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Pabouasi nporpamMma cocraBJ/ieHa HA OCHOBe:

1. ®enepanbHOrO TOCYJApCTBEHHOTO 00pa30BaTENBHOTO CTAaHIAApTa CPEAHEro oO0mero oO0pa3oBaHMs, YTBEPKIECHHOTO TPUKa3oM MHHUCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot «17» mast 2012 1. No 413.

2. Ilpumepnoit mporpammsl o xumun / [IpumepHas ocHOBHas oOpa3oBaTeibHas MporpaMMa CpemHero oOmero odpa3oBaHUs, 0J00pEHHAs pelIeHUEeM
deneparbHOTO y4eOHO-METOUIECKOTO 00beIuHEeHHs 10 o0miemMy oOpazoBanuto ot 28 utoHs 2016 1. Ne 2/16-3 // [Dnekrponnsiit pecype] // Pexum
nocTyma cBo0oHbIN hitp:/fgosreestr.ru.

3. ®enepanpHOTO TEpPEeyHsT YICOHUKOB, YTBEPXKAEHHOTO NMPUKa3oM MuHHCTEpCTBA 00Opa3oBanus U Hayku Poccuiickoit denepanuu ot 28 aexadps 2018 r.
No 345 «O06 yrBepxkaeHun (eaepalbHOTO TEpPeUHs y4eOHHKOB, PEKOMEH/IOBAHHBIX K HMCIOJIb30BAHHUIO MPU pPeaTH3alMi UMEIONUX aKKPEIUTAIIUI0
00pa3zoBaTeNbHBIX MPOTPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO 00IIET0 00pa30BaHUSY.

4. Astopckoit mporpammbl o xumun K auaun YMK B. B. Jlyauna (B. B. Epemun, A. A. [Ipo3nos, U. B. Epemuna, D. 0. Kepumos).

CocraB YMK:

1. PabGouass mporpamma Xumwus. YriayOneHHbld ypoBeHb. 10—11 kmaccel : pabouas nmporpamma k jguaun YMK B. B. Jlynuna : ydueOHO-MeTOaM4ecKOe
nocobue / B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna, 3. FO. Kepumos. — M. : Jlpoda, 2017. — 324, [1] c.

2. Xumus: Yrnyonennsiit yposenb: 10 knacc: yueonuk / B.B. Epemun, H.E. Ky3pmenko, B.U. Tepennn, A.A. JIpo3nos, B.B. Jlyaun; nox pea. B.B. Jlyauna.
— 6-e m31., mepepad. — M.: JIpoda, 2019. (Poccuiickuii yueOHUK).

3. Xumus : Yroyonéuueiii yposeHnb : 11 knacc : yueOnuk / B. B. Epemun, H. E. Ky3emenko, A. A. [po3nos, B. B. Jlynun; nox pen. B. B. Jlynuna. — 7-
e u3l., crepeoturt. — M. : JIpoda, 2020. — 477, [3] c. : min. — (Poccuiickuii yaeOHUK).

B cucreme ecrecTBeHHOHAy4HOrO OOpa3oBaHHUS XMMHUSA Kak Y4eOHBbIM mHpeIMeT 3aHMMaeT Ba)KHOE MECTO B IMO3HAHUHM 3aKOHOB MPHUPOJBI,
(dhopMHUpPOBaHUM HAYYHON KapTUHBI MHUPA, XUMHUYECKON I'PaMOTHOCTH, HEOOXOAMMOMU JUIsl TOBCEIHEBHOM >KM3HHU, HABBIKOB 3JJ0POBOIO M 0€30MaCHOTO s
YeloBeKa M OKpYXKalollell ero cpeapl o0pas3a >KM3HM, a TaKKe B BOCHHUTAHUU JKOJOTUYECKOM KYIbTYphlI, (POPMHpPOBAHUM COOCTBEHHOMN MO3MIIMU MO
OTHOIICHUIO K XUMUYECKOW HH(OPMALINH, MTOTy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

YcnemHocTs u3ydeHus y4eOHOro mpeaMeTa CBsi3aHa C OBJAJICHHEM OCHOBHBIMU MOHSATHUSMU XMMHUU, HaydyHbIMHU (DaKTaMu, 3aKOHAMH, TEOPUSIMH,
MIPUMEHEHHUEM TMOJTYYEHHBIX 3HAHUI NIPH PEIICHUH MPAKTUYECKUX 3a1a4.

B cootBerctBru ¢ ®T'OC COO XuMUS MOXKET U3y4aThbcs HAa 6Ga30BOM U YrITyOJIEHHOM YPOBHSX.

N3ydeHne xumMuu Ha yriyOJIeHHOM ypOBHE IMPEIoiaraeT MOJHOE OCBOEHHE 0a30BOro Kypca U BKJIIOYAET pacCIIMpPEHUE MPEIMETHBIX Pe3yabTaToOB U
COJIep’KaHUs, OPUEHTHPOBAHHOE Ha TOJrOTOBKY K MOCJIEIyIIeMy MNpodecCHOHATbHOMY OOpa30BaHMIO; Pa3BUTHE WHIUBUAYAIBHBIX CIHOCOOHOCTEH
oOyuaronuxcs myrem Oosiee TIyOOKOTO, 4eM O3TO MpeaycMaTpuBaeTcsi 0a30BBIM KypcOM, OCBOCHHS OCHOB HAayK, CHCTEMaTHYEeCKHX 3HAHHM;, yMEHHE
MPUMEHSTh TMOJTYYCHHbIE 3HAHUS I PElIeHUs MPAKTHUYECKUX M y4eOHO-UCCIIeIOBATENbCKUX 337a4 B M3MEHEHHOU, HECTaHIAPTHOW CUTYyallud; YMEHHE
CUCTeMAaTHU3UPOBaTh M 00001IaTh MOTYYeHHbIE 3HaHUS. V3ydeHne mpeaMera Ha YriayOJIeHHOM YpOBHE MO3BOJIET CPOPMUPOBATH Y OOYUAIONIUXCS YMEHHE


http://fgosreestr.ru/

aHAJM3UPOBATh, MPOTHO3MPOBATh W OLEHHBATH C MO3HMIUHU SKOJOTUYECKON OE30MacHOCTH TOCIEACTBHS OBITOBOW M IMPOW3BOJICTBEHHOH NESTEIHHOCTH
YeJI0BeKa, CBA3aHHOMW C MMOJlydYeHHEM, IPUMEHEHNEM U TIepepadOTKO BEUIECTB.
Nzyuenne npeamera «XuMuUs» B 4acTH (GOPMUPOBAHHS Yy 00YUAIOMIMXCSI HAYYHOTO MUPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJIOB TIO3HAHMUS, &
TaKXKe MPAKTHYECKOTO NMPUMEHEHHSI HayYHBIX 3HAHUH OCHOBAHO HAa MEXKIIPEIMETHBIX CBS3AX C MpeIMeTaMu 00JacTell eCTeCTBEHHBIX, MaTEMAaTH4e CKUX U
T'YMaHHUTaPHBIX HAYK.
Ha3znauenue npoepammeoi.
[IpenMeTHas mporpaMma Mo XMMHUHU O00ECHEUUBAET OOCMUMCEHUE NAAHUPYEeMbIX pe3yabmamoé ocBoeHnss OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
mkoJibl. OHa OTIpeneNseT el , CoJIepKaHne Kypca, TUTAaHUPYyEeMbIe pe3yJIbTaThl 10 XHMHH, a TAK)KEe METOIUKY JOCTH)KCHUE TNIAHUPYEMBIX Pe3yIbTaTOB.
IIpeomemnas npoepamma 3a0aém yenesvie u cooeprcamenvhble OpUeHMuUpPsbL Ol HANUCAHUS paboyeli NPocpamMMbl YUumens Xumuu, cnocoocmeyem
CO30aHUI0 eOUH020 00PA308aMenNbHO20 NPOCMPAHCMEA 8 00PA308aMENbHOU OPSAHUSAYUL.
[IpenmeTrHas mporpamma COOTBETCTBYET TpeOOBaHUSM OOpa30BaTENIbHOTO CTaHAAapTa K CTPYKTYpe MPOrpamMM OTJENbHBIX yYEOHBIX MPEIMETOB,
KypcoB (11.18.2.2).
Conepxanue nNporpaMmsbl:
[losicHuTENBPHASA 3amMCKA.
OO6mrast XxapakTepuCTUKa YI4eOHOTO TpenMeTa « XUMUS.
Onucanue Mecta yaeOHOTO MpeaMeTa B y4eOHOM TUTAHE IIKOJIBI.
JInuHOCTHBIE, METaIIPEIMETHBIEC U IPEIMETHBIE PE3Yy/IbTAThl OCBOEHUS YUEOHOTO IpeameTa « XUMUs.
Copep:xanue yueOHOTO MpeaAMeTa, Kypca.
Temarnueckoe MmIaHUPOBAHUE C OIPEICICHUEM OCHOBHBIX BUJIOB YUECOHON NESTEIbHOCTH.
Onucanue yueOGHO-METOAUYECKOTO U MaTepHaIbHO-TEXHUUYECKOTO o0ecrieueHrs o0pa3oBaTesIbHOTO Mpoliecca.
OneHka JOCTUKEHUS [UIAHUPYEMbIX PE3YIbTaTOB 110 XUMUHU.

NG WNE

I11.  Mecrto yueGHOro npeamera, Kypca B y4eOHOM ILJIaHe.
[Iporpamma mpenycMaTpuBaeT U3ydeHHE XUMUH Ha dTare cpepHero odmero oopasoBanus B 00béme 340 vacoB B 10-11 kimaccax (5 yacoB B Hezemo Ha
yriayOIEHHOM ypPOBHE).

IV.  ®opmbl KOHTpOJISA
Omnpoc, npoBepoUYHbIE€ U KOHTPOJIbHBIE PaOOTHI, TPAKTUYECKHE PAOOTHI, 3a4EThI, TECThI, CEMMHAPHI, 3alIUTA IPOEKTOB.

V. Crpykrypa paGoyeii nporpaMmmsl
Pabouas nporpaMma coctaBieHa B cooTBeTcTBUU ¢ «llonoxkeHnem o pa3paboTke paboyuX MporpaMm y4eOHBIX MPEIMETOB, KypcoB ((aKyIbTaTUBHBIX,
AJIEKTUBHBIX, KYpCOB BHEYPOUHOM JESITEIBHOCTH)» U COAEPIKUT CIEAYIOLIUE pa3esbl:



=

Coneprxanue y4eOHOTO mpeamera.

2. TemaTtnueckoe MIaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHUE KAXKJOW TEMbI M IOYPOUHOE IJIAHUPOBAHUE.
3. [Inanupyemsble pe3ynbTaThl OCBOEHUS Y4€OHOTO MpEeAMETA.
Coaep:xkanue yueOHOro npeamera «Xumus», 10 kiaace
Ha3sBanue tem Coaep:xanue Tembl (¢roc peectp)
Ne
Tema 1. Crpoenue BemectBa. CoBpeMeHHass MoOJENb CTpoeHus aroma. Jlyanusm snexktpoHa. Keawmoswie uucna.
1 | IloBropenue u yrmyOnenue | PactipeneneHue 37I€KTPOHOB MO SHEPreTUYECKHMM YPOBHSIM B COOTBETCTBMM C MPHUHIUIIOM HaWMEHbILEH
3HaHUM. (27 4.) SHEPTHM, MPAaBWJIOM XyHJa U npuHuunom llaymu.
K.p. Nel [Tepuonnueckas cucrema xumudeckux snemeHToB [[.U. MenneneeBa. ®@usnueckuii cMbica [lepuoandeckoro
3akoHa /.M. Menneneena.
DJIEKTPOHHAS MPUPOJIA XUMUYECKOH CBSI3U.
Kpucrannuueckue u amopgHbie BemiecTBa. TUIBl KPUCTAUIMYECKUX PEHIETOK (aTOMHas, MOJEKYJspHas,
WOHHAs, METaJUTHIeCcKas ).
JucnepcHbie cuctembl. Konntouonvle cucmemul. ViIcTuHHBIE pacTBOpBl. PacTBopeHne Kak (PU3MKO-XUMUYECKUM
nporecc.
Peakinu B pactBopax aeKTpoauToB. [ uapoaus cosen.
2 | Tema 2. [TosiBneHue u pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [Ipenmer oprannueckoil xumuu. MecTto u 3HaYeHUE
OcHoOBHBIE MOHATHUS | OPFAHMYECKOM XUMHUHU B CHUCTEME ECTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHMYECKHX M OPraHUYECKHX

OpPraHUYEeCKOM XUMHH.
(194.)

BEIIECTB.

XUMUYECKOE CTPOCHHE KaK MOPSIOK COCIWHEHHUs aTOMOB B MOJIEKYJIe COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE
MOJIO’KEHUS TEOPUHM XUMHUYECKOTO CTPOCHHUS OpraHn4ecKkux coenuHeHuit A.M. byriepoBa. YrinepoaHblii ckenet
OpraHUYecKON MoJeKynbl. KpaTHOCTh XMMHUYECKON CBSA3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOIO
cTpoeHusi Mosekyn. Mzomepus u uzomepsl. [lonarue o pynkunonanbHou rpymnme. [IpuHIunb Kiaccupukanuu
OpraHMuYecKux coenuHeHuil. Cucremaruueckas MeXAyHapOJHAas HOMEHKIATypa M HPUHIHUIBI 00pa30BaHUS
Ha3BaHUI oprannueckux coenuHeHuid. Knaccugukaius 1 0coOeHHOCTH OpraHUYecKuX peakiuil. Peakimonnele
neHTpol. [lepBoHauanbHbBle TOHATHS O THUMAX UM MEXaHU3Max OpPraHUYEeCKHX peakuuil. ['omMonuTHyeckuii u
TeTePOIMTUYECKUI Pa3pbIB KOBAJCHTHON XUMHUYECKOU CBsi3u. CBOOOJAHOPATUKATIBHBIA U MOHHBIA MEXaHU3MBI
peakuuu. [ToHsTHe 0 HyKJI€OHIIE U ANEKTpOoduUIIe.




Tema 3.
VYrneBomopossl. (42 4.)
K.p. Ne2

mp.p. Nel,2.

AnKaBbI. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHME MOJEKYNIbl MeTaHa. SP -THOpHam3anus opOuTaneii
aToMOB yriepona. lomosormueckuii psan u obmas Qopmyna ankaHoB. Cucremarnyeckas HOMEHKJIATypa
ankaHoB U pagukanoB. 405 M3omepus yraepoanoro ckenera. Gusndyeckre cBOMCTBa aIKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHS (U3NYECKUX CBOWCTB. XHWMHYECKHE CBOICTBAa allkaHOB: TaJIOTCHUPOBAHUE, JCTHIPUPOBAHUE,
TEPMHUECKOE PpaA3JIOKEHUE, KPEKUHI KaK CIOCOOBbl MOJy4eHHsS] Ba)KHEWIIUX COETUHEHH B OpPraHUYECKOM
cuHTe3e. ['opeHHne alkaHOB Kak OJUMH U3 OCHOBHBIX HCTOYHUKOB TeIJla B MPOMBIIUIEHHOCTH U OBITY.
N3omepusanus kak crocod noay4eHHs BHICOKOCOPTHOTO OeH3MHA. MexaHu3M peakluy CBOOOAHOPAIUKAIBHOTO
3amenenus. [lonydyenue ankanos. Peakuus Bropia. Haxoxaenue B mpupojie 1 NpuMEHEHUE aJKaHOB.
[{uxnoankanpl. CTpoeHrne MoOJEKyl IukiIoankaHoB. O6mas Qopmyna nwmkioankaHoB. HomeHkimatypa
LUKII0AJIKaHOB. M30MepHsi LMKIIOAIIKaHOB: YIJIEpPOJHOIO CKelleTa, MEXKIJIAcCOBas, MPOCTPAHCTBEHHAs (LMC-
TpaHc-uzoMepusi). Cnernuduka CBOMCTB IIUKIOATKAaHOB C MaJlbIM pa3MepoM Lukia. Peakuuu npucoenvHeHus u
paaAuKaIbHOTO 3aMEIICHHUS.

AIKeHBI. DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYIhl STHIEHA. SP’-TrHOpuamsamus opOuTaneii
aTOMOB yIJIepoJia. G- U T-CBs3U. ['oMosioruueckuil psix u obmas Gopmyna ankeHoB. HoMeHKmaTypa aKeHOB.
W3omepust ankeHOB: YIIEPOJHOTO CKeJleTa, IOJIOKEHUS KpaTHOM CBSI3M, MPOCTpaHCTBEHHas (LucC-
TpaHCU30MEpHS), MEXKIaccoBasi. Pu3nyeckre CBOMCTBA ajlKeHOB. Peakiiuu 31ekTpouIbHOrO MPUCOSTUHEHUS
Kak crnoco0 mnosydeHHs (YHKIIMOHAIBHBIX MPOU3BOJIHBIX YIiieBogopoaoB. [IpaBmio MapkoBHHKOBA, €ro
3NIeKTpOHHOE oOocHOBaHMe. Peakuuu okuciaeHus u nonumepusauuu. l[lomudTuieH kKak KpPYMHOTOHHAXHBIN
OPOIYKT XUMHUYECKOro Mpou3BojAcTBA. [IpombliieHHble U J1a0OpaTOpHBIE CIOCOOBI MOJIyUYEHHUS aJKEHOB.
[IpaBuno aitneBa. [IpruMeHeHne aIKEHOB.

Ankaguensl. Knaccudukanust ankagueHOB MO B3aUMHOMY paCIOJIOKEHUIO KpPaTHBIX CBSI3ed B MOJIEKYJIe.
Oco0eHHOCTH 3JEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS CONPSDKEHHBIX ankaaueHoB. OOmas dopmyna
ankanueHoB. HomeHkiatypa u u3omepusi ajkaaueHoB. (DHU3MYECKHE CBOWCTBA AIKaJAUEHOB. XHMHUYECKHE
CBOMCTBA aJIKaJMEHOB: pEaKUWU MPUCOCAUHEHUS (TUAPUPOBAHUE, TaJOTEHUPOBAHWE), TOPEHUs u
nosmMmepuzaiu. Bkrnag C.B. JlebeneBa B mojydeHHE CHHTETHYECKOTO Kaydyka. Bynkanuzamus kaydyka.
Pesuna. MHuoroo6pa3ue BHJIOB CHHTETHYECKMX KaydyKoB, HX CBOHCTBa M mnpumeHeHue. IlomydeHue
AJIKaJUEHOB.

AJKUHBIL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl alleTHUJIeHa. SP-TUOpuau3anus opOuTanen
aTOMOB yriepoJa. 'omonorndyeckuit psia u obmas popmyna ankuHoB. Homenknarypa. M3omepust: yriaepoaHoro
CKeJleTa, MOJIOKEHUsI KPaTHOM CBSI3U, MEXKKi1accoBast. Pu3nueckue CBOMCTBA aAJIKWHOB. XMMUYECKHUE CBOWCTBA
QJIKUHOB: PEaKIMU MPHUCOEIUHEHHUS KaK CHoco0 MOJydeHHsS MOJIMMEPOB U JPYrHX IOJIE3HBIX IMPOIYKTOB.
Peaknun 3amemienus. ['opeHue aneTuiaeHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHM JJIsi CBAPKHU U




pe3ku MetauioB. [loydeHune aneTuieHa MUPOIM30M METaHa U KapOuIHBIM MeToioM. [IpumMeHenne aneruieHa.
Apenbl. Mcropust oTkpsiTusi OeH30ma. COBpeMEHHbIE MpPEACTaBICHUS 00 3JIEKTPOHHOM U NPOCTPAHCTBEHHOM
crpoeHnn OeH3oma. M3oMmepust 1 HOMEHKIATypa romMosioroB Oenzona. Obmas ¢opmyna apeHoB. dusmueckue
cBoiicTBa OeH30s1a. XMMHUYECKHE CBOMCTBA OCH30Ja: PEaKUUU SJICKTPOPHIBLHOTO 3aMeleHHs (HUTPOBAHHE,
TaJIOTEHUPOBAHMUE) KaK CHOCOO TMOyYeHUsT XUMHUYECKMX CpPEICTB 3alllUThl PACTEHMH; NPUCOECTUHEHUS
(rugpupoBaHMe, TaIOT€HUPOBaHNE) KaK JOKa3aTeIbCTBO HEMPEENBbHOTO XapakTepa OeH3oa. Peakius ropenus.
[Tonyuenue Oenzona. OCOOEHHOCTH XMMMUYECKUX CBOMCTB TOJyosa. B3aumHOE BIMSHME aTOMOB B MOJIEKYJe
tonyosia. OpueHrtaimoHHbie 3pdexTrl 3amectuteneit. [Ipumenenue romooros 6eH3oJia.

Xumus u 3Hepretruka. [IpupoaHbie HCTOUHUKH yriieBoAopooB. [Ipupoanblil 1 nmomyTHBIH HETAHOM rasbl, UX
coctaB M ucnoib3oBanue. CocraB Heptu U ee mepepaborka. Hedremponykrel. OkTaHOBOE uUMCiIO O€H3WHA.
OxpaHa okpyXxaroiiei cpesibl Mpu HePTenepepadoTKe U TPAHCTIOPTUPOBKE HEPTEIPOTYKTOB. AJIbTEpHATUBHBIC
VCTOYHHUKH YHEPTHH.

Tema 4.
Kucnopoaconepxkamine

OpPraHu4€CKUC COCANHCHUA.

(31 4.)
K.p. Ne3
np.p. Ne3.,4,5.

Couptsel. Knaccudukanus, HoOMeHKIaTypa cnupToB. ['omosnorudeckuil psin M oOmias Gopmyna HpeaesbHbIX
OJHOATOMHBIX cnupToB. M3omepus. dusnyeckrue CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHas
CBSI3b MEXKIY MOJIGKYJaMHW W €€ BJIMSIHHE Ha (U3MYECKHE CBOMCTBA CHUPTOB. XHWMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBUE C HATPHUEM KaK CTIOCO0 YCTaHOBJICHUS HAIMYHUS THIPOKCOTPYIIIBI, C TAJIOTEHOBOIOPOIaMHU KaK
croco0 TOJydeHUs pacTBOpUTENEH, BHYTPH- U MEKMOJEKYISIpHAs JeTHApaTanus. Peakuusi TOpeHus: CIupThl
KaKk TomumBo. l[lomydeHue 5STaHOJA: peakiusi OPOKEHUS TIIFOKO3bl, TUAparanus dSTujeHa. [Ipumenenue
MeTaHoJla W JTaHoja. PHU3MOJIOTMYECKOE JEHCTBME METaHOJa M JTaHOJa Ha OpraHu3M 4YeJOBeKa.
OTWICHIJIMKOIb W TJUUEPUH KaK MPEACTABUTENIM NPEACIbHBIX MHOTOAaTOMHBIX CHHUPTOB. KayecTBeHHas
peakuuss Ha MHOrOaTOMHBIE CHOUPThI W €€ MPUMEHEHHWE [UJIsi pPaclo3HAaBaHUsS TJIMIEPUHA B COCTaBe
KOCMETHUYECKHUX CpelicTB. [IpakTyeckoe npruMeHeHe STUIICHTJIMKOJIS U TJIMIEpUHA.

®enon. CtpoeHue Mosiekynbl GeHosa. Bzanmuoe BausiHuEe aTOMOB B MoJieKylie geHomna. dusndeckre cBONCTBa
(denona. XuMHuueckrue CBOICTBa (peakuuu ¢ HaTpueM, TUAPOKCUIOM HaTpus, Opomom). [lomyuenue denona.
[Ipumenenue ¢eHoa.

Anpaernnibl M KeToHbl. Kimaccmdukanms anpaerugioB W KeTOHOB. CTpOCHUE TMPENCIbHBIX allbJETHIOB.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIBHOM Tpymibl. ['oMonorudeckuii psia, odmas Gopmyna,
HOMEHKJIaTypa W HW30MEpHUs MpeNeNbHbIX anbaerufoB. Dusnueckue CBOWCTBA MNPECIbHBIX allbJECTHUIOB.
XUMUYECKUE CBOWCTBA MPEAENbHBIX albJCTHUIOB: THIPHUPOBAHUE; KAUECTBEHHBIE PEaKIMU Ha KapOOHUIHHYIO
rpymmny (peakiusi «cepeOpsHOro 3epkaiay, B3aumoeictue ¢ ruapokcuaom mMean (I1)) u ux npumenenue s
OoOHapy)XeHHsI TPEACTbHBIX AalbJETU0B B MPOMBIIUICHHBIX CTOYHBIX Bojax. IlomyueHue TmpenenbHBIX
QIBJICTHJIOB: OKHUCIIEHHWE CIHUPTOB, TWiaparanus aretmineHa (peakius KydepoBa). TOKCHYHOCTH albJeTHIOB.




[Mpumenenne opmanpaeruaa U arneranpieruaa. AICTOH KaK MPEACTaBUTEIh KETOHOB. CTpPOSHHE MOJICKYIIBI
arieroHa. OCOOEHHOCTH peakuy OKUCIICHUS aneToHa. [IpuMeHenne arerona.

Kap6onoBeie kwucnotel. Kitaccupukanus ¥ HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpoeHHE NpPEIeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBLHOW TPYIIIIHI.
l'omonoruueckuit psig u obmas ¢dopMmyna MpeneTbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nUecKue
CBOWCTBA TPEAETBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOMCTBA MpEICIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (PEaKIMU C METaJlllaMi, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMHU U COJISIMHU)
KaKk MOATBepxkAeHHE cxojcTBa ¢ 408 HeopraHMyecKMMHU KHCIOTaMH. Peaknus »stepudukanuu u ee
obpatuMocTh. BrnmsHue 3amectuteneil B YIJIEBOJOPOJHOM paJHWKalie Ha CHIY KapOOHOBBIX KHCIIOT.
OcoOCHHOCTH XMMHYECKHX CBOMCTB MYpPaBBbMHOW KHCJIOTHL [lomydeHue mpeaenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJIEHHWE QJIKaHOB, AaJKEHOB, NEPBUYHBIX CIHUPTOB, AQJIbJIETHIOB. Baxuenmune
MPEACTaBUTENN KapOOHOBBIX KHCIOT: MYypaBbHHAs, YKCyCHas U OeH30MWHas. Beicmme mnpeneiabHble U
HeTIpeIeNIbHbIe  KapOOHOBBIE KHUCIOTHL. OmnThdeckass w30MepHus. ACHUMMETPHYECKHH aTroM yriiepoja.
[Ipumenenne kapOOHOBBIX KHUCIOT.

Crnosxnble 3¢upbl. CTpoeHHe U HOMEHKJIaTypa CIOKHBIX 3(upoB. MexkiaccoBas U30Mepusi ¢ KapOOHOBBIMU
kuciotaMu. CriocoObl MOYYEeHHS CIOXKHBIX 3(upoB. OOpatuMocTh peaknuu 3tepudukanuu. [IpuMenenue
CJIOXHBIX 3()UPOB B MUIIEBOI U MapPrOMEPHON IPOMBIIIIIEHHOCTH.

Tema 5.
A30T- M cepocojepaliue
coenuHeHUs. (14 4.)

Awmunbl. IlepBuunblie, BTopuyHble, TpeTUYHbIe aMuHbl. Krnaccudukanuss aMMHOB MO THUITY YTJIEBOJOPOHOTO
pagukana M YUCIY AMHUHOIPYII B MOJIEKYJE. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME IpPENEIbHBIX
aMuHOB. PU3NYEeCKUEe CBOMCTBA aMUHOB. AMHMHBI KaK OpraHU4eCKUE OCHOBAHUS: PEAKI[UU C BOJIOM, KUCIOTaMHU.
Peakuus ropenus. AHWIMH Kak IpEACTaBUTENb apOMaTHUYeCKMX aMUHOB. CTpoeHue aHuiuHa. [Ipuumnbl
oclablieHUs OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUU C AMHUHAMH MPENENBbHOTO psifia. XMMHUYECKHUE CBOMCTBA
aHWIMHA: B3aUMOJICHCTBUE C KUCIOTaMU, OpOMHOM BOJOM, okucieHue. [lonydeHne aMUHOB aJKWIUPOBAHHEM
aMMHMAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakuus 3unuHa. [IpumeneHre aMiMHOB B
(hapMaleBTHUECKON MPOMBIIUICHHOCTH. AHUIUH KAK Cbipbe OJisi Npou3so0Cmed AHUIUHOBbIX Kpacumelell.
Cunmesvl Ha OCHOGE aAHUNUHA.

Tema 6.

buonoruuecku  akTUBHBIE
BemecTna. (29 u.)

K.p. Ned

mp.p. Ne6,7.

yl"J'IeBOgLI. Knaccmbnxaunﬂ YIJieBOAOB. du3znyeckue CBOMCTBA U HAX0XKICHHUE YIJI€eBOAOB B IIPUPOJL. I'mroko3a
KaKk aJIbACTUAOCIHNPT. XHUMHUYECKHE CBOMCTBA TIJIIOKO3BI: AllUJIMPOBAHUEC, AJIKWJIUPOBAHUEC, CIIMPTOBOC U
MOJOYHOKHUCJIOC 6po>1<eHHe. SKCHCpI/IMeHTaHBHHe JI0Ka3aTeIbCTBA HAIMYHUS aIbJETUIHON U CIIUPTOBBIX I'PYIIL
B TJIFOKO3C. HOJ'Iy‘ICHI/Ie T'JIFOKO3BI. q)p}IKTOSa KaK HU30MCp TJIFOKO3BI. Pu6o3a u ILCSOKCI/IpI/I603a. Baxwneiiue
Aucaxapuabl (caxapo3a, JIaKTO34, MaJ'IBTO3a), HUX CTpOCHHUC U (I)I/I3I/I‘ICCKI/IC CBOMCTBA. FI/IILPOHI/B caxapo3hl,
JJAKTO3bI, MAJIbTO3bI. KanMaJ'I " OCJJI0JI03a KakK OMOJIOTHYECKHUE TOJIMMCPHEI. XHUMHYECKHE CBOMCTBA KpaxmMmaja




(rugponus, KauecTBEHHas peakius ¢ HOJOM Ha KpaxMall U ee INPUMEHEHHUE JUid OOHapyXKeHHUs Kpaxmayia B
NPOAYKTaX THTaHUS). XHWMHUYECKHE CBOWCTBA IIEJUTIONO3BI: THIAPOJM3, OOpa30BaHUE CIOXKHBIX 3(HUPOB.
[Ipumenenne u OuosOTHYECKAss POJb YrieBogoB. OKHCIEHUE YIIEBOJOB — HCTOYHHK DHEPTUU IKHBBIX
opranu3MoB. [loHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJOKHA.

Kupbl Kak ci10KHbIE 3(PUPHI MIHIIEpPIHA U BBICIINX KapOOHOBBIX KUCIOT. PacTutenbHble U )KMBOTHBIE KUPBI, UX
coctaB. PU3MYECKUE CBOKCTBA KUPOB. XMMHYECKHE CBOMCTBA KMPOB: TMIpPUPOBaHUE, OKUCcIeHue. ['uaposns
WIM OMBUICHHE >XHUPOB Kak Cloco0 TNPOMBIIUIEHHOTO TOJY4YeHHsI COJieH BBICHIMX KapOOHOBBIX KHCIOT.
[Ipumenenue xupoB. MbLIa Kak COJM BBICIINX KapOOHOBBIX KMCIOT. MotoIine cBOCTBa Mblia.
WNnentuduxaiys opraHuyecKux COeAMHEHNH.

AmuHokucnotel u_Oenku. CoctaB M HoMeHKnarypa. CTpoeHHE aMHUHOKUCIOT. ['OMOJOTHMYecKHil psj
MpeebHBIX AMUHOKHUCIOT. M3omepus npedenvuvix amunokuciom. Duznueckue CBOWCTBA NpeAeTbHBIX
AMUHOKHCIIOT. AMUHOKHUCIIOTHI Kak aM@oTepHble opranudeckue coennHenus. Cunrte3 nentunos. [lentuanas
CBs3b. bronornueckoe 3Ha4eHne a-aMUHOKUCIOT. OOIacTy MpUMEHEHUsI aMUHOKHUCIIOT. benku kak npupoaHbie
ouononumMepsl. CoctaB U crpoeHue OenkoB. OcHoGHble aMUHOKUCIOmMbI, oOpazyioujue Oenrku. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpAIlHs, KaYeCTBEHHBIC (I[BETHBIC) peakinu Ha O6eyku. [IpeBpamenus 0eiakoB
NUIIK B opranusme. buosnorndeckue GyHKIUYM OCNKOB. Jocmudicenus 6 uzyuenuy CmpoeHus U cunmesa OenKos.
Aszomcodepacawue _2emepoyuxnuyeckue _coeounenus. Illuppon u nupudun: 31eKmpoHHOe CcmpoeHue,
apomamudeckuu xapakxmep, pasiuyue 6 NposejeHuu OCHOBHbIX ceoucms. Hykneunosvie Kuciomsi: cocmaé u
cmpoenue. Cmpoenue nykieomuoos. Cocmas nyxneurnoswix xkuciom ({HK, PHK). Ponb HyK1euHO8bIX KUCIOM 8
JAHCUZHEOeAMENbHOCU OP2AHUIMOS.

I'eneTnyeckas CBsA3b MEXKIY KIACCAMHA OPraHUYECKUX COCIMHEHHM.

Tema 7.
BricokomonekynsipHbie
coenuHeHUS. (8 4.)
HTOrOoBBIM TECT,

mp.p. Ne§,9.

BricokoMonekysapHble coerHeHHsl. OCHOBHBIE MOHATHUS BBICOKOMOJEKYJSPHBIX COEAMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, cTereHb nosumepusanuu. Kmaccupukanus nomumepoB. OCHOBHBIE CIIOCOOBI
MOJIYYEHHS] BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: PeaKkUuy MOJUMEpPU3alNK U NMoJuKoHAeHcauuu. CtpoeHue u
CTPYKTypa IOJUMMEPOB. 3aBUCUMOCTb CBOWCTB IOJMMEPOB OT CTPOEHUS MOJIEKYN. TepMOIUIACTUYHBIE H
TEPMOPEAKTUBHBIE TOJUMEPBL.  [Ipogoodawue opeanuyeckue noaumepwvl. Komnozumuvie mamepuansi.
Ilepcnexmussl  ucnonvszoganus Komno3umuelx mamepuanos. Krnaccudukanus BoNIOKOH. CHHTETHYECKHE
BoJIokHA. [lonuadupHble U MOIMaMHIHBIE BOJOKHA, MX CTpOEHHE, cBoWcTBa. lIpakTHueckoe MCHOIB30BAaHUE
BOJIOKOH. Cunmemuueckue HNIeHKU: U30NAYUA Olsl NPOBOO08, MeMOPAaHbL Ol ONPEecHeHUs 800bl, 3aUUMHbIE
nJeHKU 0N  AemomMoOunel, NiAcmulpu, Xupypeuueckue noesasku. Hoevle mexnonocuu OanvHeluie2o
COBEPULCHCINBOBAHUS NOIUMEPHBIX MAMEPUANO8




TemaTnueckoe nuiannposanue no xumuu 10 Kiaace
npodwibHbIA ypoBeHb (5 4yacoB B Hefen10, Becero 170 yaco) YMK B.B. Jlynuna

Ne /it HanmenoBanue temsl Bcero yac. ITo aBTOpCKOM N3 Hux
TporpamMme IIpaKTUYeCKre paboThl | KOHTPOJIbHBIE paOOTHI
1. Tema 1. [loBTOpeHUE U yriyOieHHe 3HAHUM. 27 26 - Nel
2. Tema 2. OcHOBHBIE IOHATHS OPTAaHUYECKON XHUMUHU. 19 18 - -
3. Tema 3. YrieBogopoabL. 42 42 Nel Ne2
No2
4, Tema 4. Kucnopoiconeprxaiine opraHHIecKue 31 30 Ne3 Ne3
COEIUHEHUS. Ne4
Ne5
Tema 5. A30T- 1 cepocoaepKaIiie coeTuHEHNUS. 14 14 - -
Tema 6. Bronornuecku akTHBHBIE BEIIECTBA. 29 30 Neb Neq
No7
7. Tema 7. BEICOKOMOJIEKYISIPHBIE COCTUHCHUS. 8 8 No8 Hroroserii TecT
Ne9
8. PezepBHOE Bpemsi. - 7 - -
Bcero 170 175 9 5




Cojaepikanue yueOHOro npeamera « Xumus», 11 kiaace

HasBanue tem

Coaep:xkanue Tembl (¢roc peectp)

No
Tema 1. OO6mas xapakrepuctuka aneMeHToB |V A-rpynnbl. CBoiicTBa, NodydeHHe U npuMeHeHue yris. CuHTes3-Ta3 Kak

' | Hemerammsr. (50 u.) OCHOBa COBPEMEHHOH MPOMBIIIJICHHOCTH. AKTUBUPOBAHHBIA YroJib Kak ajcopOeHT. Hanocmpykmypoi.
K.p. Nel Mupoevie docmudicenuss 6 ooaacmu co30aHUs HAHOMAMEPUANO08. DNEeKMPOHHOE CMPOEHUE MOLEKYIbl Y2aAPHO20
mp.p. Nel,2,3.4. easa. Ilonyuenue u npumenenue yeaprnoco easa. buonormyeckoe AeicTBUE yrapHoro rasza. KapOouapl Kanbius,

anmoMuHMs U kene3a. KapOoHatel u rugpokapOoHatel. Kpy2ogopom yenepooa 6 iHcugou u Hexdcugol npupooe.
KauectBenHass peakuusi Ha kapOoHaT-uoH. dusnueckue M XUMHUYecKHe cBoicTBa KpemHus. CuilaHbl U
cumnnuael. Oxeun kpemuus (1V). KpemuaueBbie KUCIOTHI U UX cofiu. CHUIMKaTHbIE MUHEpAJIbl — OCHOBA 36MHOM
KOPBIL.

O6mas xapakrepuctuka 3nemMeHToB VA-rpynnsl. Hutpuael. KauecTBeHHas peakiiys Ha MIOH aMMOHUS. A30THast
KHCJIOTa KaK OKUCIUTENb. HuTpathl, mx (U3MYECKHEe W XUMUYECKHE CBOWCTBa, mpuMmeHeHne. CBOMCTBa,
noaydeHue u npuMmenenue gocdopa. Dochun. Dochopusie u noaudochopHbie KUCIOTH. bronorudeckas poJib
dbocdaros.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoObie CBOMCTBA KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI.
KadgectBennsie peakiuu Ha CyinbGUI-, Cyab(OUT-, U CyIb(aT-HOHEI.

O6mras xapakrepuctuka 31aeMeHTOB VIIA-Tpynmel. OcoGeHHOoCTH XuMuH (propa. ['ajJoreHoBOAOPOIBI U HX
nojiyueHue. [ anoreHoBOAOPOJHbIE KHUCIOTHI M HX coju. KauecTBeHHbIE peaklMu Ha TajJOreHU]I-HOHBL
Kucnopoacoaepxaiue coequnenus xiaopa. [[pumeneHne raioreHoB 1 UX BaXKHEUIINX COeTUHEHUI.
bracopoonvie eazwvi. [Ipumenenue 61a20po0HbIX 2aA308.

2 | Tema 2.

OO1ue cBoiicTBa METANIIOB.
(44)

3 | Tema 3. O6mas xapaktepuctuka 31eMeHToB |A—IIIA-rpynn. Okcunasl U nepokcuabl HaTpus U kKanusi. PacnosnaBanue
Merainbl [JIaBHBIX | KATHOHOB HaTpust U Kanmus. CoNMu HATpusl, Kalus, Kajbl[Us M MarHusi, UX 3HAU€HUE B MPHUPOJIE U >KU3HH
noarpy. (18 u.) yenoBeka. JKecmkocmb 60061 u  cnocodvl ee ycmpamenus. KommnnexkcHvle coeOunenus — antOMUHUS.
mp.p. Ne5. Antomocunuxamat.

Tema 4. Mertamnel  IB-VIIB-rpynn (menp, uHMHK, Xpom, MapraHen). OcoOGeHHOCTH cTpoeHus artoMmoB. OOmue
| Meramnsl no6ouHbIx ¢usnyeckue U xumuueckue cpoicta. [lomydenune m npumeHenue. OKCHIBI U TUAPOKCHJBI ITHX METAIJIOB,
MOJrPYIIIL. 3aBUCHUMOCTb MX CBOWCTB OT CTENEHU OKHCIEHMs JIeMEHTa. Bakuelmmue cosm. OKHCINUTENBHBIE CBOMCTBA

(28 4.)

coleit XpoMa 1 Mapradia B BBICILICH CTEIICHU OKHMCIICHUSA. Komniexkcuvle coeourenus xpoma.




K.p. Ne2

3aKOHOMepHOCTI/I B M3MCHCHHU CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX COCIIHHGHHﬁ, BBICHINX OKCHIAOB H

mp.p. Ne6,7,8. TUIAPOKCHJIOB.
Nnenrudukanus HEOPraHMIECKUX BEIIESCTB U HOHOB.
Koppo3sust MeTaioB: BUIBI KOPPO3HH, CIOCOOBI 3alIMTH METAJUIOB OT KOPPO3HUH.
Tema 5. Crpoenne BemectBa. CoBpeMEHHass MOJIENb CTpoeHHs aroma. Jlyamusm osnektpoHa. Keanmosvie uucia.

Crpoenue Bemiectna. (14 4.)

Pacnipenenenuie S1€KTPOHOB MO SHEPTETUUECKHM YPOBHSIM B COOTBETCTBHU C MPHUHIIUIIOM HAWMEHbIIIEH
SHEPIuH, IpaBuiIoM XyHaa U IpuHIunoM [laymu. OcoOeHHOCTH CTPOEHHS SHEPreTHYSCKUX yPOBHEH aToMoOB d-
JJIEMEHTOB. DJIEKTPOHHAs KoHuryparus aroma. Kiaccudukamnus XUMHUECKHUX 3jeMeHToB (S-, p-, d-
anemeHThl). OCHOBHOE U BO30YKJICHHBIC COCTOSIHHSI aTOMOB. BaneHTHbIe 25ekTpoHbl. [leproanyeckas cucrtema
xuMuueckux annemeHToB .M. MenaeneeBa. @usnveckuit cmpica Ilepuoanueckoro 3akona .M. Menaeneena.
[IpuymHBl ¥ 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB DJIEMEHTOB M WX COCJAMHEHHM MO TEpPUOJaM W TPYIIIaM.
MupoBo33peHueckoe U HaydyHoe 3HaueHune Ilepmonmueckoro 3akonHa [I.M. MenneneeBa. Ilpocroswi
J.U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX IJIEMEHMOB.

DJIEKTPOHHAs MIPUPOIA XUMUUYECKOU CBSI3U. DNEKTPOOTPHUIIATEILHOCTh. KOBasieHTHas CBs3b, €€ Pa3HOBUIHOCTH
U MeXaHU3Mbl 00pazoBaHMs (OOMEHHBIM W JOHOPHO-aKIEeNTOpHBIN). MoHHas cBs3b. MeTtaminueckass CBSI3b.
Bonoponnas cBsizb. MesicmonexynapHvie 83aumo0eticmsusi.

Tema 6.

Teoperuueckoe omnucanue
XUMHUYECKUX PEaKIHil.

(28 1.)

K.p. Ne3

mp.p. Ne9.

XUMHUYECKUE peakiru. ['OMOTeHHbIE M TeTeporeHHble peakiuu. CKOpOCTh pPEakluh, €€ 3aBHCUMOCTh OT
pa3uyHbIX  (AKTOPOB: TPUPOJBI  PEArHPYIONIMX BEIISCTB, KOHIEHTPAIIMA pPEarupyrollux BEIIECTB,
temrneparypsl (rnpasuiio Bant-T'odda), miomanm peakimoHHONM MOBEPXHOCTH, HATTMYUS KaTallu3aTopa. DHEprus
aKTUBAIMH. Axmusuposannviii kKomniexc. Karammzaropel u karanus. Poyib KaTalm3aTopoB B TPHPOJEC H
IPOMBIIIIJICHHOM ITPOU3BOJICTBE.

THonamue 06 snmanonuu u sumponuu. Inepeus [ ub6ca. 3axon ['ecca u cnencTBus u3 Hero. TemnoBbie 3PPEeKThI
XUMUYECKUX peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTuMOCTh peakuui. XUMHUYECKOE pPaBHOBECHE.
CMelieHne XMMHUYECKOIO PaBHOBECHS MO JEWCTBUEM pa3iIMYHbIX (PaKTOPOB: KOHLIEHTPALMU PEAreHTOB WM
NPOJIYKTOB PEAKIINH, IABJICHUS, TEMIIEpaTypbl. PoJib cMelieHHs paBHOBECHSI B TEXHOJIOTHYECKUX MPOIECCaX.
Peakiiun B pacTBopax 3ieKTpoiuToB. KadecTBeHHBbIE peakIMM Ha MOHBI B pacTBope. KHCIOTHO-OCHOBHBIE
B3aMMO/JICUCTBHUS B pacTBopax. AM(OTepHOCTb. HoHHoe npoussedenue 600vl. Bodopoousiii nokazamens (pH)
pacmeopa. I'maponus cosieil. 3HaueHHe THAPOJIM3a B OMOJIOTHYECKHMX OOMEHHbIX mporieccax. IIpumenenue
THJIPOJIN3a B TPOMBIIIJICHHOCTH.

OKucaumenbHo-60CCMano8umenbHull nomenyuan cpeovl. Juazpamma Ilyp6s. TloBenenue BeLECTB B cpeaax C
pasHbIM 3HadeHueM PH. TlanbpBaHmyeckuil sneMeHT. XHUMHUYECKHE MCTOYHMKM Toka. Cmanoapmuulil




8000pOOHbILL  1eKkmpod. CmaHOapmHulll  INeKMPOOHbIL  nomeHyuanl cucmemvl. Pao  cmanoapmuwvix
INEKMPOOHLIX nomenyuanos. Hanpasenenue okuciumenbHO-60CCMAHOBUMENbHBIX peakyuti. IICKTPOIIU3
pacTBOpoB M pacmiaBoB cousieil. [IpakThueckoe NpUMEHEHHE OHIEKTPOJIM3a I TOJYYEHHUS IIETOYHBIX,
ICJIOYHO3EMETHHBIX METAJIOB ¥ AJTFOMUHUS.

Tema 7.
XI/IMI/I‘-IGCK&?[ TCXHOJIOT'UA.

(104.)

XuMusg B TNpoMblIUIeHHOCTH. OOIMe MpeacTaBieHHUs O MPOMBIIIIEHHBIX CHOCO0axX MOIy4eHUs
XMMHMUYECKUX BELIECTB (Ha MpUMepe MpOU3BOACTBA aMMHUaKa, CEPHOU KUCIIOTHI). [IpomblliieHHas opraHudeckast
xumusi. CbIpbe Ui OpraHuyeckoil nmpomslnuieHHocTH. [IpoOnema oTx010B 1 MoOOYHBIX poayKToB. Hanbomnee
KpYITHOTOHHA)KHBIE ITPOM3BOJICTBA OPTaHUYECKUX coelMHEHNH. UepHas 1 [IBETHAsI METaJUTypIusl.

XuMmus U sHepreTka. [IpupoaHbie HCTOYHUKU YriieBo1opoAoB. IIpuponneiii 1 nmonyTHbI HedTAHON
raspl, UX cocTaB M ucrnojb3oBaHue. CoctaB HehTHn u ee mepepadoTka. Hedrenpoaykrel. OKTaHOBOE YHCIIO
O6ensuHa. OxpaHa OKpyKaroleil cpeasl npu HedrernepepabOTKe M TPaHCIOPTUPOBKE HEPTENPOAYKTOB.
AnbTepHaTHUBHBIE HCTOUHUKU SHEPTUH.

Tema 8.

Xumusa u 310poBbe. JlekapcTBa, (epMeHTH, BUTAMUHBL, TOPMOHBI, MUHEpaJbHbIE BOJIBL. [IpoOiemsl,

8 | Xumus s MOBCETHEBHOM CBS3aHHbIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpeaHble mMpuBBIYKM U (DAKTOPBI, paspyllaroiine
KU3HU. 3I0pOBbE (KypeHHe, YymoTpeOJeHue aakorosisi, HapkoManwus). ParmonansHoe murtanue. [luimeBble 100aBKH.
(8 4.) OCHOBBI TUIIIEBON XUMHH.
Xumus B meauimHe. PaspaboTka iekapcTB. XUMUYECKUE CEHCOPHI.
XuMHg B TOBCEIHEBHON >KM3HHU. Momlue M YHUCTSIIUE CPEACTBA. PemenieHTbl, WHCEKTULUMABI.
CpenctBa TUYHOM THTrMEHBl M KocMeTukU. [IpaBuna 6e3omacHOi pabOThl ¢ €IKUMU, TOPIOYMMHU U TOKCUYHBIM U
BEIIECTBAMU, CPEICTBAMU OBITOBOW XHMHH.
Tema 9. Xumusi B crpoutenbetBe. Llement. beton. Ilombop onTUManbHBIX CTPOUTENBHBIX MaTEPHAJIOB B
¥ | Xumus Ha ciIyx0e | MPaKTUYEeCKOU JesITeIbHOCTH YelIOBEKa.
obmiectBa. (4 4.) XUMHSA U CeNbCKOE XO3SHCTBO. MuHepanbHble U Opranuyeckue ynoopenus. CpenctBa 3amluThl
pacTeHuil.
PemnenyieHThl, MHCEKTUIIUIBI.
CTekJI0 ¥ CHJIMKATHAas MPOMBIIIIEHHOCTb.
Tema 10. Hayunsie MeToabl mo3Hanust B xumun. Vctounuku xumuyeckoit napopmanuu. [Touck uapopmaiuu mo
0 Xumns B COBpEMEHHOMU Ha3BaHUSIM, UACHTU(HUKATOpAM, CTPYKTYpHbIM dopMynaM. XUMHUYECKHA aHain3, CHHTE3, MOJCIHpPOBAHUE
Hayke. (11 4.) XMUMHYECKHUX TPOIECCOB M SBJICHMM KaKk METOJbl HAYYHOTO TMO3HaHUs. Mamemamuueckoe MoOenupogaHue

npocmpanCmeeHH020 CMPOEHUsL MOJIEKY]l OPcAHUYECKUX 6EUeCmE. COGpeMeHHble ¢M3MK0-XMML{1{€CKM€ Memoobl
YCMAHOBJEHUA cocnmasa U CnpyKniypsl 6euecme.




TemaTnueckoe nuiannpoBanue no xumum 11 kiaace
npo¢guibLHbIA ypoBeHb (5 4acoB B Hefeo, Becero 170 yacos) YMK B.B. Jlynuna

Ne /it HanmenoBanue temsl Bcero yac. ITo aBTrOpCKOM N3 Hux
TporpamMme IpaKTUYecKre paboThl | KOHTPOJIbHBIE paOOTHI
1. Tema 1. Hemeraisl. 50 50 Nel,2,3.4. Nel
2. Tema 2. O01HE CBOIICTBA METAIIIOB 4 4 - -
3. Tema 3. Metaibl I71aBHBIX MOATPYIIIL. 18 18 Ne5
4. Tema 4. Metaibl m0OOYHBIX TOATPYII. 28 28 Ne6,7,8. Ne2
5. Tema 5. CrpoeHue BemiecTna. 14 14 - -
6. Tema 6. Teopernueckoe ONMUCAaHUE XUMHYECCKUX 28 27 Ne9 Ne3
peakuu.
Tema 7. Xumudeckasi TEXHOJIOTHUSI. 10 10 - -
Tema 8. XuMus B TOBCETHEBHOU KU3HU. 8 - -
Tema 9. Xumus Ha ciry:x0e o01IecTBa. 4
10. |Tema 10. Xumusi B COBpeMEHHOI HayKe. 11 9
11. |PesepBHOE BpeMsl. - 3 - -
Bcero 170 175 9 3




Ilnannpyemble pe3yJbTaThl OCBOCHUSI YUeOHOT0 NpeaMeTa « XuMus»

Ha yrJjy0JeHHOM ypOBHe

JInuHOCTHBIE pe3yabTaThl:
1) poccuiickyro Tpa)JIaHCKYIO0 MJAEHTUYHOCTb, MaTPUOTU3M, YBaXKEHHE K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PonuHoMN, ropaoctu 3a cBoil
Kpai, cBoro Poauny, npoiioe u HacTosIiee MHOTOHAIIMOHAIBHOTO Hapoda Poccun, yBaxkeHHe rocy1lapcTBEHHbIX CUMBOJIOB (Tep0, (iar, TuMH);
2) rpakJJaHCKYIO MO3UIUIO KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUHCKOTO OOIIECTBA, OCO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE IIPaBa U 00S3aHHOCTH,
YBKAIOIIETO 3aKOH U MPABONOPSI0K, 001aJal0IIEro 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAAULIUOHHBIE HALIMOHAIbHBIE U
oOuieyenoBeyeckrne T'yMaHUCTUYECKUE U IEMOKpaTHUECKUe [IEHHOCTH;
3) TOTOBHOCTB K CiTy’kKeHHI0 OTEUYECTBY, €ro 3alluTe;
4) cdopMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO HA IUAJIOTe
KYJIBTYp, @ TaKXkKe pa3Iu4YHbIX (OPM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOEr0 MECTa B MOJMUKYJIBTYPHOM MHUPE;
5) chopMUPOBAaHHOCTb OCHOB CaMOpPA3BUTHUA M CaMOBOCIIMTAaHUS B COOTBETCTBMM C OOIIEUEIOBEUECKHMMM IIEHHOCTSAMU M HJ€aJlaMU TI'PaXIaHCKOTO
o01iecTBa; TOTOBHOCTh U CLIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPYECKOI U OTBETCTBEHHOM JIEATENBHOCTH;
6) ToJIEpaHTHOE CO3HAHUE U IOBEJCHHME B IMOJMKYJIBTYPHOM MHpPE, FTOTOBHOCTh M CIIOCOOHOCTh BECTH AMAJIOr C APYIMMHU JIIOABMH, JOCTHUraThb B HEM
B3aMMOIIOHUMAaHHUs, HAXOJUTh OOIME LEeIN U COTPYAHUYATh I UX JOCTHXKEHHs], CIIOCOOHOCTh MPOTUBOCTOATH MJICOJOTHH SKCTPEMHU3MA, HAILO HAJIU3Ma,
KCceHO()OoOUH, TUCKPUMHUHALIMY 10 COLUAIBHBIM, PEIIUTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM IIPU3HAKaM M JJPYTUM HETaTUBHBIM COLMAJIbHBIM SIBJICHUSM;
7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JETbMM MJIQJLIET0 BO3pacTa, B3pOCIbIMH B 0Opa30BaTENIbHOW, OOIIECTBEHHO I0JIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHOMN U JPYruX BUAAX JNESTEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U IIOBEJICHUE HA OCHOBE YCBOEHUS 00I€YETI0BEYECKUX LIEHHOCTEH;
9) rOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, Ha MPOTSKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEPBIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON NPO(eCcCHOHATBHOM 1 00IIECTBEHHOM e TEIbHOCTH;
10) scTeTnyeckoe OTHOIIEHUE K MUPY, BKJIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUECTBA, CHOPTA, OOIIECTBEHHBIX OTHOIIECHUH;
11) npuHATHE M pealnu3aluI0 LIEHHOCTEH 30poBOro M Oe3omacHoro obpasa >KHM3HU, HOTPEOHOCTH B (PM3MUECKOM CaMOCOBEPUICHCTBOBAHUH, 3AHATHUAX
CIIOPTUBHO-037I0POBUTENBLHOMN J€ATEIIbHOCTBIO, HEPUATUE BPEAHBIX MPUBBIUEK: KypEeHUsl, yHOTPEOICHUs AJIKOT0JIsl, HAPKOTUKOB;
12) GepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PM3UUYECKOMY M MCHXOJOTMYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK U JPYrUX JrOjeH,
YMEHHE OKa3bIBaTh NIEPBYIO IOMOMIb;
13) oco3HaHHBIM BbIOOP Oymymield mnpodeccud M BO3MOXKHOCTEH peaau3alMd COOCTBEHHBIX XMU3HEHHBIX IIJIAHOB; OTHOLIEHHME K MpodeccCHOHaNIbHOM
JeATeIbHOCTH KaK BO3MOYKHOCTH Y4acTHsI B pEIIEHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIeM;
14) chopMUpPOBAaHHOCTh SKOJIOTUYECKOTO MBIIUICHUS, MOHUMAHUS BIMSHUS COLMAIbHO-IKOHOMHUYECKHX IPOIIECCOB HAa COCTOSIHUE TPUPOJHOW U
COLIMAIBHOM Cpe/ibl; TPUOOPETEHHE OTBITA HKOJIOT0-HAPABICHHOM AEATENbHOCTH;
15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO MPHHATHUS LIEHHOCTEH ceMEeHOM KU3HHU.



Meranpeamernsie Y'Y |

peryJasiTHBHbIE NO03HaBaTeJIbHbIE KOMMYHUKAaTHBHbIE
1)yMeHHe CcaMOCTOSITEJIBHO OINpPENCITh | 3) BIAJICHUE HABBIKAMH [MO3HABATEIbHOM, y4eOHO-UCCICIOBATENBCKON U | 2)  yMEHHE MPOIYKTHBHO
LEJH AEATEIbHOCTH U COCTAaBJIATH IUIAHBI | IPOEKTHOM  JAEATEIbHOCTH,  HaBbIKAMU  paspelieHuss  npoOsiem; | oOmaThes U
NeATeNbHOCTH; CaMOCTOSITENILHO | CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB | B3aUMO/JIEHCTBOBATh B
OCYILIECTBJISITh,  KOHTPOJIMPOBATh U | PEIIEHUs MPAKTUYECKUX 3ajady, NPUMEHEHHIO pa3jMYHbIX METOJOB | Mpoliecce COBMECTHOM
KOPPEKTUPOBATh NeSITENILHOCTD; | TIO3HAHUS; JESITEIbHOCTH,  YYUTHIBATh

HCI0JIb30BAaTh BCE BO3MOKHBIE PECYPCHI
JUIS TOCTHKEHUS TTOCTABIIEHHBIX 1IeNied U
pealivzallMi  IJIAHOB  JESTENIbHOCTH;
BBHIOMpATh  YCICLIHBIE CTpaTeruv B
Pa3IMYHbIX CUTYaIUsX;

7) yMEHHE CaMOCTOSTEIILHO OIICHMBATH U
MIPUHUMATh PELICHUS, OIPEHEIISIONINe

CTpPAaTeTUIO  TOBENIEHUS, C  Y4YETOM
TPaKIaHCKUX 5 HPaBCTBEHHBIX
IICHHOCTEH;

4) TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM HH(OPMAIMOHHO-
MO3HABATEIbHON  JIEATENbHOCTH, BIAJCHWE HaBBIKAMH  IOJIy4YEHUS
HeoOxonuMoil uHGpOpMalUMu U3 CJIOBapeil pa3HBIX THUIIOB, YMEHHE
OPHUEHTHUPOBATLCSA B PA3IUYHBIX UCTOYHUKAX WH(POPMAIUU, KPUTHICCKH
OIICHUBAaThb M HUHTEPIPETHPOBaTh HHGOPMALMIO, TOIy4aeMyl U3
Pa3IMYHbIX HCTOYHUKOB;

5)  yMeHHe  HCHOJB30BaTh  CpPeACTBA  WHPOPMAMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TexHojoruid (mamee - MUWKT) B  pemenun
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHuW3allMOHHBIX 3a1ady C
coOnrogeHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHus, MPaBOBBIX U ATHUECKUX HOPM, HOPM
nH(pOopMaIMOHHOM 0€30MacCHOCTH;

6) yMeHHe onpeieNiaTh Ha3HAUYCHHE U (PYHKIIMH Pa3IMIHbIX COLUATBHBIX
UHCTHUTYTOB,

9) BnaxcHHWE HaABBIKAMM IMO3HABATEIBHOW PE(ICKCHU KaK OCO3HAHHMS
COBEPIIAEMbIX IEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, X PE3YJILTATOB U
OCHOBaHUH, IPAHUIl CBOETO 3HAHUS M HE3HAHUs, HOBBIX MO3HABATEIbHBIX
3a/1a4 U CPEJICTB UX JOCTHKECHHUSI.

MO3UIINH IPYTUX yYACTHUKOB
JEeSTeNbHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IUKTHI,

8) BiagcHHWE  A3BIKOBBIMHU
CpEICTBAaMHU - yYMEHHE SICHO,
JIOTUYHO U TOYHO H3JIaraTh
CBOIO TOUKY 3peHus,
UCIIOJIb30BAaTh  aJIeKBaTHBIE
S3BIKOBBIE CPEJICTBA

IInanupyemMsble npeMeTHbIE Pe3yJbTAThI 0CBOCHHUS y4eOHOr0 mpeaMeTa « XMMHs» Ha YIJIy0JIeHHOM YPOBHe
B pesynbraTe u3ydenus: yaeOHOTo mpeaMera « XUMUs» Ha YPOBHE CpeJHEro o011ero o0pa3oBaHus BBINYCKHHUK HA YIiIy0JIeHHOM YPOBHE HAYYHTCS:

—  packpbIBaTb Ha IpUMEpax poJib XMMHHM B (POPMHUPOBAHMM COBPEMEHHOM HAy4HONW KAapTHHBI MHpa W B MPAKTUYECKOH JEATENbHOCTH YellOBeKa,

B3aMMOCBA3b MCKIY XUMHUEN U APYruMU CCTCCTBCHHBIMH HAYKAMU,




—  WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBJIEHUE U IBOJIIOLMIO OPraHMYECKON XMMHUN KaK HayKU Ha pa3IM4HbIX HCTOPUYECKHUX ATAIAX €€ Pa3BUTHUS,

—  YCTaHaBJMBaTh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U MEXKAY CTPOEHHUEM aTOMOB XMMMUYECKHUX 3JIEMEHTOB U INEPUOJAMYECKUM H3MEHEHHEM CBONCTB
XMUMHMUYECKUX 3JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C MOJI0KEHUEM XUMUYECKUX AJIEMEHTOB B [IEPUOINYECKON cUCTEME;

—  aQHAJIM3MPOBATh COCTaB, CTPOCHME U CBOICTBA BEIECTB, IPUMEHSAS IIOJIO)KEHHUS OCHOBHBIX XMMMUYECKHX TEOPHUIl: XUMHUYECKOTO CTPOEHHUS
Oprannveckux coeauHeHnii A.M. bytiepoBa, CTpOEHHS aroMa, XUMHYECKOW CBSI3M, DJJIEKTPOJUTHYECKOW JUCCOLMALMM KUCIOT WU OCHOBAHHII;
YCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX/ly CBOMCTBAMH BELIECTBA U €0 COCTABOM U CTPOCHHEM,;

— TIPUMEHSATH IpaBUJIA CUCTEMATHUYECKOM MEXIyHapOJHON HOMEHKJIATYyphl KaK CPEJICTBA pa3jIMuYEHUs U MACHTU(UKALUK BEIIECTB M0 UX COCTaBy U
CTPOCHHIO;

—  COCTaBIISITb MOJIEKYJISIpHBIE M CTPYKTYpHbIE (OpPMYJbl HEOPraHWYECKUX M OPraHWYeCKUX BEIEeCTB KaK HOCHUTeNed HH(OpMaluud O CTPOCHHUH
BEILIECTBA, €T0 CBOMCTBAX M IPUHAJUICKHOCTH K OIIPENEIEHHOMY KJIACCY COEAMHEHUM;

—  OOBACHATH MPUPOAY U crIOcOObI 00pa30BaHMsI XUMUYECKOM CBSA3M: KOBAJIEHTHOH (MOJSPHOM, HEMOJSPHOMN ), HOHHOM, METAJUTMUECKOM, BOAOPOJIHON —
C 1IeJIbI0 OIPEIENIEHNS] XUMHUUYECKONH aKTUBHOCTH BEUIECTB;

—  XapakTepHu30BaTh (PU3NYECKHE CBONMCTBA HEOPTaHWYECKHX M OPraHUYECKUX BELIECTB M YCTAHABIMBATH 3aBUCHUMOCThH (U3NYECKHX CBOMCTB BEIIECTB
OT THUMA KPUCTATIINYECKON PEIIECTKH;

—  XapakTepU30BaThb 3aKOHOMEPHOCTM B HM3MEHEHHM XWMHUYECKHX CBOMCTB MpPOCTBIX BELIECTB, BOJOPOJIHBIX COEIWHEHHUW, BBICIIMX OKCHIOB H
TUAPOKCHUJIOB;

— TPUBOJIUTH NPUMEPHl XMMHUYECKUX PEAKIMM, PACKPBIBAIOIIMX XAPAKTEPHbIE XMMHUYECKHME CBOMCTBA HEOPraHWYECKHX U OPraHUYECKHUX BELIECTB
M3YYEHHBIX KJIACCOB C LIENBI0 UX HIACHTU(PUKAIIMHN U 00bICHEHHUs 001acT IPUMEHEHUS,

—  ONpeAesATbh MEXaHU3M PEaKUUH B 3aBUCUMOCTH OT YCJIOBHUM IPOBEACHMS PEAKUMH U MPOTHO3UPOBATH BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHUX
peaklMii Ha OCHOBE THUIIa XMMUYECKOM CBS3U U aKTUBHOCTH PEAreHTOB;

—  yCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT XapakTepa B3aUMHOIO BIUSHHUS aTOMOB B MOJIEKYJIaX C
LEJIBI0 IPOTHO3UPOBAHUS IPOJYKTOB PEAKIUU;

—  yCTaHaBJMBAaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peaKkIMH M CMEIICHHS XHMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (PAKTOPOB C ILEIBIO
ONpe/IeJICHUsI ONTUMAIbHBIX YCIOBUM MPOTEKAHUS XMMUYECKUX IPOLIECCOB;

—  yCTaHaBJMBaThb TEHETHYECKYIO CBs3b MEX]Yy KIacCaMH HEOPraHMYEeCKMX W OPraHMYeCKUX BEIIECTB JUIsi OOOCHOBAHMS MPHHIMUIUATHHON
BO3MOKHOCTH NOJIYUEHHS] HEOPraHUYECKUX U OPraHMYECKUX COCIMHEHUN 3aJaHHOTO COCTAaBa U CTPOCHHUS;

— noAOupaTh peareHThbl, YCIOBUS M OIpPENeNATh MPOAYKThl pPEaKluil, MO3BOJAIOIIMX pPEaIu30BaTh JAOOPATOPHBIE W IMPOMBIIUIEHHBIE CIOCOOBI
MIOJIyYEHUS BaKHENIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEILIECTB;

—  ONpPEAENATh XapaKTep CpPeAbl B pPe3yibTaTe T'MIPOJIN3a HEOPraHUYECKHX W OPraHMYECKUX BEUIECTB U MPUBOAMUTH MPUMEPHI TMAPOJIN3a BELIECTB B
MIOBCEJHEBHOM JKM3HHU YeI0BEKa, OMOJOrMUECKUX 0OMEHHBIX Mpolieccax U MPOMBIIIJIEHHOCTH;

—  IPUBOJUTH PUMEPHI OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI B PUPOJE, TPONU3BOICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

—  000CHOBBIBaTh MPAKTUYECKOE UCIIOJIb30BaHIE HEOPTaHUUECKUX U OPTaHUYECKUX BELIECTB U X PEaKkIUil B IPOMBIIIIEHHOCTH U OBITY;



—  BBIIOJHATh XUMUYECKHM 3KCIIEPUMEHT 110 PACIIO3HABAHUIO U NOJYYEHHIO HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB, OTHOCSIIUXCS K Pa3InYHbIM
KJlaccaM COEJMHEHMI, B COOTBETCTBUU C MPAaBUIIAMU U IpUEMaMu 0€30MacHOM paboThl ¢ XUMUUYECKUMU BEUIECTBAMH U J1a00PATOPHBIM 000pYJOBaHUEM;

—  TPOBOAMTH PACUYETHI Ha OCHOBE XMMHUYECKHUX (POPMYIN M YpaBHEHHWI peakIfii: HaX0KICHHE MOJICKYIIPHOW (POPMYIIBl OPraHUYECKOTO BEIIECTBA IO
€ro IJIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIM IO MPOJYKTaM CTOPAaHHUS; pacdeThl MAacCOBOM J10JIM (MAcChl) XMMHYECKOTO
COEJIMHEHUS] B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTOB pEaKIUH, €CJIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MpHUMECH);
pacueTbl MaccoBOM WM OOBEMHOH JOJM BBIXOJA MPOJYKTAa PEaKUUU OT TEOPETHYECKH BO3MOJKHOTO; pacdeThl TEIUIOBOTO 3((eKTa peakiuu; pacyeTsl
00BEMHBIX OTHOUIEHUH Ta30B MpPU XUMHUUECKHUX PEaKIUsiX; pacyeTbl mMacchl (00bema, KOJIMYECTBa BEIIECTBA) MPOJAYKTa PEAKIMH, €CIIM OJHO U3 BEIIECTB
JITaHO B BUJIE PACTBOpPA C ONPEJAECICHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA;

—  UCHOJIb30BaTh METOJbl HAyYHOTO NO3HAHMS: aHAJIU3, CUHTE3, MOJEIUPOBAHHWE XUMHUYECKHX IPOILIECCOB M SABJIIEHUN — MpPU peIIeHUU Y4eOHO-
HCCIIeIOBATENIbCKUX 3aj[ayu M0 U3yYEHHUIO CBOMCTB, CIOCOOOB MOJIy4EHUs U PACTIO3HABAHUS OPraHUYECKUX BEIECTB;

—  BJAJETh MpaBWJIaMU OE€30MACHOTO OOpalIeHUs C €AKUMHU, TOPIOYUMH U TOKCUUHBIMH BEILIECTBAMH, CPEACTBAMU OBITOBOI XUMUMU;

—  OCYILECTBJISATh NOMCK XUMUYECKOU MH(OPMALIMU IO HAa3BaHUSIM, UACHTH(PHUKATOPaM, CTPYKTYPHBIM (OpMyJiaM BELIECTB;

— KPUTHYECKH OILIEHMBATh U MHTEPHPETUPOBATH XUMHUYECKYIO HH(GOPMAIIHIO, COJEpKANIYIOCS B COOOIIEHHUSX CPEICTB MaccoBoil HHpopmanuu,
pecypcax MHTepHeTa, HAYYHO-TIONMYISPHBIX CTAThsIX C TOYKU 3PEHHUS €CTECTBEHHOHAYUYHON KOPPEKTHOCTH B IIJISX BBISBICHUS OLIMOOYHBIX CY)KJIEHUU U
dhopmupoBaHUs COOCTBEHHOU TTO3HITNH;

—  yCTaHaBJMBAaTh B3aWMOCBSI3M MeXAy (akramMu MU Teopueil, MPUUYUHON U CIEACTBHUEM IMpPU aHaIU3e NpOOJEeMHBIX CHUTyallMii U 0OOCHOBaHUU
MIPUHUMAEMbIX PEIIEHNH Ha OCHOBE XUMUYECKHX 3HAHUM;

—  TOPEICTaBNSATH IMYyTHU PEUICHHs INI0OANbHBIX MPOOIeM, CTOSLIUX MEepe]] YeJIOBEYECTBOM, U MEPCHEKTUBHBIX HAMNpPaBICHUI Pa3BUTUS XUMHUYECKHX
TEXHOJIOTUH, B TOM YHUCII€ TEXHOJOTUN COBPEMEHHBIX MAaTepUANIOB C PA3IMYHONU (PYHKIHOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB ChIPhS, EpepaboTKU
Y YTUIM3AIUHU TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BhinycKkHUK Ha yIr1y0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCS:

—  opmynuposams yeib UCCIE008AHUS, 8bIOGUSAMb U NPOBEPAMb IKCNEPUMEHMATbHO 2UNOMe3bl 0 XUMUYECKUX C8OUCMBAX 8eujecms HAd OCHO8e UX
cocmasa u cmpoeHus, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYecKue peakyu, o xapakxmepe u npo0yKmax paziudHblX XUMUYECKUX peaKyutl;

—  CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCHEePUMEeHmbl ¢ cobnodeHueM npasuil 0e30nacHol pabomuvl ¢ eeujecmeamu u
1abopamopHuiM 000PY008aAHUEM;

—  UHmMepnpemuposams OaHHble O COCMAse U CMPOeHUU 8euecma, NOLYYeHHble C NOMOUBIO COBPEMEHHBIX (PUSUKO-XUMUUECKUX MeMOO08;

—  OnucvLl8amv COCMOSIHUE JJIeKMPOHA 8 amoMe HA OCHO8e COBPEMEHHBIX KB8AHMOB0-MEXAHUYECKUX NpeOCmAasieHUull O CMpoeHuu amoma O
00bACHEHUsL pe3yTbmamos CHeKMpAbHO20 AHAIU3A 8eUeCms;

—  Xapaxkmepuzo8ambs pojib A30MOCOOEPAHCAWUX 2eMEPOYUKTULECKUX COCOUHEHUN U HYKIeUHOBLIX KUCIOM KAK BANCHEUUUUX OUONI02UYeCKU AKMUBHBIX
sewecms;

—  NPOZHO3UPOBAMb 803MONICHOCb NPOMEKAHUSA OKUCTUMENbHO-80CCIAHOBUMENbHBIX PEAKYULl, 1eHCaux 6 0CHO8e NPUPOOHBIX U NPOU3BOOCTHBEHHBIX
npoyeccos.



