne amromuaust. 9. B3aumMonaeiicteue
amoMuHus co menoubto.10. Amomorepmus. 11. B3anumoseiicTBre Xxpoma ¢ COJISTHOW KUC-JIOTOH
6e3 poctymna Bo3ayxa. 12. Ocaxaenue ruapokcuaa xpo-ma (11l) u okucnenue ero nepokcuaom
Bogopoaa. 13. Paznoxe-Hue auxpomarta aMMoHus. 14. Pa3noxkeHue mepokcuaa BOAOpOJa MO
neiicTBrueM nuokcuaa maprasma. 15. Ocaxaenue ruapokcuaa kenesa (ll) u okucnenue ero Ha
BO3ayxe. 16. Beiie-nenue cepebpa u3 ero coneii qeiicTBHEM MeTu.

JlaGopaTopuble onbIThl. 1. OkpammBaHuEe TIJIAMEHU COCIMHE-HHUSAMHU IIEIOYHBIX
MeTauioB. 2. O3HAaKOMIIEHHE C MHMHEpaja-MH M BAXKHEUIIMMU COEIMHEHUSIMH IIETOYHBIX
MeTtauioB. CBOWCTBa COCNMHEHHWH MIENOYHBIX MeTaioB. 4. Okpacka IUIa-MEHU COJISIMH
IIET0YHO3EMENBHLIX MeTamaoB. 14. CsoiictBa MarHuss U ero coequuenuii. 15. CsoiicTBa



coenuHenni kaiapnus. JKectkocth Boanl. 17. CBoiicTBa amoMmuuud. 18. CBolicTBa coeqUHEHUN
amomunus. 19. Ceoticmea onosa, ceunya u ux coedunenuii. 20. CBOHCTBa COCMHEHUHN XpoMa.
21. CpoiicTBa MapraHia 1 ero coeiuHeHui. 22. M3ydenne MUHEPAJIOB Kele3a.

23. CsoiictBa xene3a. 24. CBoiicTBa MeIH, €€ CINIABOB U coequ-HeHni. 25. CBOMCTBA [IMHKA U
€ro COSIUHEHUN.

2.3. OCHOBBI OPraHMYecKON XUMHUHU
2.3.1. OcHOBHbIE IOHATHS] OPrAaHUYECKON XMMHH

IlosiBnenne wu pa3BUTHME OpraHUyYeckod XuMMuM Kak Hayku. IIpenmer u 3amaun
OpraHu4eckoil xumuu. MecTto U 3Ha-4yeHHE OPraHMYeCKOW XMMHUHM B CHUCTEME €CTECTBEHHBIX
HayK. B3auMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BEILECTB.

OcoOeHHOCTH OpraHWYecKUX BellecTB. IIpuunMHBI MHOroo0-pa3zusi OpPraHUYECKHUX
BemlecTB. OpraHndeckye BEECTBA B IPU-POJE. YTIEPOIHBIN CKEIET OPraHuYECKON MOJIEKYJIBL,
€ro TUIIbl: LIUKINYECKUe, auukiandeckue. KapOonukinueckue U rerepo-uuKiIMUecKe CKEeThI.
KpaTHoCcTh XMMHUECKOH CBSI3U (BUIBI CBA3EHM B MOJIEKYJIaX OPraHUYECKUX BELLECTB: OJIUHAPHBIE,
JIBO-HBIE, TPOIHbIC). MI3MEeHEeHNe SHEPIUn CBSI3e MEXy aTOMaMU YIiiepoa IpU YBEIUYEHUU
KpaTHOCTH CBsi3U. HachlllieHHbIE M HEHACHIIIEHHBIE COEIMHEHUS.

DNEeKTPOHHOE CTPOCHHE U XUMHYECKHE CBS3M aroma yriepo-ga. | ubpumusanus
ATOMHBIX OpOUTANICH, €e TUIIBI JUIsl OpraHnde-CKUX coeTuHeHui: Sp3, sp2, sp. OOpa3oBanue G- U
[]-cBs13en
B MOJIEKYJIAX OpraHWYecKuX coeAuHeHud. IIpocTpaHCTBEHHOE CTPOEHHE OPTraHMYECKUX
COEIMHEHUI.

XHUMHUYECKOE CTPOCHHE KaK MOPSAIOK COCIMHEHHS] aTOMOB
B MOJIEKYJI€ COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHUS
oprannyeckux coeauHeHuit A. M. bytiepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUYE-CKOTO
ctpoenust wmoiiekyn. CrpykrypHas dopmyna. HM3omepuss u wuzomepsl. CTpykTypHas u
MPOCTPAaHCTBEHHAss u3oMmepusa. M3omepusi yriepoaHoro ckenera. M3omepus MONOKEHHUS.
Mexxknac-coBass u3omepus. Buubl npocTpaHCTBEHHOW wu3oMepuu. ONTHYEcKas H30Mepusi.
AcummeTpuueckuii atom yriaepoja. ONTHUYecKHue aHTUIOAbL. XHUPATbHOCTh. XHUpaJbHbIE H
axupajibHbIE MOJIeKYJbl. ['eomMeTpruueckast usomepus (yuc-, mpaHc-u3oMe-pus).

Dusuxo-xumuieckue mMemoobl UCCIe008aAHUL CMPOEHUs
U peakyuoHHoU cnocobHocmu opeanudeckux coeounenuu. Cnexmpockonus AMP, macc-
CheKmpomMempusi, UHPPAKPACHAS CHEKMPOCKONUSL.

DNEeKTPOHHOE CTPOEHHE OpPraHMYeCKHX BeIIeCTB. B3auMHOE BIIMSHHE aTOMOB M TPYMII
aToOMOB. DneKTpoHHbIe 3(dexTs. MHaykTHBHBIN 1 Me30MepHBIi 3pdexTsl. [IpencraBnenue o
pe30HaHce.

Knaccupukanusa oprannyeckux  BemiecTB. OCHOBHBIE — KJIACChl  OpraHMYECKHX
coenuHeHuil. [lpunmmnel  kmaccudukanuu  opraHuueckux — coeauHeHuit. llonstTHe o0
¢bynkunoHanbHOH rpynmne. Kinaccudukanus opraHud4eckux COECAMHEHUH Mo (yHKIMOHAIBHBIM
rpymnmnam. ['omonorus. ['omonoru. I'oMonorudeckast pa3HOCTb. 'OMoOnOrn4eckue psasl.

Homenknatypa  opranumdeckux  BemecTB. MexayHapoaHas — (cucTeMaTHueckas)
HOMEHKJIaTypa OpPraHMYeCKUX BEUIECTB M NPUHIMIIBI 00pa3oBaHMs Ha3BAaHHM OpPraHUYECKHX
coeMHEHUN. PannonaibHass HOMEHKIaTypa.

Krnaccudukanus u ocobeHHoCcTH opraHnydeckux peakunid. CriocoObl 3anmuceil peakuuii B
opranuueckoil xumuu. CxeMa M ypaBHEHHE. YcCJOBHs NpoBeaeHus peakiuil. Knaccudukanus
peakluyii OpraHUYECKHUX BEILECTB I10 CTPYKTYPHOMY IIPU3HAKY: 3aMEILEHHUE, IIPUCOCIUHEHHUE,
oTwierieHue. Peaknuonnslie HEeHTphI. [lepBoHaYanbHbIE MOHATHSA O TUIIAX U MEXaHU3MaxX Opra-
HUYECKHUX peakuuid. [ OMOIUTHYECKUI U TETEPONIMTUYECKUI Pa3pbIB KOBAJEHTHON XHUMHYECKOU
cBs3u. CBOOOIHOpaaUKaIb-HBIH M MOHHBIM MexaHu3Mbl peakiuu. [loHsTHe o cBOOOIHOM pa-
nukane, Hykineodwie, snekrpoduie, kapOokatnoHe U KapOaHu-oHe. OOO3HAYEHHE HOHHBIX
peakuuii B OpraHMYeckod XUMHHU. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE pEakLUUU B



OpraHu4eckoil xumuu. MneHTHduKanus OpPraHMYECKUX COeIMHEHMU. [ eHeTmyeckas CBS3b
MEXy KJIaCCaMU OPraHUYECKUX COCIUHEHHMN.
JdemoncTpaunu. Mozenn OpraHu4ecKux MOJIEKYIL.

2.3.2. YrieBoaopoabl

AJIkaHbl. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MO-JIEKYJbl MeTaHa. SP3-
['ubpuauzanus opOutaneir aromMoB yriepo-na. ['omomormueckuil psa u obmas ¢opmyna
ankaHoB. CucTemMa-TUYeCKas HOMEHKJIATypa ajlKaHOB U paauKanoB. M3omepus yriepogHoro
ckenera ankaHoB. [lowamue o  kougopmayusax. Duznyeckue CBOWCTBA  aJIKaHOB.
3aKOHOMEPHOCTH WM3MEHEHHs (PU3MYECKUX CBOMCTB. XMMHYECKHE CBOICTBA aJKaHOB: Tajore-
HUPOBaHUE, HUTPOBAHUE, AETUAPUPOBAHNE, TEPMUUECKOE Pa3-JIOKEHUE (IIUPOJIN3), TOPEHUE KaK
OJIMH M3 OCHOBHBIX HCTOY-HUKOB TeIJIJa B IPOMBIIIJIEHHOCTH WU OBbITY, KaTaJUTHYECKOE
OKHCIICHHE, KPEKHHT KaK CIIOCOOBI IMOJyYeHHs BAXKHEUIIMX COE-IMHEHUH B OPraHUYECKOM
CHHTE3€, U30MEpH3aLusl KaK CIIOCO0 MOJIy4eHUsI BBICOKOCOPTHOrO OeH3nHa. MeXaHU3M peakiuu
CBO-00HOPAMKAIILHOTO 3aMelIeHUs (Ha NpuMepe XJOpHpoBaHUsA MeTaHa). CHUHTETHYECKHe
CIOCOOBI MOTYYEHUs AIKAaHOB. METO-/bl MOJIyY€HHUsI aJIKAHOB M3 AJIKUJITaJIOreHUI0B (peaKuus
Brop-11a), nexapOOKCHIMPOBAaHHEM COJEeH KapOOHOBBIX KHCIOT M 3JIEKTPOIM30M PacCTBOPOB
coJjieil KapOOHOBBIX KUCIIOT. Haxo-/1eHue ajlkaHoOB B IPUPOE U IPUMEHEHHUE aJTKaHOB.

Hukiaoankansl. CTpoeHHe MOJIEKYN HUKIOaTKaHOB. OOmias GopMyna NUKIOAIKAHOB.
Homenknarypa  uuxioankaHoB.  M3o-mepus  LMKIOQJKAHOB:  YIJIEPOAHOIO  CKEJIETa,
ME)XKJIacCoBasi, MPOCTPAHCTBEHHAs (yuc-mpanc-usomepus). HanpsokeHnble
Y HeHaIpspKeHHble NHKIBL Crnenuduka CBOWCTB IMUKIOAIKAHOB C MAJBIM Pa3MepoM LUKJIA.
XUMHYECKHE CBOMCTBA LIMKIONPO-TIaHA: FOPEHUE, peaklUuu MPUCOEAUHEHUs (TMIPHUpPOBAHUE,
MPU-COEIMHEHUE TAIOT€HOB, TAJIOT€HOBOIOPOIOB, BOJbI) U IMKIOI€K-CaHa: TOPEHHE, peakluu
paJUKalbHOTO 3aMelleHusl (XJIopupo-BaHue, HUTpoBaHue). [lonydeHue NHMKIOANKAaHOB U3
AJIKaHOB U JUTAJIOT€HOATIKAHOB.

AJIKeHBbI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MO-JIEKYJbl ITHJIECHA. SP2-
['mOpunuzanust opburtaneil aToMOB yriepoja. 6- U TM-CBA3U. ['oMosorndyeckuil psa u odmas
(dopmyna anke-HOoB. HomeHknarypa ankeHoB. M3omepusi anKkeHOB: YIJIEPOJHOIO CKEJeTa,
MOJIOKEHUS KPAaTHOM CBS3M, MPOCTPAHCTBEHHAs (Teo-MeTpUYecKass U30Mepusi, WIN yuc-mpauc-
U30MepHsl), MeXKiIac-coBasi. PU3MUECKUue CBOWCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB.
Peakiun >1eKTpOQUIBHOIO MPUCOETUHEHUs KaK CI0-co0 MosyuyeHus (yHKIHOHAIBHBIX
IIPOU3BOJHBIX YTJIEBOAOPO-I0B: THIPUPOBAHHUE, TAJOTCHUPOBAHUE, TUIAPOraJOr€HUPOBa-HHUE,
TUJpaTalysl alKeHOB. Mexanuzm 31eKmpouivbHo2o npu- coeounenus Kk ankenam. llpaBuio
MapkoBHMKOBAa U €ro OOBACHEHHWE C TOYKHM 3PEHHs DSJIEKTPOHHOM Teopuu. Panukanb-Hoe
npucoeIUHeHne OpoMOBOAOPOAA K alKeHaM B MPUCYTCTBHM Mepekuceidl. Bzaumooeticmeue
ANIKEHO8 ¢ OPOMOM U XJIOPOM 8 2a- 30601 (haze npu eblcokou memnepamype uiu va ceemy. OKHc-
JIEHHE AJIKEHOB: TOPEHHUE, OKUCIIEHUE KUCIOPOJOM B MPUCYT-CTBUU xyopuaoB namiaaus (1) u
meau (I1) (Baxep-mpouecc), OKHUCIEHHE KHUCIOPOJIOM B MPHUCYTCTBUU cepedpa, OKHUCIEHHE To-
pAYUM TOJKHUCICHHBIM PACTBOPOM IEPMAHIaHaTa Kajius, OKUC-JICHUE IEPMaHraHATOM KaJlHs
(peaxkuust Barnepa), ozonuposanue. KauecTBEHHbIE pEaKLIMK Ha JIBOMHYIO CBs3b. IIpoMblnuieH-
HbIe M J1TaOOpaTOpHBIE CIIOCOOBI MONyueHHs ajgkeHOB. IlodydyeHue amkeHOB NerMApUpOBAHHEM
QJIIKaHOB; peaxyueu >IUMUHUPOBA- HUs W3 CIMPTOB, TaJIOT€HAIKAHOB, AUTaJIOr€HAIKAHOB.
ITpaBu-no 3aiiueBa. ITonmnmepuszanus ankeHos. [lonumepusanusa Ha ka-Tanusaropax Llurinepa—
Harra. IlonudTwiieH Kak KpPYNMHOTOH-HAXHBIM NPOAYKT XUMHYECKOTO IPOU3BOJICTBA.
[TpumeHeHne ankeHoB (ITHIIEH U MPOIHIIEH).

Aakanuenbl. Kinaccudukarus agkaadeHOB MO B3aUMHOMY DPACTIOJIOXKEHHIO KPATHBIX
cBs3eil B Mousiekyse. (OCOOEHHOCTH JJIGKTPOHHOTO H  TPOCTPAHCTBEHHOTO  CTPOCHUS
COTPSDKEHHBIX ~ ankagueHoB. OOmas ¢dopmyna ankagueHoB. HomeHkimatypa u  u3oMepus
ankaaueHoB. PU3NYECKHE CBOMCTBA aJKaJIHMEHOB. XUMHUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIIUN
npucoeANHEeHUs (TUIPUPOBAHKE, TaJOTEHUPOBAHUE), TOPEHHs U Tonumepusa-uun. 1,2- u 1,4-
[Tpucoenunenue. [lomyuyenue ankagueHoB. CuH-Te3 OyragueHa U3 OyTaHa M JTaHOIA.
[Tonmumepuzamnus. Kayuay-ku. Brmag C. B. JlebeneBa B monyuyeHHE CHHTETHYECKOTO Kaydy-Ka.
Bynkanuzanus kaydaykoB. PesuHa. MHorooOpasue BHIOB CHHTETHYECKHX KaydyKOB, HX
CBOMCTBA U IPUMEHEHHUE.



AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MO-JIEKYJIbl aleTuieHa. Sp-
['ubpumuzanms opOuTaneid aroMoB yrie-poja. ['oMonormyeckuid psg u obmas (opmyna
ankuHoB. Ho-MmeHknarypa ankuHoB. M3oMepusi ajJIkKWHOB: YIJIEPOJHOIO CKEJe-Ta, IMOJOKEHUS
KpaTHOM CBsI3M, MEXKjaccoBasi. DHU3MUECKHE CBOWCTBA QJIKWHOB. XHMHUYECKHE CBOMCTBA
QIKUHOB. Peakiuu npHCcOeNMHEHUs KaK CIOCO0 TOTy4YeHHS MOJUMEPOB M JIPYTHX IOJE3HBIX
npoaykToB. ['mapupoBanue. Peakuun npucoeuHe-HHUs rajJoreHoB, rajJoreHOBOIOPOI0B, BOJIbI.
Tpumepusanusd u auMepusanus aneTwieHa. Peakuuu 3amemeHus. KucioTHele CBOMCTBa
AQJIKWHOB C KOHIICBOM TPOWHOW CBA3BI0. ANETWICHUIBL. B3aumooelicmsue ayemunieHuoos c
eanozenankanamu. I'ope-uue anerusieHa. OKuCICHUE aJKMHOB PACTBOPOM IEpPMaHraHaTa KaJusl.
[TorydyeHnue aneTusieHa NUPOIU30M MeTaHa M KapOuI-HbIM MeToaoM. CHHTE3 aJKHMHOB
AIKUTUpOBaHUEM aneTwinaoB. [Ipumenenue anerusneHa. ['opeHue ameTuiieHa Kak HMCTOYHHK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHHM JIJISI CBAPKHU M PE3KU METaJI-JIOB.

Apenbl. Hcropusi oTtkpbitus Oenzona. [lowamue 06 apoma- muunocmu. Ilpasuno
Xwkkens. Hebenzououvie apomamude- ckue cucmemsl. COBpPEMEHHBIC MpEACTaBICHUS 00
AJIIEKTPOHHOM
U MPOCTPAHCTBEHHOM CcTpoeHuH Oenzona. OOmas d¢opmyna ape-HoB. U3omepus u
HOMEHKJIaTypa TOMOJIOTOB OeH30ma. M3omepus au3aMemieHHbIX O€H30JI0B Ha MpUMeEpe
kcunonoB. dusnueckue CBoiicTBa OeH3oma. XuMudeckue cBoWcTBa OeH3ona. Peakuuun
3aMenieHus B 0€H30JbHOM sape (NIEKTPO(HIIbHOE 3aMeIlleHUe): TaloreHUpOBaHNe, HUTPOBAHUE,
QIKWIUPOBAHUE, aYUIUpO8a- Hue, cyavbpuposanue. Mexanusm peaxkyuu 21eKmpoPuibHO2O
3amewgenusi. Peakuum mnpucoenuHeHuss K OeH301ly (TUAPUPOBA-HHE, TaJIOTCHUPOBAHHE
(x71opupoBaHue Ha CBeTy)). Peakuums ro-peHus. OcoOEHHOCTH XUMHUYECKHX CBOWCTB
ATKWIOCH30JI0B Ha MpUMEpe TOJyosa. B3amMHOE BIIMSHHE aTOMOB B MOJICKYJIE TOJIY-OJIa.
[IpaBuna opueHTaUuMM 3aMECTUTENEd B  pPEAKUUAX  3aMElLle-HUS, CO2IACOBAHHAA U
Heco2nacoeanHas opueHmayus. XJIOpH-poBaHHe Toiyosa. OKHCIEHHE —aIKHWIOCH30JI0B
pacTBOpOM Iep-MaHraHaTa kanusg. [amoreHupoBaHue anKWIOEH30J0B B OOKOBYIO IIEIIb.
HutpoBanune nutpobensona. Ilonydenne OeHzona u ero romosioros. [IpuMeHeHHe roMoJIoroB
oensona. [lonamue o nonu- sA0epHvlX apeHax, ux ¢pusuonouyeckoe oOeucmeue Ha Op2aHusM
yenoeexa.

I'eneTnyeckas CBHA3b MEXKTY Pa3sIUYHBIMHA RJaccaMu yriie-Boaopoaos.
KauectBenHbIC PCaKuu Ha HEMIPCACIIbHBIC YTIJICBO-AOPOJbI.

TI'anorenonpounsBogHbIC YIJIEBOAOPOA0B. OnekmponHoe cmpoenue
2a102eHONPOU3BOOHBIX ~ Y21e6000p0006. Peakuu 3a-MEIIEHHs TajoreHa Ha THUIPOKCHUI,
HUTPOTPYIIly, LUUAHOTPYNNy, amuxozpynny. JlelicTBHE Ha TaJIOr€HIIPOU3BOJIHBIE BOJHOTO U
CIUPTOBOrO pacTBopa Iienoyd. CpaBHEHHE pEaKIMOHHOM CIO-COOHOCTH aJKWiI-, BHUHUII-,
dbeHmn- 1 OSH3WITANOreHUI0B. B3an-mojeiicTBie AUraioreHalkaHOB C MarHHeM U IIMHKOM.
ITonaTue
0 METaJNIOOPTaHUYECKUX COeANHEHUSIX. Macnutiopeanuyeckue coeounenus. Peakmus [ punvsapa.
Vcnonb30BaHue raJloreHO-IPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jdemoncrpanuu. 1. CocraBieHne Mojelled MOJIEKYJ alkaHoB. 2. bpomupoBanue
reKcaHa Ha cBeTy. 3. ['opeHue MeraHa, 3Tuie- Ha, anieTuieHa. 4. OTHOLEHUE MeTaHa, STHIICHA,
areTuieHa W OeH30J7a K pacTBOpaM TEpMaHTaHata Kaiaus u OpoMHON Boje. 5. Ilomyuenue
STHIIEHA peakiued neruaparanuu sTaHona. 6. [lo-mydeHue ameruneHa THIPOIU3OM KapOuaa
Kanbud. 7. OKHCIIe-HUE TOJIyoJIa pacTBOpOM MepmaHraHata kaius. 8. [lomydenuwe ctupoiia
JIeNoIMMepU3aluell MOJUCTUPOJIa U UCTIBITAHUE €r0 OT-HOIICHHWS K pacTBOPY IepMaHraHara
Kajius.

2.3.3. Kucjiopoacoaep:xkaiue oprannieckue coeuHeHust

Cnuprel. Kinaccudukanms, HOMEHKIATypa U U30MEpUsl CIUPTOB. ['oMoornueckuit psij
u oOmiast Gpopmyia NpelenbHbIX OJHOATOMHBIX CIUPTOB. PU3NYECKUE CBOMCTBA IMpeneabHbIX
0J1-HOATOMHBIX CIUPTOB. BogopoaHas cBA3b MEXAYy MOJIEKYJIAMU U



ee BIMSHUE Ha (PU3NYECKHUE CBOMCTBA CIUPTOB. XMMHUYECKHUE CBOMCTBA CHUPTOB: KUCIIOTHBIC
CBOICTBa (B3aMMOJICHCTBUE C HATPHEM KaK CIOCOO YCTAHOBIICHUS HAIMYHUS THIPOKCOTPYIIIHI);
peakiuu 3aMelleHUs] THAPOKCWIBHON TIpyNHmnbl HAa TajoreH KakK Croocod MoJyuyeHus
pacTBOpUTENCH; MEXMOJEKYJIIpHAs W BHY-TPUMOJICKYJISIpHAs JETHIparanus; oO0pa3oBaHHE
CIIOXKHBIX 3(H-POB C HEOPraHMYECKHMMH M OPraHUYECKHUMH KHUCJIOTaMH; TOpe-HUe; OKUCIICHUE
okcugoM wmeau (ll), moAKMCIEHHBIM pacTBOPOM IE€pMaHraHaTa Kajlus, XpPOMOBOW CMECHIO;
peaknuu YriaeBoJ0-poAHOro paaukana. CpasHeHue peakyuoHHOU CROCOOHOCMU NEPEUUHDLX,
BMOPUYHLIX U MPEMUUHBIX OOHOAMOMHBIX CHNUp- MO8 6 peakyuu 3ameujeHus. AJKOTOJSATHL
['unponus, ankuiau-poBaHue (CHHTE3 MPOCTHIX 3PupoB mo Buibsmcony). Dgupst ghocghoprbix
kucrom. Ponv mono-, ou- u mpugpocgpamos 6 6uoxu- muveckux npoyeccax. IIpOMBIIITICHHBIH
cuHTe3 MetaHo’a. [lo-mydenue sTaHona: peakiusi OpOKEHUS TIIOKO3bI, THApaTalMs 3TUJICHA.
[Ipumenenune meraHona u 3ta”osia. DU3MOIOTMYECKOE JEHCTBUME METAHOJAa M ATaHOJa Ha
OpraHu3M uejoBeKa. MHOro- aroMHbl€ CIUPTHI. DTHJICHIVIMKOJIb U TJIMLEPUH KaK MPEICTaBU-
TEIH TpPEAENbHBIX MHOTOATOMHBIX CIHPTOB, HUX (U3UYECKHE U XHUMHUYECKHE CBOICTBa.
KauectBenHnasi peakuus Ha MHOTOaTOM-HbIE CIUPTHI M €€ MPUMEHEHHUE /i paclo3HaBaHUs
[JIMLEpUHA

B COCTaBE KOCMETHYECKUX cpencTB. CHHTE3 JHOKCAaHAa W3 OSTWICH-TIUKOJNSA. TOKCHYHOCTh
THICHIIUKOIA. [IpakTudeckoe mpuMe-HeHUEe STUIICHIVIMKOJIS U TIIHIEPUHA.

IIpoctbie 3¢upbl Kak U30MEpbl MpeNeibHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(UBHYECKUX M XUMHUYECKHX CBONCTB CO CHUPTaMU. Peaknus pacimeruieHusl MpOCThIX 3(QUPOB
HOI0BOJIO-POJIOM. [lepokcudvi npocmsix 3Qpupos, mepvl NpedoCmopo’CHO- Cmu npu pabome ¢
HUMU.

®enoJibl. CTpoeHue, U30MepHsl U HOMEHKIAaTypa (eHosIoB. B3anMHoe BIUsHUE aTOMOB
B Mouiekyine (enona. Ousznyeckue M XMMUYECKHe cBOWCTBa (eHola U Kpe3osoB. KucioTHbie
CBOIl-cTBa (JEHOJIOB B CpPaBHEHHH CO CIIUPTAMH: PEaKIMH C HATPUEM, THJIPOKCHIIOM HATpHS.
Peakiuu 3amenienrst B OEH30JbHOM KOJIbIIE (rajoreHupoBaHue (OpOMHUpPOBAaHKE), HUTPOBAHHE).
Ilpo- cmule s¢hupvr penonos. Oxucnenue ¢enonoB. KauecTBeHHbIE pe-akMM Ha (PEHOIL.
[Tonyuenue ¢penona. Ilpumenenue penona.

KapOonunbHble  coequHeHusi. ANbAETUABI M KETOHBL.  DJIEK-TPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KAapOOHMILHOW TPYI-TBI, €€ TOJSIPHOCTh M MOJSPU3YEMOCTb.
Knaccudukanus anp- gerugoB U KetoHOB. CTpoeHue TMpenenbHBIX aibAeruaoB. [o-
MOJIOTUYECKUH PsijI, HOMEHKJIATYPa, U30MEPHS TPEISIbHBIX allbaeru10B. CTpOSHUE MOJIEKYIIbI
arieToHa. ['omonorudeckuil psii, HOMEHKIATypa M u3omepus ketoHoB. OOmias gopmyna mpe-
JIEJTBHBIX QJBJICTHIOB W KEeTOHOB. dH3WYeckuwe CBOWCTBa (hop-ManmbAeruia, areTallbIeTH/Ia,
anieToHa. /lonsamue o Kemo-eHONbHOU Maymomepuu KapOOHUIbHLIX cOeOuHeHuli. XUMHUUECKHe
CBOICTBa MpeAeNbHbIX albJETUAOB U KETOHOB. Mexanuzm peax- yuu HYK1€0QUILHO2O
npucoeouneHusi no KapOOHUIbHOU 2pyn- ne. Peakuuum TpUCOENIWHEHUS BOJIBI, CIUPTOB,
[MaHOBOJI0pPO/Ia
u rugpocynbbuta Hatpus. [llonyuenue ayemaneu u kxemanet. CpaBHEHHE pPEAKIIMOHHOM
CIIOCOOHOCTH aJIBJICTHIOB U KETOHOB B PEaKIHIX MPUCOSAMHCHHS. Peakiuu 3aMerieHusi aToOMOB
BO-JIOPOJIa TpHU YIJIEpPOJHOM aromMe Ha Tanored. [lommmepusanus dopmanpaeruaa u
aneranpaeruga. Cummes cnupmog 63aumo- Oeucmeuem KApOOHUNbHBIX COEOUHEHUU ¢
peaxkmugom I punb- sapa. OKHcIeHHE KapOOHWIBbHBIX coenuHeHHH. OcoOEHHOCTH pe-aKluu
OKHCJIeHUA aneToHa. CpaBHEHHE OKUCIICHUS albJACTHIO0B
u keToHoB. ['mapupoBanue. BoccraHoBieHne KapOOHMIJIBHBIX CO-€IMHEHUH B  CIUPTHIL.
KauecTBeHHble peakuuu Ha aNpJeTUAHYIO Tpymmy (peakius «cepeOpsHOTo 3epKajay,
B3aumoeiictBre ¢ ruapokcuom meau (11)). Arvoonvro-kpomonosas konodenca- yust anrboe2udos
u kemonog. Ocobernnoctu popmanpaeruna. [lo-mydeHne mpenenbHBIX albIETUIOB: OKUCICHHE
CIIUPTOB, THIpA-TAIUs areTmwieHa (peaknus KydepoBa), OKHCICHHEM STHJICHA KHCIOPOJIOM B
npucyrctBun xyopunaa mnamtagus (I1). Ilomyde-Hue ameroHa OKHUCIEHHWEM TMpOMAaHONA-2 U
pa3IoKEHUEM Kalb-IUeBON MM OapHeBOM COMHM YKCYCHOUM KUCIOTHI. TOKCHYHOCTD aibJACTHIOB.
Baxueiiimue mnpeAacTaBUTENU albJETHAOB U KETO-HOB: (hOpMaibAeTH, YKCYCHBIA ambIeTui,
alleTOH U MX MPAKTH-YECKOE UCIIOIb30BAHHE.



KapOonoBbie kucaotTbl. CTpoeHHE MPeeNbHbIX OJHOOCHOB-HBIX KapOOHOBBIX KHCIIOT.
Knaccugukanus, nzomepus 1 Ho-MEHKJIAaTypa KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U IPOCTpaH-
CTBEHHOE CTpPOEHHE KapOOKCHIbHOM Trpymnmnbl. ['omonormueckuii psag u oOmas ¢opmyna
IpPEJENbHBIX OJHOOCHOBHBIX KapOOHO-BbIX KHUCIIOT. Dusnyeckue CBOICTBAa MpeaeibHbIX
OJTHOOCHOB-HBIX KapOOHOBBIX KHCJIOT Ha NpUMEpPE MYPaBbHHOH, YKCYCHOW, IPOIMHMOHOBOM,
NAJIBMUTUHOBOW M CTEapHMHOBOW KHCJIOT. Bojo-poanble cBsA3M, accouuanus KapOOHOBBIX
KHACJIOT. XMMHUYECKUE CBOMCTBA MPENENbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucinorHsie
CBOMCTBa (M3MEHEHHE OKPACKU MHIMKATOPOB, PEAK-LIUU C aKTUBHBIMU METaJlJIaMU, OCHOBHBIMHU
OKCHJIaMH, OCHOBa-HHMSMH, COJSIMH). V3MeHEeHue Cuiibl KapOOHOBBIX KHCJIOT NPU BBEICHUU
JIOHOPHBIX M aKLENTOPHBIX 3aMecTuTesiel. B3anmo-aelictBue kapOOHOBBIX KHUCIOT CO CIIUPTaMH
(peakuust ATepUdH-KaLMU), OOPAaTUMOCTh PEAKLUHU, MeXAHU3IM peakyuu mepudu- Kayuu.
["anoreHupoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO Iienb. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MYpaBbHHON KHUCIOTHL. [lo-mydeHne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIbJETU/I0B, OKHUCIEHHE IEPBUYHBIX CIUPTOB, OKHCIIEHHE AJIKAHOB U AaJIKEHOB,
THIPOJIM30M TE€MHHAJIBHBIX TPUTAJIO-TEHUAOB. B3aumooleiicmsuem peakmusa I punvapa c
yenekucavim 2azom. llodydeHne MypaBbMHOM M YKCYCHOH KHMCJIOT B IPOMBIIUIEHHOCTH.
IIpuMeHeHre MypaBbUHON U YKCYCHOU KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHUCIOTBHI: OOIIME CHOCOOBI IMO-Ty4eHHs, OCOOEHHOCTH
XUMHYEeCKHX cBOMCTB. lllaBeneBas u Ma-10HOBAas KUCIIOTA KaK MPEICTABUTENN TUKAPOOHOBBIX
KUCIIOT. Cunmeswl Ha OCHOBE MANOHO8020 dupa. Aneudpuosl U UMUObBL OUKAPOOHOBHIX KUCTIOM.

HenpenenbHble U apomMaTHUeCKHe KHUCIOTHI: OCOOCHHOCTH HX CTPOEHHUS U CBOWCTB.
[IpumeneHne O€H30MHOM KHUCIOTBL. ApoMaTH4ecKHe JUKapOOHOBBIE KHUCIOTHI ((TaneBasd,
u3zodranenas u TepedraneBas KUCIOTHI): NPOMbIULIEHHbIE MEeMOObl NO- JIV4eHUs U NpuMeHeHue.
[ToHsATHE O THIPOKCHKAPOOHOBBIX KHUC-IOTAX M WX TPEACTABUTEISAX MOJOYHOHW, JIMMOHHOM,
A07109YHON U BUHHOW KHCIIOTaX.

Beicue npenenbHble M HeTIpeienbHble KapOOHOBBIE KUCIOTHI. 3HaUeHUE U IPUMEHEHNE
KapOOHOBBIX KUCIIOT.

@OYHKUHOHAJIbHbIE NPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. XJIOPAaHTHAPUABI U
AHTUAPUABI KAPOOHOBBIX KUCIIOT: MOJTY-

YeHue, TUAPONU3. Bsaumooelicmeue x10pan2uopudos ¢ HyKi1eo@hUIbHbIMU peazeHmamu.
[Tosryuenue cioKHBIX 3(UPOB € UC-TIOTB30BAHUEM XJIOPAHTUAPUIOB U aHTHJIPUIOB KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHne, HOMEHKJIATypa U U30MepHsl CIOKHBIX 3¢(upoB. CioxHbIE
3(UpBI KaK U30Mephl KapOOHOBBIX KHUCIOT (MEXKiIaccoBas nuomepusi). CpaBHEHHE (PU3NUECKUX
CBOWCTB M pEaKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIIOT.
Iuapomu3 cnoxubx 3¢upoB. CrocoObl TOJNYYEHHS CIOXKHBIX A(QUPOB: ATepUUKAIUSI Kap-
OOHOBBIX  KHCIIOT, AaIWJIUPOBaHHE CIUPTOB M  QJIKOTOJATOB TalOr€HAaHTUPHIAMH- U
AHTUAPUJIAMU, AIKWINPOBAHUE KapOOK-CUIAaT-uOHOB. Cunmes CIOMCHLIX 2¢)upos GeHonos.
Cnooicnovle 3¢upuvl Heopeanuueckux kuciom. Humpoenuyepun. Ilpumene-aue cloxHbIX 3QUpoB B
MUIIEBON U Map(OMEpHON MPOMBIII-IEHHOCTH.

AMupl KapOOHOBBIX KUCIIOT: MOJYYEHHE U CBOICTBA Ha IPUMeEpE alleTaMu/1a.
Tonamue o numpunax kapoonogwvix kucrom. L{uaneuopunul.

Conu kapOOHOBBIX KUCIIOT, UX TEPMUUYECKOE Pa3I0KeHUE
B MPHUCYTCTBUU mIesioun. CHHTE3 KapOOHMIFHBIX COSTMHEHHI PAa3JI0KEHHUEM KaJIbIIHEBBIX COJICH
KapOOHOBBIX KUCIIOT.

Jemoncrpanuu. 1. B3aumoneiictBue HaTpusi ¢ 3TaHojoM. 2. OKHUCIIEHHE STaHONA
okcugoM menu (Il). 3. Topenne stanoma. 4. B3aumoneicTBue TpeT-OyTHUIOBOrO CHIHMpTa C
constHOUM Kuciotor. 5. Momodopmuast peakius. 6. OmpeneneHue anbJACTUIOB MPU MTOMOIIA
KaueCTBEHHBIX peakuuid. 7. OKUCIeHHE albIeTH-10B IEPMaHTaHATOM KaJIHs.

JlaGoparopHbie ONBITHI. 1. CgoiictBa »3TmiioBoro  cnupta. CBoiicTBa
rurepuna. 3. CpoiictBa denona. 4. CroiictBa pop-manuna. 5. CBOMCTBA YKCYCHOM KUCIOTHI. 6.
Comnu kKapOOHOBBIX KUCJIOT.



2.3.4. A30T- U cepocojiepKalme coeJuHEeHUs

Hutpocoenunenusi.  Dnekmponnoe — cmpoeHue — HUMpPO-Pynnbl. llonyuenue
HUmpocoeouHenuti. — Boccmanoenenue  Hu-  mpoapenog 6  amumel.  Apomamuueckue
HUMpocoeouHenus. AxyenmopHvle coucmea HUMpozpynnvl. AnbOOIbHO-KPOMOHO- 643
KOHOeHcayus Humpocoeounenut. B3pviguamule geujecmaa.

Amunbl. Knaccudukanus no tumy yriaeBoAOpOAHOTO pau-Kajia U YUCIy aMHUHOTPYII B
MOJIEKYJIe, HOMEHKJIaTypa, U30Me-pusi aMuHOB. [lepBUyHbIe, BTOPUYHBIE U TPETUYHBIC AMUHBL.
DJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MpPEIEeNbHBIX aMu-HOB. DU3HUYECKHE CBOICTBa
aMUHOB. AMUHBI KaK OpraHMYeCKHE OCHOBaHHUS: peakUuu ¢ BOJOM, Kucioramu. Coau
QIKWJIAMMO-HHA. Peaknusi ropeHHs aMuHOB. AJIKMIMPOBAaHHWE W AalWIMPOBA-HUE AMUHOB.
Peakuun aMuHOB C a30TUCTOM KHUCIOTOW. [loHsa- mue o0 uemeepmuyHvlX AMMOHUEBbIX
ocnhosanusax. Humpoza-munvl.  Memoovl  udenmugurayuu nepeuyHvIX, GMOPUYHBIX U
mpemuunblx amunog. IlolyueHne amMHMHOB aJKUIUPOBAHHEM aMMHaKa U BOCCTAHOBJICHHEM
HUTPOIIPOU3BOJHBIX YITIEBOJIOPO-A0B, U3 cUPTOB. [IprMeHeHne aMMHOB B (hapMarieBTUYECKON
MPOMBIIUICHHOCTH. ApOMaTHYecKue aMUHBl. AHHWIUH KaK Npea-CTaBUTEIb apOMaTHUYECKHX
amuHOB. CTpoeHHe aHWIMHA. B3a-MMHOE BIMSHUE TPYII aTOMOB B MOJEKYJIEe AaHWJIMHA.
Bnusnue 3amectuTeneii B apoMaTHYECKOM SJIpe€ HAa KHUCIOTHbIE U OCHOB-HBIE CBOMCTBA
apuiamMuHoOB. [IpuymHBI OCrabieHUs OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHHH C aMHUHAMH
IpelenbHOro psaa. XUMUYECKUE CBOMCTBA aHUIIMHA: OCHOBHBIE CBOWCTBA (B3aMMO-AEHCTBUE C
KHUCJIOTaMH); peaklMK 3aMELIeHHs] B apOMaTH4ECKoe SApO (raJloreHupoBaHue (B3aUMOIEHCTBUE
¢ OpOMHO# BOJIO#), HUTPOBaHUE (B3aMMOJEHCTBHE C A30THOM KHCJIOTOMN), Cyib@upo- eaue);
OKHCIICHUE; AIKUTUPOBAHUE U AYUIUPOSAHUE NO AMO- MYy d30ma ). 3awuma amuHocpynnvl npu
peaxkyuu HUmpoeanus anununa. Ayemanunuo. /fuazocoeounenus. /[uazomuposanue nepeudHbix
apunamunos. Peakyuu ouaszocoeounenuii ¢ vioe- ienuem asoma. Ycnosus azocouemanus, aso-
u ouazococmas- aawwue. A3okpacumenu, 3a8UCUMOCMb UX cmpoeHus om pH cpeowr.
Hnouxamoput. llonyuenune anununa (peakius 3MHUHA). AHWIMH KakK ChIpbe U1 TIPOU3BOJICTBA
AQHWJIMHOBBIX Kpa-cutesei. CHHTE3bl Ha OCHOBE aHUJIMHA.

Cepoopranuyeckue coequnenus. /Ipedcmasnenue o ce-poopeanuieckux coeOUHeHUsx.
Ocobennocmu ux cmpoeHus u ceoticme. 3HayeHue cepoopeaHuyecKux cOeOUHeHul.

I'eTepouukibl. A30T-, KUCIOPOJ- U CEPOCOAEpIKaIINe rete- pounkisl. Pypas, nuppod,
muoghen U uMuoazon Kak TPeNCTa- BHUTENU MATHUWICHHBIX TreTepouukioB. Ilpupona
apPOMATUYHOCTH MATUWIEHHBIX T'€TEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHE MOJEKY-- JIbl IUppOoIa,
apoOMaTUYEeCKUi XapakTep MOJeKynbl. KucioTHele cBoWcTBa muppona. Peaxkyuu eudpuposanus
eemepoyuxnos. Illowsmue o npupoousix nopgupunax — xaopoguire u eceme. Obwue
npeocmasienuss 06 ux poau 6 xHusol npupode. IIMPUANH KaK MPEICTaBUTENb MIECTUUICHHBIX
TeTePOIMKIOB. JJIEKTPOH- HOE CTPOCHUE MOJIEKYNbl MHPHIMHA, apOMAaTHYECKHH XapakTep
MoJeKkyibsl. OCHOBHbIE CBOWCTBA MUpPHUIMHA. Pasnuune B Mpo-sB- JIGHUM OCHOBHBIX CBOWCTB
nuppolia W mupuauHa. Peaknuu mupu- AWHA: 3JEKTPOQUIBLHOE 3aMellleHue, TUIPUPOBAHUE,
3aMelleHue aTOMOB BOAOPOAa B P-MONOKEHWH Ha rujapokcorpynmy. I[Iukomu- Hbl M HX
okucnenue. Kemo-enonvnas maymomepus — P-eudpok- — cunupuouna. Taymomepua  f-
euopoxcunupuouna u ypayuna. Ilpedcmasnenue 06 umuoazone, nunepuoume, NUPUMUOUHE,
uHoone, HUKOMUHe, amponuue, ckamone, Qypgypone, eucmuou- He, 2ucmamuHe, ITypUHE,
MTyPUHOBBIX ¥ MUPUMHUJIUHOBBIX OCHO- BaHHSIX.

JdemoncTpanuu. 1. OCHOBHBIE CBOMCTBA aMHHOB. 2. KauecTBeHHbIE peakliui Ha aHUJIMH.
3. AaunuHoBBIe KpacuTenu. 4. O0pasibl TeTePOIUKINISCKIX COSTUHEHUI.

2.3.5. buosiornyecku aKkTUBHBIE BellleCTBA

Kupbl Kak clnoxHble dJ(QHUpPHl TIUIEPUHA U BBICIINX Kap-OOHOBBIX KHCIIOT.
PactuTenbHble W KUBOTHBIE KUPBI, UX COCTaB. PU3NYECKUE CBOWCTBA KUPOB. XUMHUYECKHE
CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCIEHHE. [lepokcudnoe oxucnenue xcupos. llpocopkanue
Jcupos. T'MIponn3 WM OMBIJICHUE YKUPOB KaK CIIOCOO TPOMBIIIUICHHOTO TIONYYEHHs COJIeh
BBICHIMX KapOOHO-BBIX KUCIOT. ['maporennsanus xupoB. [Ipumenenue xupoB. Mbu1d Kak coyiu



BBICHIMX KapOOHOBBIX KHCIOT. Morome cBoicTBa Mblia. [Ipedcmasnenue o aunuoax. Obwue
npeocmasiie- Husi 0 OUON02UHECKUX PYHKYUAX TUNUOOB.

YraeBoabl. O6mas ¢popmyina yrieBoaos. Kimaccudukamus yrneBonoB. MoHO-, OJTUTO- U
nonucaxapuabl. du3nuecKkue CBOM-CTBa M HAXOXKICHHE YIJIEBOJIOB B INpPUpPOAE (HA NpuUMEpe
TJIIOKO3BI U PpyKTO3bl). JIMHelHas u nuKiIndeckas (GOopMbl TIIOKO3bI U PPYKTO3BL. [lupanosvl u
¢ypanozvr. Gopmynsl Gumepa n Xeyopca. [IoHsATHE O TAyTOMEPUU KaK BHJIC H30MEPUH MEXKITY
UKINYECKON M JTMHEHHON GopmaMu. Onmuueckas uzomepus 2n0Kko3vl. XMMUUECKUE CBOIMCTBA
[UIFOKO3bI: OKHCIICHHE XJIOPHOW UM OPOMHOM BOJOH, OKHCIIEHHE a30THON KUCIOTOM, BOCCTAHOB-
JICHHE B IIECTHATOMHBIN CIIUPT, ayuiuposarue, arKuiuposad- Hue, N30Mepu3alus, KaueCTBEHHbIE
peakuu Ha TIIOKO3Y (9KC-TIEpUMEHTAJIbHbIE J0Ka3aTeNbCTBA HAIWYMs albJCTHAHON U
CHUPTOBBIX TIpPYyHH B TIJIIOKO3€), CIHPTOBOE, MOJIOUHOKHUCIOE, HPONUOHOBOKUCNIOE U
macnanoxucioe opoxenue. [ TMKO3UIHBINA THIIPOKCUI, ero cnenuduyeckue cpoicta. [lonstue
0 mMKo3u-gax. IloHsaTue o rioKo3uAax, UX HAXOXKIAEHUM B Ipupone. Ilo-nydeHue riroKo3bl.
®pyKTo3a Kak u3o0Mep roko3bl. Pubosa

u ne3okcupur6o3a. [Ipumenenue u 6uonorndeckas poib yrieBo-a0B. OKHCICHHE YIIIEBOJIOB —
MCTOYHUK PHEPTUH KUBBIX Opra-HU3MOB.

Jucaxapuabl. Caxapo3a Kak NpEICTaBUTENb HEBOCCTAHAB-TMBAIOIIMX IUCAXapUJIOB.
CrtpoeHnue, puznyecKkrue U XMMU4e-CKHe CBOMCTBA caxaposbl. Manvmosa, 1akmo3sa u yeiioouosa.
ux cmpoenue, ¢usuueckue u xumuveckue ceoticmea. I'maponus aucaxapuaoB. [lomyuenue
caxapa u3 caxapHoi cBekJbl. [IpumMe-HeHre caxapo3bl.

IMosmcaxapuabl. Kpaxman, riIMKoTeH W IEIUII0I03a KaK OHO-JIOTHYECKUE IMOJTMMEPHI.
Kpaxman kak cMech aMHIO3bl M aMHJIOTIEKTHHA, €ro (u3nyecKkue CBOWCTBA. XHMHUECKUE
CBOMCTBa Kpaxmaljia: TUIpOJIN3, KAaYeCTBEHHAs pEaKIUs C HOJOM M €€ MPU-MEHEHHE s
oOHapyXeHHs KpaxMmalla B MPOJIyKTaX MUTAHUS. [ 1UKO2eH: 0CODeHHOCmU CMPOeHUsl U C8OLICS.
[{emtrono3a: cTpoeHue U (PU3HUECKUE CBOMCTBA. XUMHUUYECKUE CBOMCTBA LEJ-JIFOJIO3bI: THAPOIIN3,
oOpa3oBanue CcloXHbIX 3(pupoB. Ilpumenenue kpaxmana u uemIono3sl. [IpakTudeckoe
3HaueHUe MoJKuca-xapuaoB. [lonamue o npouzeoocmee bymazu.

HyxnennoBbie kuciaorsl. Hykneosuasl. Hykneornael. HykiienHOBBIE KHCIOTHI Kak
npupoHble nonuMmepsl. CoctaB u crpoeHne HykinenHoBbIX kuciot (JIHK u PHK). I'maponus ny-
KJIEMHOBBIX KHACJIOT. POJIb HYKJIIEMHOBBIX KUCIIOT B KU3HEJEA-TEIBHOCTH OpraHu3MoB. OyHKINN
JHK u PHK. Komnnemen-tapHocts. ['enernueckuit xon. Hccneoosanmue cocmasa JHK
yenoeeKa u e20 NPaKmuieckoe sHaueHue.

AMUHOKHCJI0TBI. COCTaB, CTPOEHUE M HOMEHKIIATypa aMUHO-KHUCIIOT. ['oMonornyeckuii
PAI IpeleIbHBIX aMUHOKUCIOT. M30Mepus npedenvhvix amurnokuciom. Onmuyeckas usomepus.
Ou3nyeckue CBOWCTBA MPENEIbHBIX aMUHOKUCIOT. (CHOBHble aMUHOKUCIOMbI, 0bpasyioujue
benxu. CriocoObl TONyYeHUsI aMUHOKUCIOT. AMHUHOKHUCIOTHI KaK aM(OTEpHbIE OpraHUYecKue
COCIMHEHUS, PABHOBECHSI B PAacTBOpax aMHUHOKHUCIOT. CBOWCTBAa aMHUHOKHCIIOT: KHCJIOTHBIC U
OCHOBHBIE€ CBOWCTBA; U3091€KMpUYecKas MoyKa, alKuIuposanue N aluIupoOBaHNEe aMUHOTPYII-
nbl; JSTepudukanus; peakuuu ¢ a3oTucTod kuciaoroil. KauecTBeHHBle peaknuu  Ha
aMUHOKUCIIOTHI ¢ ruapokcuaom wmead  (Il),  nuneuopumom, 2,4-ounumpogpmopbenzonom.
Crneuuduueckne KadecTBEHHbIE pEaKIMM HAa apOMATUYECKHE H  TeTePOIMKIMYECKHe
AMHHOKHUCIIOTHI ¢ KOHIICHTPUPOBAHHOM a30THON KUCIIO-TOM, Ha MUCTEHH ¢ arieraTtoM cBuHIa (I1).
Ilonamue o yuxnuueckux amudax — JaaKmamax u oukemonunepasuxax. buonoru-ueckoe
3HAYCHHE O-aMUHOKHCIIOT. O0JIacTH MPUMEHEHUSI aMUHO-KHUCIIOT.

IMenTtuabl, ux crpoenue. IlentuaHas cBs3b. AMUIHBIN Xa-pakTep MENTHUIHOW CBS3H.
CunTe3 nentuaoB. [ 'uapoaus3 nenTu-ao0B.

beaku kak npupoanbie Ouomosmmepsnl. CoctaB u crtpoeHue OenkoB. llepBuunas
CTPYKTypa O€lKOB. Xumuueckue memoOvbl YCMAHOBNEHUs AMUHOKUCIOMHO20 COCMasa U
nocnedosamensb- Hocmu. OepMEHTATUBHBIN ruapoan3 6ernkoB. Bropuynas ctpyk-Typa OenkoB:
o-CIHpanb, PB-cTpykrypa. TpeTudHas M dYeTBep-TUUHAs CTpyKTypa OenkoB. JlucynbduaHbie
MOCTUKH U HOHHBIE



W BaH-JCpP-BaallbCcOBBI (THAPOGOOHBIC) B3aUMOJCUCTBUS. XHMH-UYECKHE CBOHCTBA OEIKOB:
TUAPOJIN3, ICHATypalus, KaueCTBeH-HbIe (IIBETHBIC) peakiuu Ha Oenku. [lpespawenus 6enkos
nuwu 8 opeanuzme. buonornyeckre QyHKUUU OCTKOB. JJocmudicenus 6 uzyuenuu cmpoenus u
cunmesa 0enKos.

JdemoncTpauuu. 1. PacTBopuMOCTH yriieBOJOB B BoJe M 23TaHo-le. 2. OOpasibl
AMUHOKHCIIOT.

JlaGoparopubie omnbIThl. 1. CpoiicTBa rmwoko3bl. 2. OnpeneneHue Kpaxmajia B
npoaykTax nutanus. 3. JKupel u ux cBoiicTBa. 4. L[BeTHBIC peakiiuu OSIKOB.

2.3.6. BbicokoMoOJIeKYJISIPHbIE COeTUHEHUS

OCHOBHBIE TOHATHS BBICOKOMOJIEKYJISIDHBIX ~ COEAMHE-HHUIl: MOHOMEp, IOJIUMep,
CTPYKTYpHOE  3BEHO, CTENEHb monuMme-pusanuu. OCHOBHBIE  CHOCOOBI  TOJyYeHUs
BBICOKOMOJIEKYJIID-HBIX ~COCJIMHEHMM: pEeakUuu MOJUMEpU3alMy U  [OJUKOHJCHCA-LUH.
Cononumepusanus. CTpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOICTB IOJHUMEPOB OT
cTpoeHusi Mouiekys. Kiac-cupukanuss NoauMepoB: IUIACTMAcChl (IUIACTHKHU), 3JIacTOMEPHI
(Kay4yKu), BOJIOKHA, KOMIO3UThl. COBpEMEHHbIE IUIACTMACChl (IUIACTHKH) (IIOJUATHUIIEH,
MOJIMIIPOTNIUJICH, TIOJUCTUPOJI, TOJH-BUHWIXJIOPUI, (TOpoIiacT, moJudTUiIeHTepedTanar,
aKpuiI-Oy-TaJlue€H-CTUPOJIbHBIA ~ IJIACTUK,  IOJIMKApOOHATHI). Tepmoruna-ctuunsle U
TEPMOpPEAKTUBHBIE MoNUMeEpbl. PeHonpopManbaeruanble cMoibl. KoMno3uTHele MaTepuasibl.
Hepcnekmuebl UCNONIB306AHRUA  KOMNO3UNIHbIX MAMEPUANOSE. Yenennacmuxu. BOJ'IOKHa, ux
KJIaCCI/I(l)I/IKaHI/ISI. HpI/IpOIIHI)IC U XHMHYCCKHE BO-JIOKHA. I/ICKYCCTBGHHI)IG U CHHTCTHYCCKHEC
BoJIOKHA. [IoHsATHE O BUCKO3€ U anieTaTHOM BoJOKHE. [lonuadupHble U MonuaMuIHbIe BOJOKHA,
UX CTpoeHue, cBoiicTBa. [IpakTrueckoe nucronb30Ba-HUEe BOJOKOH. Diactomepsl. [Ipupoanslil u
CHUHTETHYECKUH Kay-uyk. Pesuna u »0onHuT. Ilpumenenue nonumepoB. Cunmemuue- cKue
nnenxku. Membpanvl. Hoevie mexnonocuu oOanvhenuie20 COBEPUEHCMBOBAHUS NOTUMEPHBIX
mamepuanos.

JdemoncTrpauuu. 1. O6pasusl mactukos. 2. Komekius BonokoH. 3. [lonukonaeHcarus
STUJICHTJIUKONS C TepedTaneBoil KUCIOTOM.

JlaGopaTopHble onbIThbl. OTHOIIEHUE CUHTETUYECKUX BOJOKOH K pacTBOpaM KHCIOT U
[IEJI0YEil.

2.4. XuMHud 4 KM3Hb

2.4.1. XumMnueckas TexHoJ10rusl (XuMusi B NIPOMBIILJICHHOCTH)

OcHOBHbIE NPUHUMIBLI XUMHYeCKOH TexHoiaoruu. OO-mMe mnpejcTaBleHus o
MPOMBINIICHHBIX CITOCO0aX MOJyUYeHHUsI XUMHUUECKUX BEIIECTB.

IIpou3BoACTBO CePHOIl KMCIOTHI KOHTAKTHBIM CIOCOOOM.

Xumusm npouecca. CpIpbe 1715 IPOU3BOACTBA CEPHON KHUCIIOTHI.

TexHonornueckas cxema mporecca, MpoLeccsl U annaparsl.

Mexanusm kamanumuueckoz2o oeticmeust okcuoa sanaous (V).

IIponsBoacTrBo ammmuaka. XumusM npouecca. OnpenenceHue ONTHUMAIBHBIX YCIOBUMN
npoBeJeHNs peakuuu. [IpuHIKI UpP-KYJSIUN U €ro peaan3alus B TEXHOJIOTMYECKOl cxeMme.

Merajnyprusi. Yepnas Meramuryprus. lIpousBoactBo udyryHa. JIOMEHHBIN Ipolecc
(cbIpbe, YCTPOMCTBO JOMEHHOM TMe4yd, XUMHU3M Ipouecca). [llpouzeoocmeo cmanu 6
mapmenosckou neuu. 1Ipou3BOACTBO CTadM B KHUCIOPOJHOM KOHBEPTEPE U B BJIEKTpOIIEYAX.
Ipsmoii memoo nonyuenus dceneza us pyovl. l|BeTHas MeTamutyprusi.

Oprananyecknii cunTe3. [IpoMbinenHas opranndeckas XxuMusa. OCHOBHOM M TOHKHI
opranvueckuid  cuHtre3. Haumbonee KpyNmHOTOHHaXKHBIE TPOU3BOACTBA  OPraHHUYECKHUX
coequnenuil. [IponsBoncTBo Meranona. [lomydeHne ykCycHOM KHMCIOTBHI M gopmanvoecuda u3z
memanona. Ilonyuenue ayemama yenniono- 3vi. Cblpbe N1 OPraHUYECKON MPOMBIIIICHHOCTH.
ITpoGnema 0TX070B ¥ MOOOYHBIX IPOAYKTOB. Cunmesvl Ha OCHOGe CuUHMmMe3-2a3a.

2.4.2. XuMus ¥ 3K0JI0TUs



XUMHYECKOe 3arps3HEHUE OKpYXKarolled Cpelbl U €ro MOCIEICTBUS. DKOJIOTHS U
npo0iieMa OXpaHbl OKpYKarolei cpe-abl. «3elieHas XUMUSL.

JdemoncTpauuu. 1. Ceipbe JUisi MPOU3BOJICTBA CEPHON KUCIO-THI. 2. Mo/eNb KUIISIIETO
cios. 3. XKenesnas pyna. 4. O6pasiibl CIUIaBOB JKeJe3a.

2.4.3. XumMus ¥ JHepreTuKa

[IpupoiHbIE UCTOYHUKHU YTIIE€BOAOPOOB. [IpupoaHbIii M MOMyTHBIN HE(TIHOW Tra3bl, UX
coctaB U ucnonb3oBanue. Hed1p xak cmeck yrineBonopooB. CoctaB HedTH U ee mepepaboTka.
[lepBuunas u BropuuHas mnepepaborka HedTH. Ileperonka Hed-tu. Kpekunr. Pudopmwunr.
Hedrenpoaykrel. OxraHoBoe uucino OeHszuHa. OxpaHa OKpyXaroumieil cpeasl Impu
He(drenepepaboTKe
U TpaHcrnoptupoBke HedrenpoaykrtoB. Kamennsiit yronb. Kok-coBanue yrus. [asuduxarms
yris. DKoJIoruueckrue mpoosieMbl, BOSHUKAIOUINE MPU UCIIOJIb30BaHUU YIS B KAUeCTBE TOILIMBA.
ATnbTepHATUBHBIC HCTOYHUKH SHEPTHUH.

2.4.4. XuMus " 310pOBbe

Xumuss numM. JKupbl, Oenku, yrieBOIbl, BHTaMHHBI, (epMeHTH. ParnuoHanbHOE
nutanue. [Iumesbie 1o6aBku. [Tu-messie 100aBKY, UX Kiaccuukamus. 3anpereHHbie u pa3pe-
HICHHEIE ITHIIEBbIe 100aBKU. OCHOBBI HUIIEBON XUMMUU.

Xumus B Meauiuae. [TorsTHe 0 apManeBTHIeCKOl XUMUH
u ¢dapmakojoruu. Paspaborka jekapcTB. JIeKapCTBEHHBIE CpEeA-CTBA, HMX KJacCH(pUKAITUA.
[IporuBoMuKpoOHBIE  cpencTBa  (Cynb-(aHWIAMHUIHBIC  TIpemapaTl W AHTHOWOTHKH).
AHanmbreTuku  (acmMpuWH, aHAJIBIWMH,  IapaleTaMoJl, HAPKOTHUYECKHE  aHAIbI'e-THKH).
AnmueucmamunHvle npenapamsi. Bspxyume cpenctsa. [ opmMonsl u 20pMoHaAbHbIE NPEnapamai.
[IpoGnemsbl, CBsI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpENapaToB. BpeaHbie MpU-BbIUKH U
GdaxTopsl, paszpylarnue 370pOBbe (M30BITOYHOE MO-TpeOJICHUE XHUPHOW MHINU, KypeHHE,
ynoTpeOaeHne aaKoTosi, HAPKOMAHHUS).

2.4.5. Xumus B noBceaHeBHOM ku3Hu KocmeTnueckue u nappromMepHbie CpeICTBA.

boitoBast xumusi. [loHATHE O MOBEPXHOCTHO-AaKTHBHBIX Be-IIECTBaX. Moromme u
yucTsanme cpeacrBa. OrOenuBaromue cpeactBa. [lpaBuna Oe3zomacHoi pabOTHI C €IKUMH,
TOPIOYUMHU
TOKCUYHBIMU BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XuMuH. [luemenmur u xpacku. I[lpunyunsi
OKPAWUBAHUSL MKAHELL.

2.4.6. XuMus B CTPOUTEJIHLCTBE

I'unc. W3Bects. Llement, Oeton. Kien. Ilogbop onTHU-ManabHBIX CTPOUTENIBHBIX
MaTEpHAJIOB B MIPAKTUYECKOM IEATEIb-HOCTH YEIIOBEKA.

2.4.7. XuMus B CeJIbCKOM X035IlCTBE

MuHnepanbHble U opranuueckue ynoopenus. Cpencra 3amuThl pacteHuid. [lectunuapr:
MHCEKTUIUAbI, TepOnuLuIbl U GYHTUIUABI. PerenienTsl.

2.4.8. Heoprannueckue MaTepuabl

Crekio, ero Buapl. CWIMKaTHas MPOMBIIIJIEHHOCTh. TpaJlLMOHHBIE U COBPEMEHHBIE
KepaMuueckre Marepuansl. CBepxnpoBosanias kepamuka. [loHsaTre o kepmeTax, MaTepHua-jax ¢
BBICOKOU TBEPIOCTHIO.

2.4.9. XuMusi B COBpEMEHHOM HayKe

Ocobennocmu coepemennoti Hayku. Ilpogheccus xumuxa.



MeTtoomoruss HAy4yHOTO HCCEeNOBaHUSA. METONIbl HAaydyHOTO T[O3HAHWS B XHMHHU.
CyObekT M 00BEeKT Hay4yHoro mnosHaHus. Ilo-ctaHoBka mpoOiembr. COop uHbOpManuu u
HaKkorjieHHe (akToB. [HUmoTesa M ee »JKCIepUMEHTalbHas MpoBepka. TeopeTnueckoe
00BSICHEHUE TIOJYYCHHBIX PE3y/IbTaTOB. MHIYKINS U NEeAYKIUs. DKCIIEpUMEHTaIbHAs TIPOBEPKA
MOJTYYEHHBIX TEOPETHUYECKUX BBIBOJOB C IEJBIO PACIIPOCTPAHEHUsSI UX Ha Oojee MIMPOKUN KPyT
00BEKTOB. XMMHUYECKUI aHAINU3, CUHTE3, MOACIHUPOBAHNE XH-MUYCCKHX TPOIIECCOB M SIBICHHM
KaK METO/Ia Hay4yHOTO MMO3Ha-HUs. HaHOCTPYKTYpEHIL.

BBenenne B MPOEKTHYIO NeSATENbHOCTh. [IpoekT. THIbl W BHIBI MPOEKTOB, ATAIIbI
peanu3anuu npoekTa. OCOOCHHOCTH pa3-pabOTKU MPOEKTOB (MOCTAHOBKA IeJiei, Mmoadop
METOHK, paboTa
C JIUTepaTyPHBIMH UCTOYHUKAMHU, O()OPMIICHUE U 3aIlIUTA PO-CKTA).

HUcrounnku xumudeckord wuHpopManuu. I[loMck Xumude-ckoil uWHGOpPMAIMU TI0
Ha3BaHUSM, UICHTUPHUKATOPAM, CTPYK-TYpHbIM popmynam. PaboTa ¢ 6azamu 1aHHBIX.

Cogpemennbie uzuko-xumuyeckue memoovl YCMAaHo8Ne- HUs cOCmasa U CMpYKmypol
sewecms.

Jemoncrpanun. 1. [Mumessie kpacurenu. 2. Kpamenune Tka-Heil. 3. OrOenuBaHue
Tkanel. 4. Komnekus cpencT 3amuThl pactenuil. 5. Kepamuueckue marepuansl. 6. L[BeTHbIe
crekna. 7. Ilpumepbl paboThl ¢ XUMUYSCKUMHU 0Oa3amMu JaHHBIX. JlaGopaTopHble onmbIThI. 1.
3HaKOMCTBO ¢ MowmMUMH cpenctBa-mu. 2. Kieun. 3. 3HaKOMCTBO € MHUHEpPAIbHBIMU
yAOOPEHUSIMU U U3yYEHUE UX CBOMCTB.

2.5. Tunsl pacyeTHBIX 3a/1a4

1.HaxoxzaeHue MOJIEKYJIIpHOM (OpMyJibl yIJIeBOAOpOJAa MO €ro INIOTHOCTH M MAaccoBOM joie
3JIEMEHTOB, BXOJSIIUX B €0 COCTAB WUJIH 110 IPOAYKTaM CTOPAHHUSL.

2.PacueTsl MaccoBOM 0JM (MacChl) XUMHUYECKOTO COCTMHE-HUS B CMECH.

3.PacueTs! Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYK-TOB PEAKLIUHU, €CIM OJIHO U3 BELIECTB
JIaHO B U30BITKE (MMEET IPUMECH).

4.PacueTsl MaccoBOW WJIM OOBEMHOW JONM BBIXOJA MPOAYK-Ta PEAKIUH OT TEOPETUUYECKU
BO3MO>KHOTO.

5.Pacuets! TemioBoro adexra peakium.

6.PacueTsl 00bEMHBIX OTHOIIEHUH ra30B MPU XMMUYECKUX PEaKIUX.

7.PacueTsl Macchl (00beMa, KOJMUYECTBA BEIECTBA) MPOIYK-Ta PEaKIMH, €CIM OJJHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C OINpe-AEICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA.

8.Pacuemvl 5Hepeuu akxmugayuu u KOHCMAHMbL CKOPOCMU DeaKyuu no 3KCHePUMEHMATbHbIM
OaHHbBIM.

9.PacueT KOHCTaHThI paBHOBECHS 110 PABHOBECHBIM KOHIIEHTPAIIUSAM BEIECTB.

10.Pacuer paBHOBECHBIX KOHLEHTpAIMi BEIIECTB, €CJIIM M3BECTHBI MCXOHbIE KOHIEHTpaluu
BEIIECTB U KOHCTaHTa PaBHO-BECHS.

11.Pacuer pH pacTBOpa CHJIBHON KHCIOTBI W CHUJIBHOIO OCHOBAaHHS, €CIM H3BECTHA HX
KOHIIEHTpaLUs.

12.Pacuem pH pacmeopa cnabou xuciomei u c1aboeco OCHOBAHUs, eCAU U3BECHHA UX
KOHYeHmpayus u KOHCMauma Oucco- Yuayuu.

13.Pacuem pacmeopumocmu conu, eciu uzeecmua seauduna ee I1P.

14.Pacuemsi ¢ ucnonv3osanuem 3aKoH08 31eKMPOIU3A.

2.6. Tembl npakTHYECKUX PpadoT

1. CkopocTh XUMHUYECKUX peakluil. XMMHUECKOEe paBHOBECHE.

2. DKCIepUMEHTaIbHOE pelIeHue 3a1a4 o Teme «I amoreHs».

3. DKCIepUMEHTAIbHOE PEIICHHE 33/1a4 10 TeMe «XaJIbKOTCHBD».

4. [lonydyeHne amMmmMHaKa U U3y4eHHE ero CBOMCTB.

5. DKcnepuMeHTaIbHOE pelIeHHe 3a/1au M0 TeMe «DJIEMEHTHI MOJrPYIIbI a30Tay.
6.OKcriepuMeHTaIbHOE PelIeHUe 3a/1a4 10 TeMe «MeTal-JIbl IIaBHBIX TOATPYIII.



7.IlonyuyeHnue MeTHOTO Kymopoca.

8.OkcneprMeHTaNIbHOE PelIeHHE 3a/1a4 10 TeMe «MeTayuibl TOOOYHBIX TOATPYIII.
9.ITonyuenue conmu Mopa.

10.M3roToBrieHne Mojieneid MoJIeKysl OpraHU4eCKIX BEUIECTB
11.Tlony4yeHue 3THIIEHA U U3YUYEHUE ETO CBOWCTB.

12 .ITony4uenune 6pomdTaHa.

13.ITonyyenue areroHa.

14.TTony4eHne YKCYCHON KHCIIOTBI.

15.Cunres sTrianerara.

16.I'maponns kpaxmaiia.

17 inenTudukaius opraHudecKux BEIIECTB.
18.PacnoznaBanue miacTMacc.

19.Pacnio3HaBaHue BOJIOKOH.

20.Kparmenue TKaHew.

2.7. TeMbI JONMOJIHUTEIbHBIX ONBLITOB U CHHTE30B

1.0mpenenenne Ka4eCTBEHHOTO COCTaBa OPraHUYECKOTO BEIECTBA.
2.Ilony4yeHne MeTaHa, U3y4eHHE €ro CBOMCTB.
3.I1onyueHne aneTHICHA U OTBITH C HAM.

4 TlomyyeHne TUIICHA U COOMpPAHUE eTo B Ta30METP.
7.CuHTe3 TuOpoOMITaHA.

8.CBoiicTBa cKUNIAIApA.

9.Bo3ronka HadraauHa.

10.06pa3zoBanue nogohopma.

11.Tlony4yenue akposieuHa.

12 Tlony4yenue n3oamuiaierara.

13.CunTes Kpacurtens aHUITMHOBOIO TOIy00ro.
14.Cepebpenue.

15 Kpucramnuzanus U3 nepechleHHOro pacTBopa.
16.ITonyuenne manaxura.

17 .Ilony4enwue xene3H0ro Kyrnopoca.

18.ITonmyueHne ropbKoit CONH.

19.ITonyuenne 6poma 1 OPOMHOMN BOJIBL.
20.ITomy4ueHue XJI0POBOJAOPO/IA M COJITHON KUCIIOTHI.
21.Tlonyuenue nupodoproro xenesa ().
22.ITony4enue ruapokcuaa sxenesa (11).

23.CuHre3 ruipokapOoHaTa HaTpusl.

24.CuHTe3 alOMOKAINEBbIX KBACIIOB.

25.Cuntes xnopuaa menu (11).

26.AroMOTepMHS.

27.BzaumMoeiicTBe aTFOMUHUS C OPOMOM.
28.I'opeHne yriisi ¥ cephl B paciijIaBICHHON CeITUTpe.
29.B3anMoieiicTBHE HUTPHUTA HATPHUS C BOJIOH.
30.BoccTaHoBeHHE CBUHIIA MATHUEM.

31.030H B nipodupKe.

32.ITpurotoBicHUE KPaxXMaJILHOTO KJIeHCcTepa U HOIKpaX-MaJlbHOW OyMar.
33.I1onydeHue «KyrnopocHOr0 Macia.
34.00yrirBaHue caxapa CepHOM KHCIOTOM.
35.Peakmus, KOTOpoit 0oJIee MATH THICSY JIET.
36.«JIucuit XBoCT» U3 HUWINHApA.
37.«Heopranuueckuit caay.

38.Xpycrsimast 0OJIOBSHHAS TTaJ0vKa.

39.CmuiaB Byna.

40.Bcmplika cMecH epMaHTaHaTa Kajlusl ¢ TIULEPHHOM.
41.CBUHIOBBIN IIEMEHT.



42.Bcmblllika cMecH IepMaHTraHaTa Kajlus U aTlOMUHHMS.
43.«Bynkany.

44 XuMu4ecKuil cepreHTapuil.

45, TanacTBEeHHAs HAIINUChH.

46.I"paBUpOBKa MO0 ME/IH.

Ilnanupyembie pe3yjbTaThl OCBOCHHUS Y4€OHOI0 npeamMera « XuMus» Ha
yIr.1y0JICHHOM YPOBHE CpeHero o0mero o0pa3zoBaHus

1.1. Ilnanupyemble JIMYHOCTHbIE Pe3yJbTAThI OCBOCHHSI Y4eOHOIr0 mpeaMera
«XuMus» Ha yriay0JeHHOM ypOBHe

[TnaarpyeMbIMU JTMYHOCTHBIMU PE3Yy/IbTaTAMH B paMKaX OCBOCHHUsS y4eOHOTrO MpeaMera
«XuMHs» Ha YriyOJIeHHOM YpOBHE SIBJISIIOTCS:

1) B cdepe oTHOmeHHIT o0y4yawmmuxcsi K cede, K CBOeMY 310-POBbIO, K
NMO3HAHMIO celsl:

— TPUHATHE W PEATH3ALMI0 LEHHOCTEW 30pOBOTO M 0€30-NacHOro o0pasa KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIE-TEHTHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY U
MICUXOJIO-TUYECKOMY 3/I0POBBIO;

— HEMpPUITHE BPEAHBIX MPUBBIUCK: KYPEHHUSI, YIIOTpeOIe-HUsI aJTKOT0JIsl, HAPKOTHUKOB;

2) B cdepe OTHOLIEHUI O00y4alOUIUXCS K OKPY:KAWIIEMy MHUPY, K KHBOI
NpHUpo/e, Xy10:KeCTBEHHOI KYJIbType: — MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOB-HIO Pa3BUTHS HAyKH, 3HAYUMOCTh HAYKH, TOTOBHOCTh K Hay4-HO-TEXHUYECKOMY
TBOPYECTBY, BIAJICHUE JOCTOBEPHON MH(pOpP-MaIUeil 0 MepeioBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAayUHBIX 3HAHU-IX 00 yCTpoOMCTBE
Mupa 1 o0IIeCcTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K 0OOpa3oBaHUIO, B TOM YHCJIE CamMo0oOpa3oBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO eCcCHOHATEHON U OOIIIECTBEHHOM JESTEHHOCTH,

— DJKOJIOTMYecKasi KyNbTypa, Oepe’KHOe OTHOIIEHHWE K POA-HON 3emMje, MpUPOTHBIM
6orarctBam Poccum u mMupa, MOHMMaHUE BIMSHUSA COIMATIbHO-3KOHOMHYECKHX IPOLECCOB Ha
COCTOSIHME TPUPOAHOM M COLMAIBHOW CpeIbl, OTBETCTBEHHOCTH 3a COCTOSI-HUE IPUPOJIHBIX
pecypcoB, YMEHHMI U HAaBBIKOB Pa3yMHOTO MPHU-POJIOTOIB30BaHUS, HETEPITUMOTO OTHOIICHHS K
NEHCTBUSAM,IPUHOCSIIAM BpEel DKOJIOTUH; TPUOOPETEHHE ONbITa HSKOJIOrO-HAMPaBICHHOM
JeSITEIIbHOCTH;

3) B cepe oTHOLIEHHIT 00yUAIOIIUXCH K TPYAY, B chepe cO-IMATBLHO-IKOHOMHYECKUX
OTHOLLICHHWH:

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccud Kak MyTh M CIO-CO0 pean3alnuu
COOCTBEHHBIX KU3HCHHBIX TUIAHOB;

— TOTOBHOCTh O0Yy4YaromMXcsi K TPYAOBOM NpoQeccCHOHANb-HON JEeATENbHOCTH KaK K
BO3MOXKHOCTH  y4acTHsl B  PEIIEHWHM  JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaIMOHATB-HBIX TTPOOIIEM;

— TMOTPEOHOCTh TPYAUTHCA, YBAKEHUE K TPyLy U JIOASIM Tpyda, TPYIAOBBIM
JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEH-HOE M TBOPYECKOE OTHOIIEHHE K Pa3HbIM BHJAM
TPYIOBOM J€SI-TEIBHOCTH.

1.2. Ilnanupyemble MeTanpeAMeTHbIE Pe3yJIbTaThbl 0CBOCHHMS Y4eOHOIo mpeamera
«XuMHD» HA YIJIY0JI€HHOM YPOBHeE

[Tnaaupyembie MeTarpeIMETHBIE Pe3yabTaThl B paMKaX OCBOCHHS Y4eOHOTO IMpeamMera
«XWMUsI» Ha yIIIYOJICHHOM YPOB-HE MPEICTABICHBI TPEMs TPYIITAMHA YHUBEPCATBHBIX YUCOHBIX
nevcreuit (YVY /).

1. PerysisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe /IeiicTBUS BBIMYCKHUK HAYIUTCS:

— CaMOCTOSITEIIBHO OIPEACIIATE 1SN, CTABUTH U (DOPMYIIH-



poBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON AESITENbHOCTH
Y )KM3HEHHBIX CUTYyaIUsX;

— OILICHMBATh PECYPChl, B TOM YHUCJE BpPEMS U JpYyrue HeMma-TepHalbHbIE PECYPCHI,
HEO0OXOAUMBIE VISl JOCTUKEHUS [TOCTaB-JICHHON paHee 1eu;

— COTIOCTaBJIATh MMEIOIINECS BO3MOXKHOCTH U HEOOXOIU-MbIC /ISl JOCTHIKCHUS IETH
pecypchl;

— OpraHu30BbIBaTh d(H(HEKTHUBHBIA MOUCK PECYpPCOB, HEOO-XOTUMBIX ISl JOCTH)KCHHUS
IMOCTaBJICHHOM 1ICIIH;

— ONPEACIIATh HECKOJIBKO MyTEN JOCTUKEHHS TOCTABICH-HOU LIEJIH;

— BBIOMpATh ONTUMANBHBIA MyTh JOCTIKEHUS LEIHM C Yy4e-TOM 3(PPEeKTUBHOCTH
pPacxo/10BaHUsl PECYPCOB U OCHOBBIBASICH HA COOOPAKEHUSIX STUKU U MOPAIIH;

— 3a/JaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPBIM MOXHO OIPENEIUTh, YTO IEJIb
JIOCTUTHYTA;

— COTOCTAaBIIATh TOJYYCHHBIM pe3ysbTaT MACSATENBHOCTH C IOCTAaBICHHON 3apaHee
LEJIbIO;

— OLEHUBATH IIOCIEJICTBUS JOCTHXKEHHS IIOCTaBJICHHOM LEIM B JEATEIbHOCTH,
COOCTBEHHOM KU3HU U JKU3HU OKPYXKAK0-IIUX JIIOJIEH.

2. [To3HaBaTe/IbHbIE YHMBePCcAJIbHbIe YUeOHbIe JelicTBUSI BbITyCKHUK HAy4UTCS:

— KPUTUYECKH OIICHUBATh U UHTEPIPETUPOBATH HH(POPMA-IIHIO C Pa3HBIX MO3HIINH;

— pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B HHPOP-MAITMOHHBIX HCTOYHHUKAX;

— MHCHOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CPEICTBA Ul IIPEACTABICHUS
BBISIBJICHHBIX B MH(POPMALIMOH-HBIX UCTOYHHKAX MPOTUBOPEUMIA;

— OCYILECTBIIATh pa3BEPHYTHII HH(OOPMAITMOHHBIN TOUCK
U CTaBUTb Ha €0 OCHOBE HOBbIE (yueOHbIEC U TI03HABATENIbHBIE) 3a/1aUH;

— HCKATh U HaXOAUTh 0000IIEHHBIE CLIOCOOBI PELICHUS 3a-/1ay;

— MPUBOJIUTH KPUTHUECKHE apTyMEHTHI KaK B OTHOIIEHUU COOCTBEHHOTO CYKJIEHUS, TaK
Y B OTHOLLIECHHUH JICCTBHI U CYK-JICHUI APYTrOro;

— aHaJIM3UPOBaATh U MPeoOpa30BbIBATH IPOOIEMHO-TIPOTH-BOPEUNBBIE CUTYAIINH;

— BBIXO/IUTH 32 PaMKH Y4eOHOIO MpeIMeTa U OCYIIECTBIATh 1I€JeHAPAaBICHHbIH MOMCK
BO3MOYKHOCTH LIMPOKOI0 IIEPEeHOca CPEJICTB U CIOCOOOB JIEHCTBHUS;

— BBICTpauBaTb HWHAMBUYAIbHYIO O0Opa30BaTENbHYIO Tpa-€KTOPHUIO, YUUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHU-KOB U PECYpPCHBIE OTPAaHUUYEHUS;

— MEHSTh U yJEpKUBaTh pa3Hble MO3UIMHM B MO3HABATENb-HOM JESTENbHOCTH (OBITH
YUYEHHUKOM M  yduTeneM; (opMynupo-BaTh 00pa3oBaTelbHbIl 3ampoc M BBINOJIHSATH
KOHCYJIbTaTUBHbIE (YHKIIMH CaMOCTOSATENbHO; CTaBUTh MpoOiieMy M paboTaTh HaJ ee
pelIeHreM; yIpaBisTh COBMECTHOM MO3HABATEIbHON J€sI-TETbHOCTHIO U MOTUMHATHCS).

3. KoMMyHUKaTHBHbIC YHHBepcalbHbIe YUeOHbIe AelcTBUSA BBITYyCKHUK HAy4UTCS:

— OCYILECTBIIATH JEJIOBYI0 KOMMYHMKAIIMIO, KaK CO CBEp-CTHHKaMHu, TaK H CO
B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ Mpe/eIamMu);

— IIPHU OCYIIECTBJIEHUHU TPYNNOBOI pabOThl OBITh KaK PYKO-BOJIUTENEM, TaK U YICHOM
IPOEKTHON KOMaHJbl B pa3HbIX pOJISIX (TE€HEpPaTopoM MHJIeH, KPUTUKOM, HCIIOJHUTENIEM,
MIPE3EHTYIO-IIUM U T. 11.);

— pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pe-HHMS C MCIOJIb30BaHHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(IUKTOTEHHBIC CUTYAIlMH W TPEAOT-BpamiaTh KOH(IUKTHI 10 MX
aKTUBHOH (a3bl;

— KOOPJMHHUPOBATH U BBITIOIHITH Pa0OTy B YCIOBUSX BUP-TYAJILHOTO B3aUMOJICHCTBUS
(MM coueTaHusl PeNbHOTO U BUP-TYaIbHOTO);

— COIJIacOBBIBATh IO3ULMHU YJICHOB KOMAaHIbl B Ipolecce padoThl HajJ OOIUM
MPOAYKTOM/pELIEHUEM;

— TPECTaBIIATh MyOIMYHO PE3yIbTaThl HHIUBUIYaTbHON
U TPYNIOBOM JeSITeIbHOCTH, KaK Iepe/i 3HAKOMOM, TaK U Iepesl He3HAKOMOM ay TUTOpUeH;

— noAOupaTh MapTHEPOB JUIA JAEJIOBOM KOMMYHHKAIMHM, HC-XOJS U3 COOOpa)KeHHH
pEe3yIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE TMUYHBIX CUMIIATHI;



— BOCHPUHHUMATh KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U €MKO (hOpMYJINPOBATh KaK KPUTUYECKUE, TaK
1 0100pUTENbHBIE 3aMEUaHusl B apec IPYrux JIoAed B paMKax JeloBOil U o0pa3oBaTeabHOU
KOMMYHHUKAIINH, n30eras Ipu 3TOM JIMYHOCTHBIX OLEHOYHBIX CYXICHHIA.

1.3. Ilnanupyemble mnpeaMeTHbIe Ppe3yJabTaThbl OCBOCHHMS Y4eOHOro IpeaMeTa
«XHMHUS» Ha YIJIy0JIEeHHOM YPOBHe

B pesynbrate m3ydeHus y4eOHOro mpeamera «XUMHUsS» Ha YPOBHE CPEIHEr0 OOIIero
o0pazoBaHus

BbIINIYCKHUK HA YIJIy0JI€HHOM YPOBHE HAYUYMTCS:

— packpbIBaTh Ha MpUMEpax poJib XMMHUU B (POPMUPOBAHUH COBPEMEHHOW HAy4HOUH
KapTUHbI MHpPAa M B IPAKTUYECKOW AESA-TEIBHOCTH YEJIIOBEKA, B3aUMOCBS3b MEXKIY XUMHUEH U
JPYTUMU €CTECTBEHHBIMH HAYKaAMU;

— COMOCTaBJIATh UCTOPUYECKUE BEXU PA3BUTUS XUMHUHU
C UCTOPUYECKMMH MEPUOAAMH PA3BUTUS MPOMBIIUICHHOCTH U HAYKH JJIsl IPOBEACHUS aHaIu3a
COCTOSIHMS, IIyTEH Pa3BUTHS HAYKU U TEXHOJIOTUH;

— QaHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSS IOJOKEHUS
OCHOBHBIX XHUMHWYECKHX TEOPUH: XMMHU-YECKOTO CTPOCHHSI OPraHUYECKUX CoequHeHun A. M.
bytnepo-Ba, cTpoeHus aToma, XUMHUYECKOW CBSI3U, DJIEKTPOJIUTHYECKON TUCCOIMALUU KUCIIOT,
OCHOBAaHMM M COJIC, a TakKKe YCTAaHABIM-BaTb IPUUYMHHO-CIEIACTBEHHBIE CBSI3H MEXKIY
CBOMCTBaMHM BEIIE-CTBA M €r0 COCTABOM U CTPOCHHUEM;

— TMPUMEHATh IPAaBWIA CHCTEMATHMYECKOW MEXIYHApOJHOM HOMEHKIATYphl Kak
CpeACTBa PA3IMUYEHUS U UACHTU(UKALIMY BEIIECTB 110 UX COCTaBY M CTPOCHMIO;

— COCTaBIIAITh MOJICKYJIIDHBIE H  CTPYKTYpHBIE (OpPMYyIBI HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB KaK HOCUTENEH MH-(pOpMaluu O CTPOCHUM BEILECTBA, M0 CBOMCTBAaX U
IIPUHAJUIEK-HOCTHU K ONPEACIEHHOMY KJIacCy COEUHEHUM;

— OOBSICHATH TMPUPOAY U CIOCOOBI 00pa3OBaHMS XMMHYE-CKOH CBSI3M: KOBAJICHTHOU
(MOJIIpHOM, HEMOJSPHOW), HOHHOM, METaJJIMYECKOW, BOJOPOJHOM C MLEJIbI0 OIpeaesIeHUs
XUMHY€E-CKOM aKTUBHOCTH BEILIECTB;

— XapakTepHu30BaTh (pu3nUecKre CBONCTBA HEOPraHUYE-CKUX M OPraHUYECKUX BEIIECTB
U YCTaHaBJIMBaTh 3aBUCUMOCTh (PU3NYECKUX CBOMICTB BEIIECTB OT THUIMA KPUCTAIJIUYECKOU pe-
LICTKH,

— XapakTepu3oBaTb 3aKOHOMEPHOCTH B M3MEHEHMM XUMH-YECKHX CBOWCTB IMPOCTBIX
BEILECTB, BOJOPOAHBIX COCIMHEHH, BBICIINX OKCUIOB U TUAPOKCHJIOB;

— IPUBOAUTH IPUMEPHl XUMHUYECKHX pEaKIMi, pPAaCKphIBa-IOIIUX XapaKTEpHbIC
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX U OPIraHMYECKHUX BEIIECTB U3YYEHHBIX KJIACCOB C LENbIO
UX UACH-TU(PUKALNU U OOBSICHEHUS 00JIaCTH TPUMEHEHMS;

— OIPEIEIATh MEXAHU3M PEAKIUU B 3aBUCUMOCTH OT YCJIO-BUI IIPOBEACHUS PEaKLUU U
IIPOTHO3UPOBAaTh BO3MOXKHOCTh IIPO-TEKaHUS XMMHUYECKMX pEAaKUUMid Ha OCHOBE THIIA
XUMHYECKOHN CBSA3U U aKTUBHOCTH PEArcHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COeTMHEHUI
OT XapaKTepa B3aUMHOTO BIMSHUSA aTOMOB B MOJIEKYJIAaX C LEJIbI0 IPOTHO3UPOBAHUS ITPOTYKTOB
pe-akuuy;

— YCTaHAaBIUBATh 3aBUCUMOCTb CKOPOCTM XHMHMUYECKOW pe-aKUMU U CMEIICHUS
XUMHYECKOTO PABHOBECHUS OT pPa3IUYHBIX (DAKTOPOB C IIEJIbI0O ONpPENEICHUs] ONTHUMAalIbHBIX
YCIIOBHM MPOTE-KaHUSI XUMUYECKHUX ITPOLIECCOB;

— YCTaHABIMBATh TEHETUYECKYKD CBA3b MEXAY KIACCaMH HEOPraHWYeCKHX U
OpPraHMYeCKHUX BeIeCTB Uil OOOCHOBaHMA NPUHIMUIHAILHON BO3MOXKHOCTH TOJTYYEHHUS
HEOPraHUYECKUX

U OpPraHUYEeCKHUX COCAVHEHUM 3aJaHHOI0 COCTaBa U CTPOCHUS;

— MOAOUpaTh PEAreHThbl, YCIOBHUS M ONPENENATh MPOAYKTHl PEAKIHi, MO3BOJSIOMINX
peann3oBaTh Ja0OPATOPHBIE U MPO-MBIIIJIEHHbIE CIIOCOOBI MOIYYEeHHS BaXKHEUITUX HEOpraHuye-
CKHMX U OPraHUYECKUX BELIECTB;



— OIpeleNATh XapakTep Cpelsl B pe3yiabTaTe THUAPOIM3a HEOPraHWYECKUX U
OPraHMYECKHUX BEIIECTB M IPHUBOJUTH IIPUME-PBI THAPOIN3a BEIIECTB B MOBCEIHEBHON JKU3HU
4eJI0BeKa, OMO-TOrMuecKuX 0OMEHHBIX POIeccax U MPOMBIIUIEHHOCTH;

— IPUBOJUTH IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIb-HBIX pPEAaKUMA B IMPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KU3-HEACITEIbHOCTH OPraHU3MOB;

— O00OCHOBBIBATh IPAKTHUUYECKOE HCIOJIb30BAHUE HEOPraHU-UeCKUX M OPraHMYECKHX
BELIECTB U UX PEaKLU B IPOMBIIIJIEH-HOCTH U OBITY;

— BBIOJNHATh XMMHMYECKUN OKCIIEPUMEHT IO PACHO3HABAa-HUIO M IOJyYEHUIO
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB, OTHOCAIIUXCA K Pa3IM4HbBIM KJIaccaM COCOUHCHMM,
B COOTBET-CTBHUHM C IpaBWJIaMH U IpueMaMu 0e30macHOi paboThl ¢ XUMHUYEC- KUMH BELECTBAMU
1 1a00paTOpHBIM 000PYAOBaHUEM;

— TMPOBOJAWUTH pacyeTbl Ha OCHOBE XUMHUYECKHMX (OpPMYNI M YpaBHEHUH peakuuii:
HaXOXXJCHUE MOJIEKYJIApHOH (OPMYyNbl OpPraHMYECKOrO BEIIeCTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €M0 COCTAaB WM IO MPOAYKTaM Cropa-HuUs; pacyeThl
MaccoBOM oM (Macchl) XMMHYECKOI'O COEJUHE-HUS B CMECH; pacdyeTbl Macchl (oObema,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKLMU, €CIU OJHO W3 BEUIECTB JAHO B M30BITKE (MMEET
IOPUMECH); pacueTbl MacCOBOM WM OOBEMHOM JONM BBIXO-AAa TPOJAYKTa pEakUud OT
TEOPETUYECKH BO3MOJKHOTO; pacyeThl TemioBoro 3(ddekra peakuuu; pacdersl OOBEMHBIX
OTHOIIEHUH Ta30B MpU XUMHUYECKUX PpEaKLUUsAX; pacdyeTbl Macchl (00beMa, KO-IMYecTBa
BELIECTBA) NPOAYKTA PEaKLMu, €CIIM OJHO M3 BEILIECTB JaHO B BUJE PacTBOpa C ONPEIEICHHON
MacCOBOH J0JI€M paCTBO-PEHHOIO BELIECTBA,

— HCHOJb30BaTh METOJbl HAYYHOI'O [O3HAHMSA: aHallu3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKHX TIPOLECCOB U SIBJICHUM NpU peleHUH Y4eOHO-HCCIEeI0BAaTeNbCKUX 334ady 10
U3y4YEHHIO CBOICTB, CIOCOOOB MOJyYEHUS U PACIO3HABAHUS OPraHUUYECKUX BEILECTB;

— BJIAJIETh MPaBHJIAMH 0€30MacHOr0 OOPAIICHUsI C €IKUMH, TOPIOYUMHU M TOKCHYHBIMHU
BEIIECTBAMHM, CPEACTBaMU ObITOBOM XMMUU;

— OCYIIECTBJIATH MIOMCK XUMHUYECKON WH(POPMAIINH 110 Ha-3BaHHSIM, UICHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyJiaM Be-IIECTB;

— KpUTUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh XUMHUYE-CKYI0 HH(OpMAIHIO,
coJiepKalylocs B COOOLIEHUSIX CpeACTB MaccoBOM nHpopmanuu, pecypcax MHrepHera, HayuHO-
HOMY-JIAPHBIX CTAaThSIX C TOYKM 3pPEHUS] €CTECTBEHHO-HAYYHOM KOpP-PEKTHOCTH B LEJSIX
BBISIBJICHHSI OIIMOOYHBIX CYXJIEHUH U (Oop-MUPOBaHUS COOCTBEHHOM MO3UINMY;

— HaXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYpOol U (YHKIU-€i, IPUUNHON U CIIEICTBUEM,
Teopuel U (pakTaMu Mpu aHaJIu3€e NPoOJEMHBIX CUTYallMil 1 000CHOBaHUU IPUHUMAEMBIX pellie-
HUM Ha OCHOBE XMMUYECCKUX 3HAHMUIM;

— OpeACTaBIATh IyTH pelleHus II00aldbHBIX MpoOJeM, CTO-AIIMX Mepen
YeJIOBEYECTBOM, U TEPCHEKTUBHBIX HAIPaBICHUN pPa3BUTHS XMMHMUYECKHUX TEXHOJIOTMH, B TOM
YHClIe TEXHOJOTHUH COBPEMEHHBIX MaTepHaioB C  Pa3IMYHOM  (YHKIIMOHAIbHOCTBIO,
BO300HOBJISIEMBIX HCTOYHHMKOB CBIPbSl, NEepepadOTKM U YTUIM3a-IUM TPOMBILIUIEHHBIX U
OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHeE MOJIYYUT BO3MOKHOCTh HAYUYHThCS

— (hopMyIHpOBATh LIEJb UCCIIEAOBAHMS, BBIIBUTaTh U MPO- BEPATHh SKCIEPUMEHTAIBHO
TUIIOTE3bl O XUMUYECKUX CBOM- CTBAaX BEUIECTB HA OCHOBE MX COCTAaBa M CTPOCHMS, UX CIIOCOO-
HOCTH BCTYNaTh B XUMUYECKHE PEAKIIMH, O XapaKTepe U MpO- TyKTaX pa3iIMYHbIX XMMHUECKHUX
peakuuii;

— CaMOCTOATEJIbHO IUIAHUPOBATh U MPOBOJUTH XHMHUYE- CKHE SKCIIEPUMEHTHI C
co0uTro/IeHreM TIpaBuII 6e301acHOi pabo- ThI C BEIIECTBAMHU U TAOOPAaTOPHBIM 000PYI0BAaHHEM;

— HHTEpHpPETUPOBaTh JAHHBIE O COCTaB€ U CTPOEHUU Be- IIECTB, IOJyYEHHBIE C
MOMOIIIBIO COBPEMEHHBIX (PH3UKO-XHUMHU- YECKUX METO/IOB,;

— OIUCHIBaTh COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEJCTaBICHUNA O CTPOCHHHM aroMa g OOBSICHEHUS pe3ysIbTaTOB CHEKTpalib-
HOT'O aHaJIM3a BEIIECTB;

— XapaKTepU30BaThb POJIb A30TOCOAEPXKALIUX TETEPO- LUKINYECKMX COECIUHEHUM U
HYKJICMHOBBIX KUCIIOT KaK BaX- HEMIITNX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;



— IMPOrHO3UPOBATH BO3MOXKXHOCTL IMPOTCKAHUA OKHCIIN- TCIbHO-BOCCTAHOBUTCIBbHBIX

peaKkLuii, JIeXkKaIKUX B OCHOBE IIPUPOAHBIX U IIPOU3BOJICTBEHHBIX IIPOLIECCOB.

TemaTH4ueckoe IJIAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE IO YUEOHOMY MPEAMETY XUMUS COCTABJICHO C YIETOM

paboueii MporpaMMbl BOCITIUTAaHUA. BocuTaTe IbHBIN MOTEHIIHAT JAHHOTO y4eOHOTo IpeMeTa
(kypca) obecrieuynBaeT pean3alliio CISAYIOMEro COIUATLHO 3HAYMMOr0 ONBITA
0o0ydJaronuxcs:

1.

Dopmuposanue onvima COYUAIbHO 3HAYUMBIX 0ell, HaNPAaGIeHHbIX Ha 3a60my o ceoell
cembve, POOHBIX U ONUKUX,

2. Dopmuposanue mpyooeo2o onvlma, ONvlma y4acmus 8 NPou3800CMEeHHOU NPAKMuUKe,

3. Dopmuposanue onvima COYUANILHO 3HAYUMBIX 0€ll, HANPABIEHHbIX HA NOb3Y CBOEM)
POOHOMY 20p00Y UNU Celly, CMPAHe 8 YelOM, ONbIM 0esIMeNbHO20 8bIPANCEHUS
COOCMBEHHOU 2PAHCOAHCKOU NOZUYUU,

4. Dopmuposarue onvima npupoOOOXPAHHBIX O,

5. @opmuposanue onvima pazpewienus 603HUKAIOUUX KOHDAUKIMHBIX CUMYAYUL 8 WKOJe,
ooma unu Ha yauye;

6. Dopmuposanue onvima camocmoamenbHO20 NPUOOpemeHUs HO8bIX 3HAHULL, NPOBEOeHUs
HAYYHbIX UCCIe008AHUL, ONbIM NPOEKMHOU 0esamelbHOCMU,

7. Dopmuposanue onvima usyyeHuss, 3auumol U 0CCMAHOBNIEHUS KYIbMYPHO20 HACIeOUs
yenogeuecmaa, ONvlm cO30aHUsA COOCMBEHHBIX NPOU3BEOEHULL KYIbMYPbl, ONbIM
MBOPUECKO20 CAMOBLIPANCEHUS,

8. @opmuposanue onvima eedeHus 300p068020 00PA3A HCUZHU U 3A00MbL O 300POBbe OPY2UX
Jrooet;

9. @opmuposanue onvima oKa3aHus NOMOWU OKPYHCAIOWUM, 3A00Mbl O MATBIUUAX UTU
HOMNCUTIBIX TI00SIX, B0JIOHMEPCKULL ONbIM,

10. @opmuposanue onvima camono3HaHus U CAMOAHANUZA, ONLIM COYUATLHO NPUEMILEMO20
CAMOBBIPAdHCEHUS U CAMOPEaTU3AYUL.

TEMATHYECKOE INIAHUPOBAHHUE
10 knacc
®opmupyemble
Koa- COLMAJILHO-
Paznen Tema ypoka BO 3HAYUMBbIE U
4acoB | LEHHOCTHBIE
OTHOIIEHUS
[ToBTOpEHUE U [IpaBuia TexHUKH 0€30MaCHOCTH B 10,2
yriry0jieHue 3HaHui | KaOWMHeTe XUMHUU. B3aumoceaso sKono2uu u 1
(244) xumuu. Coz0anue sKon02U4ecKu
0e30nacHbIX MexHoN02Ul.
ATOMBI, MOJIEKYIBI, BetlecTBa. CTpoeHHe 1 5,6
_ aToMa.
[Tepuoanueckuii 3akoH u [lepronnueckas 2,3
CUCTeMa XUMHUYECKHX dreMeHToB J[.1. 1
MenneneeBa. /[. . Menoenees —
svloarouutics yuenviii Poccuu.




dopmMupyemblie

Kou- COLHAJIBHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
YacoB | LEHHOCTHbIE
OTHOLIEHHS
CocraBieHune 3JeKTPOHHBIX KOH(PHUTypaui 1 5,6
ATOMOB U HOHOB.
H3MmeHeHre CBOMCTB aTOMOB U 00pa3yeMbIX 49
MMU COETUHEHHH B 3aBUCMOCTH OT
nonoxkenus B [ICXD. [Ipobremsi 1
PAOUOAKMUBHO20 3A2PAZHEHUS NPUPOOHOU
cpeobl. NPpUYUHbL, NOCIeOCMBUS,
B03MOJCHBLE NYMU PEULeHUSL.
Xumunueckas cBsa3b: KoBaieHTHas u 1 2,6
MOHHAS.
XumMudeckas CBsi3b: Bomopoanas u 1 2,6
MeTaJlJTN4ecKasl.
Pacuérsl mo xumMuveckoit popmyiie u 1 2,6
YPaBHEHUIO PEaKIIUu.
ArperatHble COCTOSIHUSI. 1 2,6
I"a30BbIC 3aKOHBI. 1 5,6
Kiaccudukanmsi XaMHUUECKHX PEaKIIHid. 1 49
OKHUCIINTEILHO-BOCCTAHOBHUTEIIHHBIE 1 2,3
peaxIuu.
DIIEKTPOIIH3. 1 4.5
Baxxneiimue kiacchl HEOPraHMYECKUX 1 6,8
COCIMHEHUII.
Peakiinu noHHOr0 0OMEHa. 1 45
Hctunnble pacTtBopsl. Teopus 1 9,10
DIIEKTPOIMTUIECKOI TUCCOIMAIINN.
HucnepcHele cucteMbl. Komnonaxele 1 6,8
pactBopbl. Oxpana npupooHbvLX 800.
Pemenue 3ana4 no teme "PactBopsl". 1 6
IMuaponus coneit. 1 49
Pasnuunbie TEOpUM KUCIOT U OCHOBAHUH. 1 6
KomnekcHbie coeTMHEHUS. 1
Obobwarowjee nogmopeHue no meme ypox - 1 2,9,10
suxmoputa "Ocnosol xumuu".
KonTponbnas padora Ne 1. [ToBTopenue u 1 6
yriyOJaeHue 3HaHUH.
AHanu3 omnO0K U KOPPEKLIUs 3HAHUN 1O 1 9,10
teme "OCHOBBI XUMHH'".
OcHoBHbIE IOHATHS | [IpeaMeT u 3HaueHne OPraHnYeCcKOr XUMHUHN 1 5,6
opranuyeckoi xumuu | PeleHue 3agau Ha ycTaHoBieHue Gopmyn 5 2,3
(204) YIJIEBOJOPOIOB
[TpuurHBI MHOTOOOpa3Usi OPraHNYECKUX 1 5,6
COCIIMHEHU I
DNEKTPOHHOE CTPOEHNE U XUMUYECKUE 5 4,9
CBSI3W aTOMa yriepoja
CrtpyKTypHas TeOpUsi OpraHU4YECKUX 1 2,6

coequHenuil. .M. bymaepos —




dopmMupyemblie

Kou- COLMAJILHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOLIEHHS
svloarowutics yuenvli Poccuu.

CTpyKTypHasi ©30MEpHs 1 2,6
IIpocTpaHcTBEHHAs U30MEpPHUS] 1 2,6
Pemenyie 3a1ay 1 BBIIOJIHEHNE 1 2,6

yIpa)KkHEHHU 110 TeMe «3omepus»
DneKkTpoHHBIE 3P HEKTH B MOJICKYJIax 1 5,6
OpPTaHWYECKUX COCAMHCHUN
OCHOBHBIE KJIACChl OPraHUYECKUX 1 49
COEIMHEHUH. [ OMOJIOTMYEeCKUE PSJIbI.
HomeHknatypa opraHiueckux COeJUHEHHUM 1 2,3
Oco0eHHOCTH U KJTacCH(pUKALIHS 1 45
OPTaHWYECKHUX PEAKIIHMA
OKHCTUTENHEHO- BOCCTAHOBUTEIHHbBIE 1 6,8
peaKuy B OPraHMIECKON XUMUH.
Peuienuie 3a1ay v BBIIOJIHEHUE 45
yIpaxHeHHH 1m0 TeMe «OKUCITUTEITHHO- 5
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B
OPraHUYEeCKOU XUMHUMN.
DU3UKO-XUMUYECKHE METOJIBI 9,10
WCCIICIOBAHMS CTPOCHUS U PEAKITHOHHOM 1
CIIOCOOHOCTH OPTaHUYECKUX COETMHEHUN
Hepa — copesnosanue «OchosHbie 2 6,8
NOHAMUSL OP2AHUYECKOU XUMULLY
Anxkanbl. CTpoeHHEe, HOMEHKJIATypa, 2 6
n3omepus, (pru3nyecKue CBONCTBA.
XHUMHYECKHE CBOMCTBA aJIKAHOB. 2 49
Pemenwe 3a1a4 v BEITIOJTHEHUE 1 6
YI1eB0A0pOEI YIPAKHEHUHN MO0 TEME «AJIKAHBI».
(424) [{uxnoankaHsl. 2
Ankensl. CTpoeHue, HOMEHKIATypa, 1 2,9,10
n3omepus, (pru3nyecKue CBONCTBA.
IIpakTuueckas padora Ne 1 «CocraBnenue 1 6
MOJIETICH MOJICKYJT YTJIEBOJIOPOJIOBY
XUMHYECKHE CBOUCTBA ATKEHOB 2 9,10
Pemrenwne 3a71a4 ¥ BBIOJTHEHHE 1 5,6
YOPaKHEHUH M0 TeMe «AJIKEHBI»
AJKagueHbl 2 2,3
[IpakTuueckas pabora No2 «llonyuenue 1 5,6
ATHUJICHA U U3yYEHHUE €TO CBOHCTBY
AJKagueHsl 2 49
ITonmnmepuszanus. Kayuyk. Pesuna. 1 2,6
Anxunbl. CTpoeHHe, HOMEHKIIATypa, 1 2,6
n3oMepusi, pu3ndecKue CBOCTBa
XUMHYECKHE CBOMCTBA aJIKHHOB 2 2,6
[Tonyuenue u npuMeHeHHe aJKUHOB 1 2,6
Pemenue 3a1a4y 1 BBINOJHEHUE 1 5,6




dopmMupyemblie

Kou- COLHAJIBHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOIIEHUS
YIPAKXHEHHH 110 TeMaM «AJIKaHBI,
«AJIKEHBD», «AJIKUHBI»
Apomaruyeckue yriieBoaoposl. Ctpoenue 4,9
OCH30JIBHOTO KOJIbIIa, HOMCHKIIATYPA, 2
n3omepusi, GU3NIECKHUe CBOMCTBA apEHOB
XUMHYECKHE CBOMCTBA OEH30JIa 1 €r0 5 2,3
TOMOJIOTOB
[Tony4yeHnue u npuMEHEHUE apPEHOB. 45
Bausnue sooxumuxamos na 1
HAC1e0CMBEHHOCTb Ye/l06EKd.
Perienue 3a1a4 ¥ BBIOJIHEHNE 1 6,8
YIPKHEHHUH 10 TeMe «APEHBD»
[TpupoHBIE HCTOYHHUKH YTIICBOOPOIOB. 4,5
Hedts, ra3, yrons. [lepsuunas 1
nepepadoTKa yriIeBOJIOPOIHOTO CHIPHSI.
['my6okas nepepaborka HepTH. KpekuHr, 1 9,10
pudopmMuHT
Ypor-konugepenyus « dxonocuveckue 6,8
acnexmol NPOMbIULIEHHOU nepepabomKu 1
Y211e86000POOHO20 CHIPbLILY
['eHeTrueckas CBsI3b MEXKIY Pa3IHYHBIMU 5 6
KJIacCaMH YTII€BOJOPOIOB.
Pemrenne 3a71a4 ¥ BBIIOJTHEHHE 49
YIpa)KHEHMI 10 TeMe «l eHeTnueckas 1
CBSI3b MKy Pa3IMUHBIMH KJIaCCaMU
YTIIEBOAOPOIOB)
["anoreHonpon3BOAHBIE YTIEBOJAOPOIOB. 3 6
O0o0matoiiee MOBTOPEHHE 110 TEME
«YTneBoaopoab». 3acpsasHenue buocgepvi 5
NPOOYKMAMU C2OPAHUSL NPUPOOHO20 2ad3d,
Heghmu, HedhmenpoOyKkmos, yens.
KonTponbaas padorta Ne 2 1o Teme 1 29,10
«YTJIeBOOPOIBI.
AHanu3 omuO0K U KOPPEKIUs 3HAHUN IO 1 6
TeMe «YTIIEBOIOPOJIBI»
CrupTtsl. BpeoHnoe 6o30eticmsue anko2ons 1 9,10
Ha JiCUBble OP2AHUMDbL.
XUMUYECKHE CBOMCTBA U  TIONy4YEHUE 2 5,6
CITUPTOB.
Kucnoponoconepxa- Pemenue 3amay 1 BBIMOJIHEHUE 1 2,3
e OpPraHUYeCKHE yrpaxHeHUH 1Mo Teme «CIupThD
coeauHeHus (274) [Tpaktuyeckas padora Ne 3 «[lomyuenue 1 5,6
OpomdTaHa
Denomnsl 1 49
[Tpocteie 3¢upbl CIUPTOB U 1 2,6

(heHoIIoB.




dopmMupyemblie

Kou- COLMAJILHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOLIEHHS
MHOroaroMHble CIIUPTHI. 1 2,6
Hpascmeennuiii 6v160p Anvghpeoa Hobens.
Pemienue 3ama4 U BBIIOJIHEHHE 2,6
ynpaxHeHuit no reme «CnupTsl U 2
(heHOITBIY.
KapOoHunbHbIC COCTUHEHUS: 2,6
HOMEHKJIATypa, H30MEPHsl, PeaKIIHH 2
MIPUCOCINMHEHHUS.
XUMHYECKHE CBOMCTBA U METOJIbI 3 5,6
MOJTy4eHUs] KapOOHUIIBHBIX COCTMHEHUH.
[IpaxTuueckas padora Ne4 «Ilonyuenue 1 4,9
areToHay.
Peuienuie 3amay v BBIIIOJIHEHUE 2,3
ynpaxHeHui 1o reme «KapOoHUITbUIbHBIE 1
COCITUHEHUS.
KapOoHOBBIE KHUCTOTHI. 2 4.5
OYHKIMOHATbHBIE TPOU3BOIHbBIE 1 6,8
KapOOHOBBIX KHUCJIOT
[TpakTuueckas pabota No5. «Ilomyuenue 1 4,5
YKCYCHOUM KHCJIOTHI H3yUCHHE €€ CBOMCTB)
[TpakTuueckas pabota Ne 6 «Ilomyuenue 1 9,10
ITUJIALICTATA.
MHoroo0pa3ue KapOOHOBBIX KHCIIOT. 1 6,8
Pemenwe 3a1a4 v BBITIOJTHEHUE 6
ynpaxxHeHui mno reme «KapO6oHoBbIE 1
KHCIIOTBD)
O06oOmiaromiee  MOBTOPEHHUE TI0O  TEMeE 49
«Kucnopogoconepkaiue  OpraHUYecKHe 1
COCTUHEHUS)
KonTtponbHas pabora Ne3 6
«Kucnoponocoaepxanye OpraHn4ecKue 1
COETUHEHUS
AHanu3 omMO0K U KOPPEKLIHs 3HAHUN 1O 6,7
teme «Kucnopomocoaepxanire 1
OpPTaHHYECKUE COCTUHEHUS
Hurpocoenunenns 1 2,910
AMUHBI 2 6
ApomaTtudeckue aMuHbl. J[Ma30coeIMHEHNS 2 9,10
Perienue 3a1a4 v BBIOJTHEHNE 1 6,10
A3zoT-1 yIpaXHEHUH M0 TeMe «AMUHBD)
cepocojiepIKalue Cepoopranndeckue coeIMHEHUs 1 5,6
coenuHeHU (144) ['eTeponMKINIECKUE COCTMHCHUS 2 2,3
[IlecTH4sIEHHBIE T€TEPOLIUKIIBI 2 5,6
Pemenwe 3a1a4 v BEITIOJTHEHUE 4,9
YIPaXHEHHH 10 TeMe «A30T-U 2

CEPCoACPKAINNEC OPraHNICCKHUEC BEIICCTBAY




dopmMupyemblie
Kou- COLMAJILHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOIIEHUS
O6o06maroree MOBTOPEHHE IO TeMe «A30T- 2,6
U CepcoiepiKalfe OpraHnIecKue 1
BEIIECTBA
OO6m1as XxapakTepucTHKa YTJIeBOIOPOIOB 1 2,6
Crpoenue moHocaxapuaoB. Jlunelinsie u 5 2,6
UKJIMYECKHE CTPYKTYPHI
XVMUYECKUE CBOWCTBA MOHOCAXAPHUIOB 2 2,6
Jucaxapuibl 1 5,6
ITonucaxapus 1 49
[Tpaktuyeckas padora No7 «'uaponu3 1 2,3
KpaxMajia
Pentenue 3aa4d ¥ BLIITOJIHECHHE 1 4.5
YIPaXKHEHHUH 10 TeMe «Y TJICBOJIbI»
JKupel 1 macia 1 6,8
AMUHOKHCIIOTHI 1 45
IenTuas 1 9,10
Bbenku 2 6,8
BHOTOIHYCCKH PGIHGHI/IUG 3a]1a4 ¥ BBITIOJHCHUE 6
AKTHBHBIC BEIICCTEA VIIPaXHEHUH 110 TeME «AMUHOKHCIIOTEHI. 2
(25 1) Ilentuael. benku.»
CTpyKTypa HYKJI€HMHOBBIX KHCIIOT 2 4,9
buonornueckas pojab HyKIEHHOBBIX KHCIOT 1 6
[TpakTrueckas padota Ne 8 1
«M nenTudukanys opraHM4ecKux BEIIECTB)
O6ommaroriee MOBTOPEHHUE 110 TEME 2,9,10
«A30TOCOaepKAIINE U OMOJOTHYECKH 1
AKTUBHBIC OPTAaHUYCCKUE BEIICCTBAY
Konrponsnas padora Ne 4 6
«A30TOCOEpKAIIE U OMOJIOTHYECKU 1
AKTHUBHBIE OPTaHUYECKUE BEIIECTBA»
AHanu3 omMO0K U KOPPEKLIHs 3HAHUN 1O 9,10
TeMe «A30TOCOJepKAIINE U OMOJIOTHIECKH 1
AKTHBHBIC OPTaHUICCKUE BEIIECTBAY
Ypok — kongpepenyusn «Kax na 3emne 5 5,6
NOABUNUCH DUONO2UYECKUE MOJIEKYIbl? »
[Tommamepsl. [loausmunen u norunponuieH 2,3
KaK npumepsbl CIMOUKUX 3a2pA3HUmenei 2
NPUPOOHOU Cpeobl.
ITonMepHbIE MaTepuabl 2 5,6
Pemenwe 3a1a4 v BEITIOJTHEHUE 4,9
BBICOKOMOJIEKYISAPHEIE o 2
coeumenms (13 1) ynpaxHeHuit mo teme «llomumepob»
[TpakTrdeckas padorta Ne9 5 2,6
«Pacmo3HaBaHue MIacTMace»
Kongepenyus no 3awume npoexmmuvix 5 2,6
pabom
O6o0611aro1iee MOBTOPEHHE MO KypCy 3 2,6




dopmMupyemblie

Kou- COLMAJILHO-
Pasznen Tema ypoka BO 3HAYUMBbIE U
4acoB | LIEHHOCTHBbIE
OTHOLIEHHS
«Oprannyeckasi XuMHsI»
Bcero gacosn 165 2,6




TEMATHYECKOE IINTAHUPOBAHHUE

11 kaace
®opmupyemMble
Ko.1- COMAJILHO-
Pasznen Tema ypoka BO 3HAYHMbIE H
YacoB | IEHHOCTHBIE
OTHOLIEHUS
Kinaccudukanms Bemects. 1 5,6
Bonopon u ero coenuuenus. 1 2,3
["ayiorensl, 001Iass XapaKTepUCTHKA. 2 5,6
XJ10p ¥ €ro COeANHEHUSI. 2 49
Kucnoposcoaeprxaniye coeTMHSHUsI XJI0pa. 2 2,6
XmopoBogopoa. CoJisiHast KHCJI0Ta U €€ COJIH. 1 2,6
XyMus ®dTOp, OpOM U 1011 U UX COCTUHEHUS. 2 2,6
HeMETALIOB 3Hauenue 2ano2enos u ux coeOuHeHull 8 npupooe u 1 2,6
53 g JHCUBHU YeTI0BEK.
[TpakTuueckas paborta Ne 1. Pemenue 1 5,6
SKCIEPUMEHTAIIBHBIX 3a7a4 1o Teme "["anorensr"
Pemenue 3a1a4 v BHIIOTHEHUE YIIPAXKHEHUH 11O 1 49
teme "T"anorensr".
XabKOreHbl, 00111asi XapaKTepUCTHKA. 1 2,3
Kucnopon u ero coennnenus. 1 4.5
O30H - aJUTOTPOITHAS MOIU(PUKAIUS KHCIOPOIA. 1 6,8
ITepokcu BOOPO/Ia U €ro MPOU3BOTHBIC. 1 45
Cepa u e€ CoeIUHCHHS. 1 9,10
CepoBonopon. Cynbhusl. 1 6,8
Kucnoponcoaepkariue coeTMHEHHSI CEPHI. 2 6
Cepnas kucnora 1 €€ coiu. 1 4,9
3nauenue cepol u eé coeourenull 6 npupooe u 1 6
IHCUBHU YeTI0BEK.
Tenayp u ceneH u uX CoeTMHEHUSI. 1
[TpakTideckast padorta Ne 2. Permenune 29,10
IKCIIEPUMEHTATBHBIX 3a/1a4 10 TEME 1
" XaabpKOreHs!".
Pemenue 3a1a4 v BHIIOTHEHUE YIIPAKHEHUH 11O 1 6
teme "T"anorensr" u "XanpkoreHsr"
KonTtponbHas padora Ne 2. ['ajgorensl. 1 9,10
XaJbKOTECHEL..
DeMeHTHl MOATPYIIHBI a30Ta, 001as 1 5,6
XapaKTePUCTHUKA.
A3OT U ero coeJUHEHU. 1 2,3
AwvMmuak. Conu aMMOHHSL. 2 5,6
[TpakTueckas padora Ne 3. [Tonyuenune ammuaka 1 4,9
Y U3yUEHUE er0 CBOWCTB.
Oxkcuasl a30Ta. 1 2,6
A3OTHas KHCII0Ta U €€ COJIU. 2 2,6
3HaueHue a30Ta U €ro COeAMHEHHH B IPUPOJE U 1 2,6
JKU3HHU YeI0BEKa.
docdop u ero coeTMHECHHS. 2 2,6
Oxkcuapl hochopa u pochopHbIE KUCTOTHI. 2 5,6




dopmMupyemblie

Koua- COIMAIbHO-

Paznen Tema ypoka BO 3HAYUMBbIE U

YacoB | IEHHOCTHBbIE
OTHOIIIEHHS
3nauenue Gocdopa U ero CoOeTUHEHUH B IPUPOJIC 1 4,9
M JKM3HU YeJIOBEKA.
[TpakTtuyeckas padora Ne 4. Pemienue 2,3
SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe " DJIeMEHThI 1
NOArpyHImsl a30Ta".
[Toarpynmna yriepoaa, o01ast XapakKTepUCTHKA. 1 45
VYriepoa v ero COeIMHCHHUS. 6,8
Jlocmonpumeuamenvrnocmu Poccuu : armasmwiil 1
Gono.
Okcuppl yraepoja. YroiabHas KUCJIOTa. 1 45
3Hnauenue yenepooa u e2o coeduneHull 8 npupooe u 1 9,10
JHCUBHU YeTI0BEK.
Kpemunii u ero coequnenus. M.B. Jlomonocos — 6,8
OCHOBONOJIONHCHUK HAYYHO20 NOOX00A K 1
npouU3800Ccmey CmeKIaHHbIX uzdenuti 8 Poccuu.
OKcuJl KpEMHHSI U KPEMHUEBBIE KHCIIOTHI. 1 6
3Ha4YeHHE KPEMHHS U €r0 COCIMHCHHUH B )KU3HU 1 49
yeJaoBeKa
bop u ero coenuHeHus. 1 6
Pemenne skcriepiMEHTATBHBIX 33124 110 TEME 1
"Hemerannsr".
Pemenue pacuéTHBIX 337124 1O TEMe 1 29,10
"Hemerannsr".
KonTtposnbHast padota Ne 3. Xumusi HEeMeTaJJIOB. 1 6
AHaim3 omuOOK ¥ KOPPEKIUs 3HAHUH TI0 TeMe 1 9,10
"Hemeramnsr"

Oo6mwme CBo¥iCTBa M METOJIBI TIOJTYICHHS] METAJLIOB. 2 5,6
CBOMCTBa 2,3
METAJIJIOB CriaBel. 2

44
OO0m1as XxapaKTepUCTHUKa MIETOYHBIX METAIIJIOB. 1 5,6
BakHeiinve coelMHEHUs] HATPUS U KaJusl. 1 49
3HayeHHre MIETOYHBIX METAIIOB U UX COSINHEHUNI 1 2,6
B MIPUPOJIC U )KU3HU YETOBEKA.
OO6mrast xapakTeprucTHKa JIEMEHTOB TJIABHOU 2,6
MeTannt noarpymnns! II rpynmnsl. Marauii u ero 1
COEUHEHHS.
TTaBHBIX [IlenouHO3eMeTbHBIC METAIUIBI U UX COCAUHCHHUS. 2 2,6
MOITPYIII
14 4 3nauenue wenounozemenbHblX MEMaiios u ux 1 2,6
COeOUHEHULL 8 NPUPOOe U HCUZHU YETIOBEKA.
JKécTtkocTh BOJIBI M CITOCOOBI €€ yCTpaHEHMS. 1 5,6
bepunnuit u ero coemuHeHUs. 1 49
AJIOMUHMH B €ro COeJUHEHHS. 2 2,3
3HaueHne AIIOMUHNA U €r0 COEIUHEHN B 1 45
MPHUPOJIC U )KU3HH YETOBEKa.
OJ0BO U CBHUHEI] 2 6,8




dopmMupyemblie

Kou- COLHAJIBHO-
Paznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOLIEHHS
PewreHne 3a1a4 v BBINIOJIHEHHUE YIIPAKHEHU 110 1 4,5
teme "MeTasuibl TJIaBHBIX TOATpyNHI'.
[TpakTtuyeckas padora Ne 5. Pemenue 9,10
AKCIEPUMEHTAIBHBIX 33714 110 Teme ""MeTasibl 1
[JIaBHBIX noarpymnmn"
ITepexoiHbIE METAIIIBI K UX OCOOSHHOCTH. 1 6,8
XpOM H €ro CoeIMHEHHS. 2 6
OKcHUIBl U THAPOKCUIBI XPOMA. 1 49
XpomaThl U TUXPOMATHI. 1 6
MapraHsen 1 ero COeJMHEHUSI. 1
ITepmaHraHaT Kaausl. 1 2,910
Kenes3o u ero coefuHeHMUsL. 1 6
Koppo3sus xene3a u MeTo 16l 60pbObI ¢ HEH. 1 9,10
[Ipaktuueckas padota Ne 6. [lomydenue conu 1 5,6
Mopa.
Ponb orcenesa u eco coeounenuii 6 npupoode u 1 2,3
JHCUBHU YeTl08eKd.
Mens 1 e€é coeJUHEHUS. 2 5,6
Meraibl
HOBOUHELX [TpakTuaeckast padborta Ne 7. [TorydeHne MeaHOTO 1 4,9
Kyrnopoca.
nogzp ZHH Cepebpo u ero coeIMHEHUSI. 1 2,6
30710TO U ero coequHeHus. XyooorecmeeHHas 1 2,6
0bpabomka memannid .
IluHK 1 ero coequHEHHS. 2 2,6
PtyTh 1 €€ coenunenus. 1 2,6
[Tpaktuyeckas padora Ne 8. Pemenue 5,6
HKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMe "MeTaibl 1
10OOYHBIX oArpynn'.
Pemenne pacu€THBIX 3aja4 HA CMECH U PACTBOPBI. 1 4,9
Pemenue skciepuMEeHTATbHBIX 3a7a4. 1 2,3
Konrponbnas padora Ne 4. Xumusi MeTaioB 1 4,5
0OOYHBIX MOATPYII.
AHanu3 omuO0K U KOPPEKIIUs 3HAHUN TI0 TeMe 1 6,8
"Metauibr".
S npo atoma. S nepHbie peakiy. 1 45
HyKmutbl ¥ U30TOITH. 1 9,10
PannoakTuBHOCTE. Peakiiuu sjiepHOTro JIeeHus U 1 6,8
CUHTE3a.
Ctpoenue DnemMeTapHble MOHITHS KBAHTOBONH MEXaHUKH 2 6
BELIECTBA DJeKTpoHHasl KOH(UTYypalus aToma. 2 4,9
134 KoBasieHTHAS CBSI3b U CTPOSHHUE MOJIEKYII. 2 6
Wonnas cBs3b. CTpoeHHE HOHHBIX KPUCTAJUIOB. 1
Meramnnueckas CBI3b. 1 2,9,10
Kpucrajmmmieckre peneTki MeTalIoB. 1 6
Me:XMOJIEeKyIIpHbIE B3aUMOACHCTBHSI. 1 9,10
O6omaroniee MoBTopeHue no reMe «CTpoeHune 1 5,6




dopmMupyemblie

Kou- COLMAJILHO-
Paznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOLIEHHS
BEIIECTBA
TemnnoBbie 3 PEKTH XUMHUECKUX PEAKITHI 1 2,3
3akoH ['ecca. [TonsiTre 00 SHTpONIUH. 1 5,6
Bropoii 3akoH TepmoauHaMuku. JHeprus [ ndoca. 1 4,9
Pemenune 3a1a4 mo reme «XuMHUUeCKas 1 2,6
TEPMOIMHAMUKA)
Kontponbnas padota Ne 4. CTpoeHue BeliecTsa. 1 2,6
OCHOBBI TEPMOAMHAMHUKH.
DJIEMEHTAPHBIC U CIIOKHBIC PEAKIIUH. 1 2,6
CKOpOCTh XMMHYECKON peaKIiu. 3aKOH 1 2,6
JIEHCTBYIONINX Macc.
3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIEPATYPHI. 1 5,6
KarammzaTtopsl. Katanms. 1 49
Teopernueckoe | Xumuyeckoe paBHoBecue.KoHcTaHTa paBHOBECHS. 1 2,3
OIHCaHue XUMUYECKOE PaBHOBECHE U YCIOBUS €r0 1 4,5
XUMHYECKHX CMEIICHUSI.
peakuui [Tpuammn Jle [larense 1 6,8
224 [TpakTuueckas pabota Ne 9. «CkopocThb 1 4,5
XUMHYECKHUX peakinid. XMMHYECKOE PAaBHOBECHE.»
HNonnoe npouspenenue Boabl. BomopoaHbrit 1 9,10
TIOKA3aTelb.
Pacuér pH pacTBOpoB. 1 6,8
XVWMHUYECKOE PAaBHOBECHE B PaCTBOpax 1 6
XHUMHUYECKUE UCTOUHUKH TOKA. DIEKTPOJIU3. 1 49
Ob6omaroriee MOBTOPEHHE 10 TEME 5 6
«TeopeTndeckrie OCHOBBI XHMHUM))
KonTtponbHas padora Ne 3 «Teopetnueckue 1
OCHOBBI XUMHUW
AHanu3 omuOOK M KOPPEKIMS 3HAHUM 1O TeMme 1 2,9,10
«MeTtamibby
KonrtponbHas pabora Ne 5. XuMudeckue peakiuu. 1 6
OO01ue HayYHbl€ IPUHLUIIBI OpraHU3aluU 1 9,10
XMMHUYECKOTO IPOU3BOJICTBA.
Xumuueckas npombluLieHHOCMb U OXPAHa 1 5,6
OKpYydHcaloujeti cpeobwi.
[Ipon3B0OICTBO CEPHOM KHUCIIOTHI. 1 2,3
Xumuyeckas
TeXHOTOMs ITpon3BoICTBO aMMHaKa. 1 5,6
] [1pon3BOACTBO UyTr'yHa U CTaJIH. 1 49
[TpuHIMITBEI IPOM3BOACTBA OPraHUIESCKHX 1 2,6
COCTTMHEHMUIA.
XUMUYECKOE TTPOU3BOJICTBO YTIICBOIOPOIHOTO 1 2,6
CBIPBSL.
Xumuueckoe 3aepsznenue okpyscaioujell cpeobi. 1 2,6
«3enenas xumusy
XuMus B Xumus nuwu 1 2,6
IIOBCEIHEBHON [TumeBbie 700AaBKU: AIMYIIBraTOPHI, 1 5,6




dopmMupyemblie

Kou- COLMAJILHO-
Paznen Tema ypoka BO 3HAYUMBbIE U
YacoB | HEHHOCTHBIE
OTHOLIEHHS
KU3HU AHTUOKCHJIAHTBI, CTAOUITN3aTOPBI, TIOJICTACTUTEIIH.
&y [TumeBbie KpacuTemu. 1 49
JlexapcTBEeHHBIE Cpe/ICTBA 1 2,3
Jlexapctsa. [Ipaktuueckas padota Ne 7. Cunrte3 1 45
Al THJICATMITMIIOBON KHUCIIOTHI.
Mpuno-Moromiue BemecTBa. [loBepXHOCTHO- 1 6,8
AKTHBHBIC BEIIECTRA.
britoBasg xumust. 1 4.5
[TpupoHbIE MUTMEHTHI U KPACUTEIH. 1 9,10
CHHTETUYECKHE MUTMEHTHI M KPACUTEIIH. 1 6,8
[Tpaktrueckas padota Ne 8. Kpainienne TkaHex.
KonTtponsHas pabora Ne 6. Xumudeckoe 1 6
MIPOU3BOJICTBO. XHMMHUS B TOBCETHEBHOM JKHU3HHU.
Baxneiimne cTpouTeNIbHBIE MATEPUAIIBI. 4,9
Kepamuxa (2o31cens, ovlmKosckas uepyuiKu. 1
XUMHYECKHUE MPEeBpaIlleHUs B CTPOUTEIBCTBE. 1 6
Kamennoe 300uecmeo
XuMHS B CEILCKOM Xo03sicTBe. /I H.
XuMus Ha
TpsHuwHuK08 — 0CHOBONOIONCHUK XUMUSAYUU 1
%nym6e 0meyecmeenH020 CelbCK020 X03AUCMEd
0 H;geICITBa [IpakTuueckas padora Ne 9. Unentudukanus 1 2,9,10
MUHEPAJIBHBIX YIOOPEHUH.
Heoprannueckue maTepuasl. 1 6
MeTopl cHHTE3a IMOJIMMEPHBIX MaTEepPHAaJIOB. 1 9,10
Baxuenme nojumepsl. 1
Oxonoeuneckue npoobaemvl NpUMeHeHUs 1 3,48
COBPEMEHHBIX CUHMEeMUYECKUX MAMepPUanos.
Oco0eHHOCTH COBPEMEHHOM XUMUH. 1 4,9
XuMmus B >
. HcTrounnkn XuMIUIecKor HHGOpMaIum. 1 6,5,10
COBpPEMEHHOM -
HayKe Vyenuuecrkasn KOquepel-fL;u}l ﬂ?cmuofceHuﬂ 2 3,48
Sy COBpPEMEHHOU XuMuu' .
Baxneiine HanpaBieHUs COBPEMEHHON XUMUH. 1 3,4,8
Bcero 160 u

KPUTEPUU U HOPMbI OIIEHKHA 3HAHUI OBYYAIOIIIUXCA

1. OueHnka yCTHOIO OTBeTA.
OTMmeTKka «5» - KOTIIMIHOY

- OTBET MOJHBIA U MPAaBUIBHBIN HA OCHOBAHUM U3YUYEHHBIX TEOPU;

- MaTepuaj U3JIOKEH B ONPEACICHHON JOTHUYECKOH MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM

SA3BIKOM,

- OTBET CAMOCTOATEIIbHBIM.
OtMeTKa «4» - «XOpOILIO»
- OTBET IOJIHBIA U ITPABUJIbHBIN HA CHOBAHUM U3YYECHHBIX TEOPHU;




- Marepuajg M3JI0KEH B OINPEICIIEHHOM JIOrM4eCKON MOCIEeI0BAaTENbHOCTH, MPU 3TOM
JIOIYLIEHBI IBE-TPU HECYILIECTBEHHBIE OLIMOKH, UCTIPaBJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtMeTKa «3» - «yIOBIETBOPUTEIHLHO»
- OTBET IOJIHBIM, HO MPU 3TOM JIOIMYILEHA CYLIECTBEHHAs OIIMOKA UM OTBET HEIOJHBIH,
HECBSI3HBIN.
OtMeTKa «2» - «HEYJOBIIETBOPUTEIBHO»
- Ip1 OTBETE€ OOHAPYKEHO HETIOHMMAHUE yJalluMCs OCHOBHOTO COAEp)KaHUs Y4eOHOTO
MaTepHala Ui JOIYLIEHb! CYIeCTBEHHbIE OIMOKHU, KOTOPbIE YYallUiCs HE MOYKET UCIPAaBUTh
IIPU HaBOJSIIMX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHKa IKCNePUMEHTAIbHBIX YMEHHI.

OreHKa CTaBUTCSI HA OCHOBAaHHMH HAOJIOJCHUS 32 YYAIIMMKCS U TMCbMEHHOI'O OTYeTa 3a
pabory.

OtmMmeTKa «5»:

- paboTa BBITIOJIHEHA MMOJIHOCTHIO M MPABHWILHO, CJEIAHbI MPaBUIbHBIC HAOIIOJCHUS U
BBIBOJBI;

- OKCIIEPUMEHT OCYIIECTBICH M0 TUIAHY C YY€TOM TEXHUKH O€30MacHOCTH M TIPaBHII
paboThI ¢ BelecTBaMu U 000pyI0BaHUEM;

- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TIOICPKUBAIOTCS YUCTOTA paboUyero
MeCTa U MOPSAIOK Ha CTOJIe, SKOHOMHO HUCIIONIb3YIOTCS PEAKTHBBI.

Ormerka «4».

- paboTa BBHINIOJIHEHA TIPABUIIBLHO, C/ICNIaHbI MPABUJILHBIC HAOII0ICHUS M BBIBOBI, HO TIPH
9TOM SKCIICPUMEHT TPOBEACH HE TOJHOCTHIO WIIM JIOMYIICHBI HECYIISCTBCHHBIC OIIMOKH B
paboTe ¢ BeuiecTBaMu U 000PYIOBAHUEM.

OtMeTKAa «3»:

- paboTa BBINOJNHEHA TMPAaBWIBHO HE MEHEE 4YEeM HaIlOJIOBUHY WIM JOIYIIeHa
CyIIeCTBEHHasi OIMMOKa B XOJ€ OSKCIIEpUMEHTa B OOBSICHEHWH, B OQOpMIIEHMH paboThHI, B
COONIOCHUM TIPaBWJI TEXHUKU O€30MacHOCTH Ha paboTe C BemecTBaMd U 000pyIOBaHUEM,
KOTOpasi UCTIPABIISETCS 110 TPSOOBAHUIO YIHTEIIS.

OTmeTka «2»:

- TomyiieHbl aBe (U 0OoJiee) CYIIECTBEHHBIE OIMMOKA B XOJE: OKCIEPUMEHTa, B
0o0BsicHeHUH, B ohopMIeHHH PabOThl, B COONIOJICHUU MPABUI TEXHUKH O€30MaCHOCTH MpHU
paboTe ¢ BemecTBaMu B 00OpPYIOBaHUEM, KOTOPBIC yUaIIHWCS HE MOXKET HCIPABUTH JaXe IO
TpeOOBAHUIO YUUTEIS;

- paboTa He BBITIOJHEHA, Y YYAIIerocs OTCYTCTBYET IKCIIEPUMEHTATIbHBIC YMEHUS.

3. OneHka yMeHMii pemiaTth pacueTHbIE 3aa4M.
OrmeTka «5»:
- B JIOTHUYECKOM PACCYKJICHHH U PEIICHUH HET OMIMOOK, 3a/aua pelieHa paruoHaIbHbIM
CII0CO00M;
O1rmMmeTka «4»:
- B JIOTHYECKOM pacCyKJIECHHUH W PEUICHHs HEeT CYIIECTBEHHBIX OIIMOOK, HO 3aaada
perieHa HepaloHaIbHBIM CTIOCOOOM, UJTH JOIYIIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OINOOK.
Ormerka «3»:
- B JIOTUYECKOM PACCYXJACHUHU HET CYIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIIECTBEHHAS
omrOKa B MAaTeMaTUYECKUX pacyeTax.
O1MmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHUECKOM PACCYKIACHUH U B PEIICHUH.
- OTCYTCTBHUE OTBETA Ha 3aJ]aHuE.

4. OueHKa KOHTPOJIbLHBIX padoT.



[llkana mepeBoga B MATHOAUIBHYIO CHCTEMY OLGHKM B 3aBUCHMOCTH OT OObeMa
BBITIOJTHCHHBIX 3a/IaHUI: BCE KOHTPOJIbHBIC pa0OThI OIICHUBAIOTCS B OAJUIBHOM CHCTEME

0-35% or MakcMMaJbHO  BO3MOXKHOIO  KOjudyecTBa  OamioB —  «2» -
«HEYIOBJIECTBOPUTEIIHHO»

36-55% — «3» - «yIOBIETBOPUTEIHHO

56-75% — «4» - «xoporioy»

76-100% — «5» - «OTIUYHO»
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