MKOY «KATAPBEMCKAS COIII»

«YTBEpPKIACHO»
IIpukazom nupexropa

MKOYVY «KarapOetickas
COLI»

Ne 106-ox; ot
24.08. 2023 r.

Pabouasi nporpamma

0 XMMHUH

11 kaacc



1. IlosicHuTeabLHAs 3aMMHCKA

Pabouas mporpamma yuyeOHoro mpeamera «Xumus» i 11 kmacca pa3zpaboraHa Ha OCHOBE
[TpumepHOI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl CpEIHEro 00IIero o0pa3oBaHus U aBTOPCKOU
nporpammbel O.C. T'abpuensna (Xumus. Meromuueckue pexkomeHaanuu. Ilpumepnble paboumne
nporpammbl. 10-11 xmaccel. / T'abpuensu O.C., CnagxkoB C.A. — M. Ilpocemenune, 2019.),
coorBercTByrolUX denepalbHOMy TroCylapcTBEHHOMY 0Opa30BaTeabHOMY CTaHIApTy OOIIEro
oOpa3zoBanusl. B Hell Taxke yunTHIBaIOTCSI OCHOBHBIE UJIeU U HarpasieHus [IporpaMmsl pa3BuTus u
(bopMHpOBaHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUM IS cpeiHero o011ero oopa3oBaHus.

JlanHasi mporpamMma KOHKPETHU3UPYET COJEpXKaHHWE CTaHAapTa, NAT paclpeieieHue yueOHbIX
4yacoB 110 paszlesiaM Kypca, IOCIIEA0BaTelbHOCTh H3YyYEHHMs TEM M DPa3IesioB ¢  Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro TpoIecca, BO3PACTHBIX
ocobeHHOCTel ydamuxcs. B mporpamme ompenenéH nepedyeHb JIEeMOHCTpalUil, J1abopaTOpHbBIX
OIBITOB, IPAKTUYECKUX 3aHATUH.

Pabouas nporpamMmMa MOKeT ObITh peajln30BaHa MPU UCIOJIB30BAaHUM TPATULIMOHHON TEXHOJIOTUU
00y4yeHMs], a TaK)KE€ IEMEHTOB JAPYTUX COBPEMEHHBIX 00pa30BaTEJIbHBIX TEXHOJIOIMH, MEPEI0BBIX
dopm u MeroqoB OOydeHHUs, TakMX Kak MpoOJieMHbI MeTof, pa3BHuBarollee 0OydeHue,
KOMITbIOTEPHBIE TEXHOJIOTUHU, TECTOBBIM KOHTPOJIb 3HAHUH.

KoHTposib  ypoBHS 3HaHMH ywalluxcs MpedycMarpuBaeT NpPOBEJIEHHE IPAKTHUYECKUX,
CaMOCTOSITENIEHBIX U KOHTPOJIHBIX padoT.

OO0umas xapakTepuCTHKA NpeaMeTa

CopepxaHue Kypca I03BOJISIET PACKPBITh BEAYIINE UJIEU U OTAEIbHBIC [T0JIOKEHNUS, BaXKHBIE B
[IO3HABATEJILHOM U MUPOBO33PEHUECKOM OTHOILIEHHH: 3aBUCUMOCTh CBOMCTB BELIECTB OT COCTaBa U
CTpOEHUS; 00YCTIOBIEHHOCTh IPUMEHEHUSI BELLIECTB UX CBOMCTBaAMM; MaT€pHAIbHOE €IMHCTBO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB; BO3pACTAIOIIAsl POJIb XUMUHU B CO3JAHUH HOBBIX
JIEKapCTB U MaTEpUaJIOB, B SKOHOMHH ChIPbs, OXpPaHE OKPYKAIOIIEeH Cpeibl.

Kypc xumun 11 kiacca HampaBiieH Ha PELIEHUE 3aJadd MHTETpalMd 3HAHUN YYaluxcs IO
HEOPraHMYEeCKON M OpPraHMYecKON XMMHHU C LEIbI0 (OPMHPOBAHUS y HUX €AUHOM XHUMHUYECKOMN
KapTUHBI Mupa. Benymas uaes Kkypca — €JUHCTBO HEOPraHMYECKONM M OpPraHMYeCKOW XUMHM Ha
OCHOBE OOIIHOCTH HX IMOHATUM, 3aKOHOB M TEOpUH, a TaKXKEe Ha OCHOBE OOIIMX MOJIXOJO0B K
KJacCU(UKAMU OPraHUYEeCKUX U HEOPraHMYECKUX BEIIECTB M 3aKOHOMEPHOCTSM IPOTEKaHUS
XUMHYECKHUX PEAKIIMIA MEX1y HUMH.

3HAUUTEIIBHOE MECTO B COJAEPKAHMHM Kypca OTBOJUTCS XUMHUYECKOMY OHKclepuMmeHTy. OH
OTKpPBIBA€T BO3MOXHOCTh (OPMHUPOBATH Yy Yy4YalIUXCS YMEHHS paboTaTh € XUMHYECKUMHU
BEIIECTBAMH, BBIMOJIHATH MPOCTbIE XWMHYECKUE OINbBITHI, YYUT IIKOJIBHUKOB O€30MacHOMY U
HKOJIOTMYECKH TPaMOTHOMY OOpAaIIeHUIO C BEIIECTBAMU B ObITY U Ha MMPOU3BOJICTBE.

Jloruka M CTPYKTYpHUpOBaHHE Kypca MO3BOJSIOT B IOJHOM Mepe HCHOJIb30BaTh B OOy4EHHUHU
JIOTUYECKHE ONepalliy MBIIUICHUS: aHAJIU3 U CHUHTE3, CPABHEHHE U aHAJIOTHIO, CUCTEMAaTU3alUI0 U
o0oOmieHue.

B paboueii mporpaMMe Haluy OTpakeHUE LENH U 3aJ1a4M U3yYEHHS] XUMUU Ha CTYIEHH MOJHOTO
obmiero obpaszoBaHus. B Hell Takxke 3ajJ0kKeHbI BO3ZMOXKHOCTH MPEAYCMOTPEHHOI'O CTaHIapTOM
dbopmupoBaHUs y OOydJarOMIMXCS OOIMIEydYeOHBIX YMEHUM M HABBIKOB, YHHBEPCAIBHBIX CIIOCOOaX
JESATENIBHOCTH U KIIFOUEBBIX KOMIIETEHIIUH.

Henab kypca:

e OCBOCHHE 3HAHMI O XMMHYECKON COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpA,
BAKHEUIINX XUMUUECKUX ITOHATUAX, 3aKOHAX U TCOPUSX;

® OBJIA/ICHHE YMEHUSIMH IIPUMEHSITH [10JIy4YSHHbIE 3HAaHUS ISl 00bCHEHUS pa3HOOOpa3HbIX
XUMHUYECKHX SBJICHUI U CBOMCTB BELIECTB, OLIEHKH POJIM XUMUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTMH U IOJIy4YEHUN HOBBIX MaTE€pUAIOB;



® pa3BHUTHe MM03HABATEIHHBIX UHTEPECOB U MHTEIUIEKTYAbHBIX CIIOCOOHOCTEH B MIPOIIECCe
CaMOCTOSITEIILHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUHU C HMCIIOJIB30BAHUEM Pa3INIHBIX
MCTOYHUKOB MH(GOPMAIUH, B TOM YHCJI€ KOMIIbIOTEPHBIX;

e BOCHHUTAHME YOCXKJICHHOCTU B TO3UTUBHOW POJIM XHMHUU B KU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO H
OKpYKalollleu cpee;

® MNpUMeHEHHEe MNOJYyYeHHBIX 3HAHMI W YMeHHWil /s 0e30MacHOr0 HCIOJIb30BAHUS
BEILIECTB U MaTepHUasioB B OBITY, CEIbCKOM XO3SHCTBE M HA MPOU3BOJICTBE, PEHICHUS
MPAKTUYECKHUX 3a7a4y B MOBCEAHEBHOW >KM3HH, MPEIyNpPEkKIACHUS SBICHUHN, HAHOCAIIUX
BpEJ1 3/I0pPOBBIO YEJIOBEKA U OKPYKAIOILEH Cpefe.

MecTo npenqmeTa B y4eOHOM IJIaHe
B cooTBeTcTBUY ¢ yueOHBIM IUTAHOM Ha u3y4deHue xumun B 10 kiacce otBoauTcs 1 yac B
Hejelo, T.€. 34 yaca B roj.

Temarnueckuii nian

Ne Koa-Bo B ToM uuncie
Tema 4yacoB
IpakTuyec KoHTpoJbHBIX
n/n KHX padoT pabor 3auéron
1. | CTtpoenne BemnecTB 10 1
2. | XumMH4eckne peakuuu 11 1 1 1
3. | BemecrBa 1 HX CBOiiCTBA 9 1 1 1
XuMHS ¥ COBPeMeHHOe 4 1 1
001IeCTBO
Hroro 34 2 4 3

2. Conep:kaHue Kypca
Tema 1. Ctpoenne Bemects (10 u)

OcHoOBHbIe cBeJleHHsI O cTpoeHuMu artoma. CTpoeHHE aToMa: COCTaB sjpa (HYKIOHBI) U
aNeKTpoHHast obonouka. [lonstue 00 wu3oromax. I[loHATHE O XWMHYECKOM 3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsI0M sJIpa.

Ilepuoauyeckasi cucreMa xumMmudeckux djaeMeHToB /[. M. MenaeneeBa B CBETE CBETE YUEHUS O
ctpoeHnn atoma. dusnyeckuii cmbichn npuHATONM B Tabmuue J[. . MenneneeBa CUMBOJIUKHU:
MOPSIIKOBOTO HOMEPA DJIEMEHTa, HOMEpPA IepuoAa U HoMmepa rpymnmsl. [IoHATHE O BaJIEeHTHBIX
anekTpoHax. OToOpakeHHe CTPOCHHUS JIEKTPOHHBIX 000JI0YEK ATOMOB XUMHUYECKUX IEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JEKTPOHHO-TPpaQUIECKUX (POPMYIL.
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OO0OBbsicHEHHE 3aKOHOMepHOCTeﬁ H3MEHEHHMS CBOWMCTB 3JJICMEHTOB B nepuoaax W TIpyImmax
HepHOHquCKOﬁ CHUCTEMBI, KaK CIICACTBUEC UX DJICKTPOHHOI'O CTPOCHMUS. BHGKTpOHHHe ceMeHcTBa
XUMHUYCCKHUX 3JICMCHTOB.

Cpasrenue [lepuoauueckoro 3aKoHa U TEOPUH XUMUYECKOTO CTPOCHHUS Ha GHII0cO(CKOil OCHOBE:
IPENNOCbUIKM  OTKpbITUs Ilepuonnuyeckoro 3akoHa MW TEOPUUM XUMHUYECKOTO CTPOCHHS
OpraHMYECKHUX COEIMHEHUH; pOJb JMYHOCTM B HUCTOPUM XHMMHH; 3HAUYEHHUE IIPAKTUKU B
CTAHOBJIEHUH U PA3BUTUU XUMHUECKUX TCOPHH.

HonHas xumMudeckasi CBsI3b U HOHHBIC KPHUCTAINIMYECKUEC pCIHéTKI/I. KaTtnoHnl ¥ aHMOHEI: HUX
3apsabl U KJ'IaCCI/I(bI/IKaHI/IH II0 COCTaBy Ha IMPOCTBIC U CJIOXKHBIC. HpeI[CTaBI/ITeJ'II/I. ITonstue 06
HOHHOM XHMMHYECKOM CBs3H. MoHHas KpHUCTAIIIMYCCKas peméTKa u (l)I/ISI/I‘IeCKI/Ie CBOMCTBaA
BCIICCTB, O6YCJIOBJI€HHI>IG OTUM CTPOCHUCM.

KoBaneHTHasi XUMHYeCKasA CBSA3b. ATOMHBIC U MOJEKYJISIPHBIE KPUCTALINYECKUE PEUIETKU.
[TonsiTue © KOBaJIEHTHOM CBA3U. OJEKTPOOTPULIATEIIBHOCTb, HEMOJSpHAs U  IOJsIpHas
KOBQJICHTHBIE CBSI3U. KpaTHOCTh KOBaJEHTHOW CBS3H. MeXaHW3Mbl 00pa30BaHHS KOBAJEHTHBIX
CBsi3el: OOMEHHBIH W JOHOPHO- aKIEeNnTOpHBIH. [lodsIpHOCTHP MOJIEKYJBI, KaK CIIEIACTBHE
IIOJISIPHOCTHU CBSI3U M T€OMETPUH MOJEKYNbl. Kprucrammueckue pemeéTkyu ¢ ’TUM TUIIOM CBA3U:
MOJIEKYJISIpHbIE U aToMHble. PuU3MuecKue CBOWCTBAa BEIIECTB, OOYCJIOBIEHHBIE THUIIOM
KPUCTAJTIMYECKUX PELIETOK.

Mertannn4yeckasi ¢Ba3b. [IoHATHE 0 METAITIMYECKOHN CBA3M U METAJUNINYECKUX KPUCTAIIINYECKUX
pemi€rkax. PU3NMYECKUE CBOMCTBA METAJNIOB HA OCHOBE HX KPUCTAJUIMYECKOIO CTPOCHHS.
IIpuMeHeHre MeTauI0B Ha OCHOBE UX CBOMCTB. UEpHBIE U IIBETHBIE CILIABBI.

Bonoponnasi xummuveckasi cBfi3b. MeEXMOJIEKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAs BOJOPOHbBIE
CBSI3H. 3HAUEHUE MEKMOJIEKYJIISIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOJIE U )KU3HU YEIOBEKA.

HOJII/IMepr. HonyquI/Ie MMOJIMMEPOB PCAKIUAMHU TMOJIMMEPpHU3ALIUN U MOJMKOHACHCAINH.
Baxwneiime MMPEACTAaBUTECIIN TIJIACTMACC U BOJIOKOH, MX ITOJYUYCHHUC, CBONCTBA U IMPUMCHCHHUC.
ITousTue o HEOPTaHUYCCKUX MOJIMMEPAX U UX NPECACTABUTCIIN.

JucnepcHblie cucreMbl. [loHaTtue o aucnepcHoi ¢aze U IUCHEPCHOHHOM cpene. ArperaTHoe
COCTOSIHUE pa3Mmep uacTul] (as3bl, Kak OCHOBa i KJIacCU(UKAIMKU JIUCIEPCHBIX CHCTEM.
OMyJbCUHU, CYCTIEH3UH, a9PO30JIM — I'PYIIIBI IPYOOJUCTIEPCHBIX CUCTEM, UX MTPEJICTABUTENN. 307U
U Telld — TPYNIbl TOHKOJUCIEPCHBIX CUCTEM, MX mpeacraButenu. [loHsTHe O cuHepesuce u
KOAryJIsSILHH.

Hemoncmpayuu. Ilepuonnueckor cucrembl xuMmuueckux sieMeHtoB J[. M. MenneneeBa B
pa3auuHbIX (hopmax. Moaens HOHHON KPUCTAJUTMYECKON PElIETKH Ha MPUMeEpe XJIOpUIa HaTpHsl.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAIUTMYECKOW PEIETKOM: KaJbLUUT, TAIUT. MOJAEIN MONEKYISPHON
KPHUCTAJUIMYECKON PEIIETKU HA IPUMEPE «CYXOT0 JIbJa» UM MOJ1a U AaTOMHON KPUCTAJUTUYECKOU
peméTku Ha mpuMepe anmasa, rpadura wim kBapia. Mojenb MoJsipHOro 00béMa raza. Mozaenu
KPUCTAJUTMYECKUX PEMIETOK HEKOTOpPhIX MeTauioB. Kosutekiuu o0pasimoB  pa3iIudHBIX
JucTiepcHbIX cucteM. CHHEPE3UC U KOoaryJsiusi.

Jlabopamopuvie onvimoi. KOHCTpYUPOBAHHE MOJEIH METAUIMYECKOW XHUMHYECKOM CBSI3H.
[TosryueHnue KOJUIOMAHOTO pacTBOpa KypHHOToO Oelka, HMCCIEOBAaHHUE €r0 CBOWCTB C MOMOIIBIO
JIa36pHOM YKa3KU U IPOBEJEHUE ero AeHarypauuu. [lonydenue sMynbCUU paCTUTEIBHOIO Maciia
u HaOmoneHue 3a e€ paccrioeHueM. [lomydeHHe CYCHEH3UH «H3BECTKOBOTO MOJIOKA» H
HaOJIFOEHYE 3a €€ ceANMEHTAIEH.



Tema 2. Xumnueckue peaxkuuu (11 1)

Kaaccndukanmnsa xumMuyeckux peakuuii. AJJIoTponn3anys 1 U30MepHu3anus, Kak peakuuu 0e3
U3MEHEHHs CcOocTaBa BemlecTB. Asmtorponuss u e€ npuumHbl. Knaccudukanums peakuuii mo
pPa3IMYHBIM OCHOBAaHHUSM: [0 YUCIY M COCTaBy pEareHTOB W TMPOAYKTOB, MO ¢ase, Io
UCTIOJIb30BaHUIO KaTanu3aTopa win (epmenTa, mo temioBomy 3¢ dekry. Tepmoxummuueckue
YPaBHEHMsI PEAKLIUH.

Cxopoctb XxuMHyecKHX peakunuii. DakTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHUMHUYECKUX
peakiuii: mpupojia pearupyroliuX BeUIeCTB, TEeMIleparypa, IUIOUIaJb WX COINPHUKOCHOBEHUS
pearupyromux BeIIeCcTB, UX KOHIICHTpaIus, IpUcyTcTBUE Kartanuzaropa. [loHsTtue o karamuse.
®epMeHTHI, Kak OHoJIOrHYecKre KaTanu3atopbl. MTHrHOUTOPHI, KaK «aHTOHUMBD) KaTaJau3aTopOB
U UX 3HAYCHHE.

XuMHyeckoe paBHOBecHe H cIOCO0bI ero cMemenus. Knaccupukanms XUMHYECKUX PeaKIUi
10 TpU3HaKy UX HampasieHus. [loHsaTrHe 00 0OpaTUMBIX pEaKIHsIX U XUMHUYECKOM PaBHOBECHHU.
[Tpunuun Jle-lllatenbe u crnocoObl CMELIEHUS XUMHYECKOIO PaBHOBECHUS. OOmas
XapaKTepUCTHKA peakUui CUHTE30B amMMmuaka u okcuja cepbl(VI) m paccMmoTpeHue ycnoBuii
CMEILEHMSI UX PAaBHOBECHS Ha IIPOU3BOJICTBE.

I'uapoaus. O6paTuMblii 1 HEOOPATUMBIM TUAPONU3BL. ['uaponn3 coneil u ero TUnbl. ['uaponau3
OpPraHMYECKUX COEIMHEHUH B JKUBBIX OPraHM3MOB, Kak ocHOBa oOMeHa BemiecTB. [lonstue o6
YHEPTeTUIECKOM OOMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PC€aAKIHUU. CrelneHb OKHUCICHHS U €€ OMpeaACIICHUE I10
q)opMynaM OPraHN4Y€CKNX U HCOPraHNMICCKUX BCIICCTB. ONEeMEeHTHI U BE€IICCTBA, KaK OKHUCJIIUTCIIN
n BoccraHoButenau. IloHsaTHe o nmponeccax OKHCICHUSA W BOCCTAHOBJICHMA. CocraBienue
ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBC DJICKTPOHHOTI'O Oananca.

3J'[€KTp0.]IH3 paciijiaBOB U pacCTBOPOB 3JICKTPOJIUTOB. XapaKTepI/ICTI/IKa QJICKTPOJIN34d, Kak
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHOI'O IIpOoHecca. OcoOeHHOCTH QJICKTPOJIN34d, MPOTCKAOIIECTO B
pacTBOpax 3SJICKTPOJIMTOB. HpaKTI/I‘{eCKOC MNPUMCHCHHUC JJICKTPOJIU3a: IMOJYYCHHE TaJIOTCHOB,
BOAOpOda, KHUCIOpOAa, HICIIOYHBIX MCTAJUIOB U menoqeﬁ, a TaKKC AJIFOMHUHUA SJICKTPOJIN30M
paciijiaBOB 1 pacCTBOPOB COeMMHEHHH »JTUX »djJaemMeHToB. IloHsaTue o TaJIbBAHOIIIACTHUKC,
TaJIbBaHOCTCTHUH, pa(i)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.

Jlemoncmpauuu. PacTBOpeHrne CEpHON KUCIOTH 1 aMMHAYHON CENTUTPHI M (DUKCAITUS TETJIOBBIX
SIBJICHUU JUIs1 3TUX MPOLIECCOB. B3auMoaencTBust pacTBOPOB COJITHOM, CEPHOU U YKCYCHOM KHUCITOT
OJINHAKOBOM KOHIIEHTPAIMK C OJIMHAKOBBIMU KycOUKaMu (TpaHyjamMH) LIMHKA U B3aUMOJIEHCTBIE
OJIMHAKOBBIX KYCOYKOB Ppa3HbIX METAJUIOB (MarHusi, IMHKA, KeJe3a) C PacTBOPOM COJISTHOM
KHCJIOTBI, KaK IPUMEp 3aBUCHUMOCTH CKOPOCTH XMUMHUYECKHMX pEaKUUH OT MPHUPOJIbI BEILECTB.
B3aumoneiicTBie pacTBOpOB THOCY/Ib(aTa HATPUsl KOHLEHTPAIMK U TEMIIEPAaTyphl C PaCTBOPOM
CEpHON KHUCJIOTBl. MOJENNpPOBAaHUE «KUIIALIErO cios». Vcrnonb3oBaHME HEOPraHMYECKHX
KaTaJIn3aTopoB (coJielt xene3a, HoauAa Kallus) ¥ IPUPOIAHBIX 0OBEKTOB, COACPIKAIIMX KaTanasy
(ceipoe Msico, KapTodenb) A pa3iokeHHus NepoKcHa Bojopoja. B3aummopaelcTBue LHMHKA C
COJISTHOM KHCJIOTOM HHUTpaToM cepedpa, Kak MpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuii 1 peakuuu odMeHa. KoHcTpympoBaHue monenu snekTponnsépa. BupeodparmeHT c
IIPOMBILIUIEHHOW YCTAaHOBKH ISl TOJIYYEHHS AITFOMUHUSA.

Jlabopamopnsie onvimel. Viumoctpanus npaBuiia beproie Ha MpakTUKE — MPOBEACHUE PEAKIIHI
c oOpa3oBaHMEM OcCajJlka, ra3a M BOJbL. | €TEpPOreHHbBIN KaTajlu3 Ha NpUMEpe pa3IoKeHUs
MepoKCcHIa BOAOPOJa B MPUCYTCTBUM AMOKcHIa MapraHia. CMelieHne paBHOBECHS B CHCTEME
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Fe3* + 3CNS™ <« Fe(CNS)s. HcnbiTanie MHINKATOPAMHU CPEIBbl PACTBOPOB COJEH Pa3IMUHBIX
TUNOB. OKHCIUTEIHHO-BOCCTAHOBUTENIPHAS PEAaKIMsg W peakius OOMEHa Ha MpuMepe
B3auMO/IeiicTBHA pacTBOpOB cynbdaTta Meau(ll) ¢ xene3om n pacTBOPOM IIETOYH.

Ilpakmuueckaa paboma Nel. PemieHue SKCIEPUMEHTANIBHBIX 337a4 MO TeMe «XHUMHUUYECKas
pEaKIHs».

Tema 3. BemecTBa n ux cpoiicrpa (9 4)

MeTtasibl. PU3nvecKrie CBOWCTBA METAIIOB, KaK (DYHKIMS UX CTpoeHUs. JleleHne MEeTallJIoB Ha
TPYIIBI B TEXHUKE M XHMHUH. XHMHUYECKHE CBOWCTBA METAIOB M SJIEKTPOXUMHUYCCKUU P
HanpspkeHul. [TloHsTHe 0 MeTayuioTepMuu (ATFOMUHOTEPMHUHM, MAarHUETEPMUU U JP. ).

Hemeranabl. bnaroponsusie rasel. Hemeramnsl kak  okuciaurenu. Hemeramnel  kak
BOCCTaHOBUTENHU. Psan anexTpooTpuniatenbHOCTH. HEepTHBIE Wi 651aropoIHbIE Ta3bl.

Kucaorsl Heoprannueckue u oprannyeckue. Kuciorel ¢ TOUKH 3peHUsI aTOMHO-MOJIEKYJIIPHOTO
yueHus. KucinoTsl ¢ TOUKHM 3peHUst TEOPUH SJIEKTPOJIUTHUECKON ucconuanuu. KucioTel ¢ Touku
3peHus MPOTOHHOU Teopur. OOIMe XMMIUYECKHEe CBOMCTBA KUCIIOT. Kiaccudukaius KUCIoT.

OcHoBaHMsl HeopraHuueckue u opraHuueckue. OCHOBaHHUS C TOUYKM 3pEHUS AaTOMHO-
MOJIEKYJISIPHOTO YueHUsI. OCHOBaHMSI C TOUKU 3PEHUS TEOPUU JIEKTPOJUTHUECKON TUCCOIHALINH.
OcHoBaHMsI ¢ TOYKU 3pEeHHs] NMPOTOHHOW Teopuu. Kiaccudukauus ocHoBaHuM. XUMHUYECKUE
CBOMCTBA OPraHU4YECKUX U HEOPTaHUYECKUX OCHOBAHUH.

AM(l)OTeprIe COCIUHECHUA HCOPTaHUYCCKHUE N OPTaHUYCCKHUE. HeOpFaHI/I‘leCKI/Ie aM(I)OTepHBIe
COCAUHCHUA: OKCUIBI U TUAPOKCUBI, — UX CBOMCTBA U MOJIYUCHHC. AM(I)OTepHBIC OpraHHU4Y€CKUc
COCIMHCHUA Ha MPUMEPE aMUHOKHUCIIOT. IlenTuner nenTuaHasa CBA3b.

Coumn. Knaccudukanus coneit. XKéctkocTh BoJbI U crtocoObl €€ ycrpanenus. [lepexon kapbonara
B TupokapOoHaT 1 oOparHo. OO1IMe XUMUYeCKHe CBOMCTBA COJIEH.

Memoncmpayuu. Komnexkuuss metamioB.  Komekuus  HemetamwioB.  BzaumopelictBue
KOHILIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEAbI. Bcemblmka TEpMUTHOM cMecH. Bcermblmka
YEPHOTO MOpOXa. BBITECHEHHE TaANOr€HOB U3 HX PACTBOPOB JIPYTMMHU TAJIOTE€HAMM.
BzaunmopeiicTBie mapoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COSIHONW KHUCIOTHI U aMMHUaKa («IbIM
0e3 orusy). [lonydyeHne aMmMuaka U U3y4eHHE €ro CBOMCTB. Pa3nuyHble cilydyan B3aUMOICHCTBUS
pacTBOpPOB COJIEM AMIOMUHMA CO LIENOUYbl0. [lomydeHue KECTKOM BOABI M YCTpAHEHHUE €€
JKECTKOCTH.

Jlabopamopnsie onvimol. 1lonyyeHne HepacTBOPUMOTO THIPOKCHIA M €r0 B3aUMOJEHCTBHE C
KkucnoToi. lccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOW W YKCYCHOM KHCJOT
KareJbHbIM METOJOM IpHU UX pa3daBieHun Boaol. [lomydyeHue am@oTepHOro rufpokcuia u
u3y4eHue ero cBoictB. [IpoBeeHNe KaueCTBEHHBIX PEAKIIHii 110 OIpe/IeICHHIO COCTaBa COJIH.

Ilpakmuueckaa paboma Ne2. Penienne >KCIIEpUMEHTANBHBIX 3a7a4 1o Teme «BemecTBa u ux
CBOMCTBAY.

Tema 4. Xumus U coBpeMeHHOe 0011ecTBO (4 4)

IIpousBoacreo ammuaka U MeraHoja. [loHATHe 0 XMMUYECKOW TEXHOIOTHH. XHUMHUYECKUE
peakuu B MPOU3BOJICTBE aMMHUaka U MeTaHona. OOmas kiaccuuKalmoHHas XapaKTepUCTHKA
peakuMii CUHTE3a B IPOU3BOJCTBE 3TUX IPOAYKTOB. HaydHble NPUHIUIBL, JIEXkKAIIUE B OCHOBE
MIPOU3BOJCTBA aMMHUaKa 1 MeTaHoja. CpaBHEHHE 3TUX MPOU3BOJICTB.



XuMHYecKasi TPaMOTHOCTb KaK KOMIIOHEHT OOIIell KyJabTyphl dYesloBeKa. MapKkupoBka
YIIaKOBOYHBIX MAaTEPUAJIOB, SJIEKTPOHUKH U OBITOBON TEXHUKH, YKOJIOTMYHOTO TOBApa, MPOAYKTOB
MUTAHUS, STUKETOK 110 YXOY 3a OJEXKI0H.

Hemoncmpayuu. Mopeinb NTPOMBILUICHHOW YCTAHOBKHM IOJYYEHHUS] CEPHOM KHUCIOTBL. Mojenb
KOJIOHHBbI CMHTC3a aMMMHaKa. BI/II[CO(bpaI‘ MCHTHI U Cﬂaﬁﬂbl O CTEIEHH PKOJIOTHUYECKOM YHCTOTBI
TOBapa.

JIaﬁopamopnble onoslmol. HBy‘ICHI/Ie MAapKHpOBOK Pa3/IMYHbIX BHUIAOB IIPOMBINIJIICHHBIX H
MMPpOAOBOJILCTBCHHBIX TOBAPOB.



3. HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro MaTepuaJia

JInuHoOCTHBIE:

° TOTOBHOCTB U CITOCOOHOCTH O0YYAIONINXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B
COOTBETCTBUU C OOIICUETIOBEYCCKUMHU IIEHHOCTSAMU W HJeallaMU TPa)JTaHCKOTO
00111eCTBA;

° NPHUHITHE W peau3alus IEHHOCTEH 370pOBOr0 M 0€30MacHOr0 o0pasza KU3HU,

OepekHOe, OTBETCTBEHHOE M KOMIIETEGHTHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U IICUXO0JIOTUYECKOMY 3/I0POBBIO;

. HENPUSTHE BPEIHBIX MIPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTUKOB.

. yBa)KEHHE K CBOEMY HapO/1y, 4YyBCTBO OTBETCTBEHHOCTH Tiepe PoauHoi, ropaocTtu
3a cBOH Kpail, cBor0 PoiHy, mpoIisioe 1 HacTosIIIee MHOTOHAITMOHATFHOTO HAapo1a
Poccuu;

. OPUHITHE TyYMAaHUCTHUYECKHX I[EHHOCTEH, OCO3HAHHOE, VYBAXKUTEIbHOE U
no0poXenaTenbHOe  OTHOILIEHHWE K JPYroMy 4YelOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

. CIIOCOOHOCTh K CONEPESKMBAHUIO M (POPMUPOBAHUE TO3UTUBHOI'O OTHOIICHUS K

JFO/ISIM, B TOM YHCJIE K JIMIIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI U
HHBaJILaaM, 6epe>1<Hoe, OTBCTCTBCHHOC MW KOMIICTCHTHOC OTHOLICHHUE K
bu3NYECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO APYTUX JIOACH, YMEHUE OKa3bIBATh
MIEPBYIO TOMOIII;

o pa3BUTHE KOMIETECHIIUNA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMHU MIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4ueOHO-
HCCIIEI0BATENbCKOM, POEKTHOM U IPYTHUX BHUJIAX EATEIBHOCTH.

o MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUSL HAYKH,
S3HAYMMOCTHU HAYKHU, TOTOBHOCTH K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAJICHUC
JIOCTOBEPHOM HH(OpMAIIHEH 0 IEPETOBBIX TOCTIKEHUSIX U OTKPHITUIX MUPOBOU U
OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUSAX 00 ycTpoHCTBE
Mupa 1 o0IIIeCcTBa;

o TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIe caM000pa3oBaHUIO, Ha
MMPOTAKCHUU Bcel JKU3HH; CO3HATCJIbHOC OTHOIICHHWEC K HCIPCPLIBHOMY
00pa30oBaHUI0 KaK YCIOBHIO YCIEUIHOW MPOQPECCHOHANBHON W OOIIECTBEHHON
JIESITCIIBHOCTH;

o IKOJIOTHYECKasl KyIbTypa, OEpeKHOE OTHOIICHUS K POJHON 3emiie, MPUPOIHBIM
OorarctBam Poccuu M Mupa; MOHMMAaHHE BIHUSHUS COIUATBHO-PKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MPHPOTHONW M COITUAIEHOW CPENIbI, OTBETCTBEHHOCTH 32
COCTOSSHUE  TPUPOJHBIX  PECypCcOB; yMEHHS U  HaBBIKK  Pa3yMHOTO
IMPpUPOAOIIOJIIE30BaAHH A, HETECPIIMMOC OTHOIICHUEC K HeﬁCTBHHM, IMPHUHOCAIINUM BpPEA
9KOJIOTUH; TPHOOPETEHUE OIBITAa SKOJIOTO-HATIPABIEHHOU IS TEIbHOCTH;

. OCO3HAHHBIN BBIOOp Oyaymiedt mpodeccun Kak MyTh W CIOCO0 pean3aluu
COOCTBEHHBIX KN3HEHHBIX IIJTAHOB,

o NOTPEOHOCTh TPYAMUTHCS, YBaXEHHE K TPYAy H JIOASIM Tpylda, TPYAOBHIM
JOCTHKEHUSAM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K
pa3HBIM BHJIaM TPYJOBOH IESATEILHOCTH.

MeTanpeamerHble:

PeryasiTuBHbIe YHHBepcaJlbHbIe y4eOHbIe 1eiicTBUS



o CaMOCTOSITENIFHO ONpEACATh 1SN, 3a/JaBaTh IMapaMeTpbl U KPUTEPHH, I10
KOTOPBIM MOXKHO OTIPE/ICIHTh, YTO 1EJIb JOCTHTHYTA,

. CTaBUTh U (QOPMYIUpPOBaThH COOCTBEHHBIE 3aJaun B  00pa3oBaTeIbHOU
NeSITEIIbHOCTH Y )KU3HEHHBIX CUTYAIUsX;

o BEIOMpATh MYTh JOCTHKCHUS IIeTTH, TUTAHUPOBATH PEIICHUE TIOCTABICHHBIX 3a/1a4,
ONTHUMH3UPYS MaTepHAIIbHBIC H HEMaTEPHUATbHBIC 3aTPAThI;

o OpraHu3oBbIBaTh 3()(HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOAMMBIX JIJISI TOCTHKECHUS
MIOCTAaBJICHHOU 11EJTH;

o COIIOCTABJIATh IMOJIYYEHHBIH pPE3yNbTaT NEATeNbHOCTH C IOCTABICHHON 3apaHee
IEJIBIO.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

UCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PEIIeHHs 3a7a4, B TOM YHUCIIe, OCYIIECTBIIATh
pa3BepHYTHIM MH()OPMAIIMOHHBIA MOUCK M CTAaBUTh HAa €r0 OCHOBE HOBBIE (yueOHbBIE U
MO3HABATEIIbHbBIC) 3a1a4H;

KPUTHYECKH OIICHHBaTh M HWHTEPIPETHUPOBATh HHPOPMAIMIO C pa3HbIX MO3UIIHIA,
pacro3HaBaTh U GUKCUPOBATH TPOTHBOPEUHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;
UCIIONIb30BaTh PAa3jIMYHbIE MOJEIbHO-CXEMaTH4YEeCKHe CpEeACTBa MJis MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIIEGHUH, a TakKe MPOTUBOPEUUH, BBISBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

HAXOJHUTh U MPUBOAUTH KPUTHUECKHE apTyMEHTHl B OTHOLICHUH JEHCTBUN U CYXIACHUU
JIPYTOro; CIIOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOIICHUU
COOCTBEHHOTO CYXKJIEHUsI, pacCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
BBICTpauBaTh MHAUBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPaHUYCHHUS
CO CTOPOHBI JIPYTUX YYaCTHUKOB M PECYPCHBIE OTPaHUYECHUS; MEHATh U YAEP)KUBaTh
PAa3HBIC MMO3UIIUHA B MMO3HAaBaTEIILHOM JACATCIIbHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIIbHBIC y‘leﬁHble JelcTBUS

OCYILECTBIIATH JIEIOBYI0 KOMMYHHKALIMIO KaK CO CBEPCTHUKAMMU, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa3zoBaTeIbHON OpraHu3alluy, TaK U 3a ee Mpeaesamu), noaoupaTh NapTHEPOB
JUIs  JIeOBOM  KOMMYHMKAllMM  HMCXOJAS M3  COOOpaXXeHWH  pe3ylbTaTUBHOCTH
B3aWMO/ICHCTBUSI, a HE JINYHBIX CUMIATUI;

IIPU OCYIIECTBICHUM IPYNIIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U YJIEHOM
KOMaHJbl B pa3HBIX poOJsAX (TeHepaTop HIeH, KPUTHK, MCIOIHHUTENb, BBICTYIAIOIIMM,
9KCIEPT U T.1.);

pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

IIpeamerHbie:
B pesyabTare nzyueHuns yue0HOro npeamera «XMMHs» Ha yPOBHeE CpeaHero o01ero
00pa30BaHus BbINIYCKHUK HAYYUTCS:

pacKphIBaTh HA MpUMEpPaxX pojb XUMHUH B (OPMUPOBAHUH COBPEMEHHON Hay4YHOU KapTUHBI MUpPa

nB HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

JEMOHCTPUPOBaTh Ha MpPUMEpax B3aWMOCBS3b MEXKIY XUMHUEH U JAPYTUMHU €CTECTBEHHBIMU

HayKaMu;
pacKphIBaTh HA MpUMEpPaX MOJIOKEHHS TEOPUH XUMUYECKOro ctpoeHuss A.M. bytieposa;
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noHuMath gusnueckuii cmbica Ilepuoamueckoro 3akona .M. MenneneeBa u Ha €ro OCHOBE
OOBSCHSITh 3aBUCHMOCTh CBOMCTB XHMHYECKHX JJIEMEHTOB M OOpPa30BaHHBIX MMM BEIICCTB OT
3JIEKTPOHHOT'O CTPOCHUS aTOMOB;

OOBSCHSTH MPUYUHBI MHOTOOOPa3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUH 00 MX COCTAaBE U
CTPOCHUU;

MPUMEHATHh TpaBUJa CHUCTEMATHUYECKOM MEXIYHAPOJAHOW HOMEHKJIATyphl KaK CpelCTBa
pasnuyueHus U UASHTU(UKAIIMN BEIIECTB 110 KX COCTABY U CTPOCHHMIO;

COCTABIISATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCHTENEH
nH(pOPMAIIMU O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX M MPHUHAIC)KHOCTH K ONPEICIICHHOMY KiIaccy
COCIUHCHMUI,

XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATbH
MPUYMHHO-CJICICTBCHHBIC CBS3H MEX/y JaHHBIMU XapaKTEPUCTUKAMU BEILIECCTBA;

MIPUBOJIUTH IPUMEPHI XUMHUYCCKHX PEAKINi, PACKPBIBAIOIINX XapaKTEPHBIE CBOMCTBA TUITMYHBIX
MPEJCTaBUTENICH KIACCOB OPTaHWYECKHX BEIIECTB C IENBI0 UX WACHTU(PHUKAIMHA U OOBICHEHHS
00JIaCTH IPUMECHEHHS,

MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUYECKHUX PEaKIMii Ha OCHOBE 3HAHUI O THIIaX
XUMHAYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB M UX PEAKIIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BATh 3HAHUS O COCTaBE, CTPOCHUU U XMMUYECKHX CBOMCTBaX BEIIECTB Uil 0€30MaCHOTO
MIPUMEHEHHS B IPAKTUYECKOH IEATEILHOCTH,

NPUBOANTH MPUMEPHI TPAKTHYECKOTO HCIIOJIB30BAHMS TPOIYKTOB NepepadOTKu HePTH W
MIPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COSAUHEHHUH (TOMMATHIICHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI TI0 PACIIO3HABAHUIO OPTAaHWYECKHUX BEIIECTB: TIIMIEPUHA, YKCYCHON KUCIIOTHI,
HETPeICTbHBIX JKUPOB, TIIIOKO3BI, Kpaxmaja, OelKOB — B COCTaBe IHIIEBBIX IMPOJYKTOB H
KOCMETHYECKUX CPEJICTB;

BJIAJIETh TpaBWJIAMH W TIpUeMaMd Oe30macHOi paboThl ¢ XWMHUYECKHMH BEIIECTBAMHU H
71a60paTOPHBIM 000PYOBaHUEM;

YCTaHABJIMBATh 3aBHCHMOCTh CKOPOCTH XHMHUYECKOH pEaKIMW € CMEUICHHS XHWMHYECKOTO
PaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C LENBIO ONPEACTICHHs ONTHMAIBHBIX YCIOBHI MPOTEKAHUS
XUMHUYECKHX MPOIIECCOB;

MPUBOANUTE TIPUMEPHI THAPOIIN3a COJICH B TIOBCEAHEBHOM KU3HH YEIIOBEKa,

NPUBOAWTH  TIPUMEPHI  OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIMid B TIPHPOJE,
MIPOU3BO/ICTBEHHBIX NIPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHNU3MOB;

MPUBOJIUTh TPUMEPHl XUMHUYECKHUX PEaKIMil, pacKphIBAIOIIMX OOIIHEe XHUMHUYECKHE CBOICTBa
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

MPOBOJIUTH pacyeThl Ha HAXOXKIACHWE MOJICKYJSIPHOH (OPMYIBI YIIEBOJOPOAA IO MPOAYKTaM
CTOpaHMS U TI0 €r0 OTHOCHUTEIFHOW TUIOTHOCTH M MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIUX B €TO
COCTaB;

BJIQJIETh TPaBHJIaMHU 0€30TIaCHOTO OOpAIIeHUs C €IKUMHU, TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH,
CpeacTBaMu OBITOBON XUMUU;

OCYIIECTBIIATH MOUCK XUMUYECKOH HH(DOPMAIIMH 110 Ha3BaHUAM, HIACHTH(DUKATOPAM, CTPYKTYPHBIM
dhopmynaM BelecTs;

KPUTHUYECKH OILICHWBATh M HHTEPIPETUPOBATH XMMHUYECKYI0 WH(OPMAIIUIO, COACPKAIIYIOCS B
COOOIICHUSAX CPEACTB MaccoBoi uHGpopmanmu, pecypcax HHTepHeTa, Hay4dHO-TIOMYJISIPHBIX
CTaThsX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSIX BBISBICHHS OMIMOOYHBIX
CYXACHHUA U (POPMUPOBAHHSI COOCTBEHHOH TMO3HIINH;

NPEACTAaBIATh MYTH pEIIeHHUs] TJIOOAIBHBIX MPOOJEM, CTOSIIUX Tepea  YeTOBEYECTBOM:
AKOJIOTUYECKUX, YHEPTETHUECKUX, CHIPHEBBIX, M POJIh XMMHHU B PEHICHUHU 3TUX MPOOIIEM.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHThCSH:



11

WUTFOCTPUPOBATh Ha MPUMEPAX CTAHOBIICHUE M DBOJIIOIIMIO OPTraHUYECKON XMMHUU KaK HayKH Ha
Pa3IMYHBIX HCTOPUUECKHUX dTaIlaX €€ pa3BUTHUS,

WCIOJIb30BaTh METOABl HAYYHOTO T[IO3HAHUS TIPU BBINOJHCHUHM MPOCKTOB U  Y4eOHO-
HCCIEAOBATEIbCKUX 3a/lad 0 M3YyYCHHUIO CBOWCTB, CIOCOOOB IOJYYEHHS M pacro3HaBaHHS
OpraHUYECKUX BEILIECTB;

OOBSCHITh MPUPOIY U CIIOCOOBI O0pa30BaHUS XHUMHYECKOW CBSI3W: KOBAJCHTHOW (TIOJIAPHOM,
HETIOJISIPHOW), MOHHOHW, METAJIMYECKOH, BOJOPOTHON — C IEJIBI0 OINPEACIICHUS] XUMHUYECKON
AKTHUBHOCTH BEIIIECTB;

YCTaHABJIMBATh TCHETHYECKYIO CBSI3b MEXIY KJlacCaMU OPTaHMYECKHX BEIIECTB M1 00OCHOBAHUS
MPUHIIAIIAATIEHON BO3MOXKHOCTH TIOJYYEHHUS OPTraHWYECKUX COCTUHEHUH 3aJaHHOTO COCTaBa M
CTPOCHHS;

YCTaHABJIMBATh B3aUMOCBS3U MEXY (pakTamMu U TEOpUel, MPUUNHON U CICACTBUEM MPU aHAIHM3E
MPOOJIEMHBIX CUTYalluid 1 00OCHOBAaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM.

4. YyeOHO-MeTOANYECKOE 00ecredeHne
1. Xumus. 11 kmacc: yue6. qis odmeoopaszosar. opranusanmii / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnaakoB. Xumus. 10 knacc. ba3zoBblil ypoBeHb. YueOHUK. — M.
ITpocsemenue, 2019
2. 0. C. I'abpuensia u ap. Xumus. 11 knacc. ba3oslit ypoBenb. MeToanueckoe nmocooue.
3. O. C. I'abpuensn, C. A. CnaaxoB. Xumus. 11 knacc. bazoBsiii ypoBens. Pabouast TeTpanp.
4. O. C. I'abpuensn, U. B. Tpurybuak. Xumus. 11 kinacc. bazoBblif ypoBeHb.
5. DnekrponHas Gopma yueOHHKA.
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