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INOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1o XHMMHM Ha YpPOBHE CpPEIHEro OOLIEro oOpa3oBaHUs COCTAaBICHA HAa OCHOBE

CICAYIOUX NOKYMCHTOB

1.

®denepanbHbiii 3akoH Poccutickoit @eneparu «O06 obpazoBanuu B Poccuiickoit denepanun» ot 29
nekabpst 2012 roma Ne 273-03 (¢ ©”3BMEHEHUSIMU)

@DenepalibHbII TOCYJapCTBEHHBIN 00pa30BaTeNbHBIM CTaHAAPT CpPeIHEro odiero oopa3oBaHus, YTB.
npuka3zoM MuHHCTepcTBa 00pa3oBanus U Hayku PD ot 17 mas 2012 1. Ne 413 (¢ u3MeHEHUAMHN)
QenepanbHas pabodas mporpamma o yueoHomy npeamery «Xumus» (yriryOJaeHHbIH yPOBEHb)
OenepalibHas MporpaMma  BOCIUTAaHUS OOydYalOMIUXCS TPU TOJYYEHHUH CPEIHEro OOIIero
obOpa3oBanus (ogoOpeHa penieHHEeM (eaepaibHOrO Y4eOHO-METOAUYECKOTO OOBEAMHEHUS TI0
obmemy oOpazoBanuio, mpotokos ot 02.06.2020 Ne 2/20) u ¢ yu€rom KoHuenmuu npemnogaBaHus
yuebHOro mpeamera «XuMus» B 00pa3oBaTeNbHbIX oOpraHuzanmusx Poccuiickoit ®enepauuu,
peanu3ylonMx OCHOBHbIE oOmmieoOpasoBarenbHbie mporpammbl  (yTB. Pemenunem Komneruu
Mumnrnpocgernienus: Poccuu, nporokon ot 03.12.2019 N T1K-48H).

OcHoBHas o0pa3zoBarenbHas mporpamma cpeasero oomero odpazoanust MbOVY ITII'O «COII Ne 14y

(OOIT COO) (@I'0C COO0)
6. Pabouas nporpamma Bocriutanusi MBOVY TII'O «COILL Nel4»y
7. Ycra MBOY III'O «COII Ne 14y
8. HWHbIe neicTByOMNE HOPMATUBHBIC JOKYMEHTBI B 00JIaCTH 00pa30BaHUs
9. YueOHUKH:

[Ty3akoB C.A., Mamnuna H,B., [TonkoB B.A. Xumus 10 knacc: yueOHUK aisi o01ieo0pa3oBaTeabHbIX
yupexaeHuit: yrnyosienHslii ypoeHs.- M.: [Ipocsemmenue, 2019.

[Ty3akoB C.A., Mamnuna H,B., [TonkoB B.A. Xumus 11 knacc: yueOHUK A 0011e00pa3oBaTeNbHbBIX
yUpeXJIeHUN: yriyoneHHslil ypoBeHb.- M.: [Ipocsemienune, 2021.

OBIIASA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJJMETA «X1MUWS»

XuMUsl Ha ypoBHE YIiIyONIEHHOTIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro obOpasoBanus ywamuxcs 10—11 kmaccoB. M3ydyeHue mpenmera, peaan3yeMoe B yCIOBUSX
muddepeHIMPOBaHHOTO, TPOMUIBLHOTO 00Y4YEHHUs, MPU3BAHO OOECHEeUnTh 001e00pa30oBaTENbHYI0 U
OOIIEKYIbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB HIKOJIbI, HEOOXOAUMYIO JAJs afanTaliud X K OBICTPO
MEHSIOIMMCST YCIIOBHSIM JKHU3HU B COLIMYME, a TaKKe JJIs MPOAOJDKEHHsT O0Y4YEeHHUsl B OpraHu3alusix
npogecCHOHATBLHOr000pa30BaHus, B KOTOPBIX XUMHUS SBJISETCS OJHOM U3 IPUOPUTETHBIX TUCIUILIMH.

B coorBerctBuM ¢ koHuenTtyainbHeIMH  nosokeHusMu — PI'OC COOo Ha3zHaueHUU
IpeaMeToB 0a30BOro M YriayOn€HHOro ypoBHeH B cucrteMe Au(QepeHIUpOBaHHOTO OOydeHUs Ha
YPOBHE CpeZiHEro o0miero o0pa3oBaHus XUMUS HA YPOBHE YIUIYOJEHHOIO M3Y4EHHUs HAIpaBlIeH Ha
peanu3alyio [PEEMCTBEHHOCTH C MOCIEIYIOIUM 3TAaloM MOJY4YeHUs XMMUYECKOro oO0pa3oBaHMs B
paMKax W3YYeHHUsS CIICIHAbHBIX E€CTeCTBEHHO-HAYYHBIX W XUMHUYECKUX JUCIHUIUIMH B BY3aX U
OpraHu3alysaX CpeJHero Nnpo(ecCHOHAIBHOro o0pa3oBaHusA. B 3ToN CBA3M H3ydeHHe MNpenMeTa
«XUMUS» OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha pacUIMpeHHe M YIIyOJeHHEe TEOPeTHUECKOW H
NPAaKTUYECKON MOATOTOBKM OOYYAIOIIUXCs, BHIOPABIIMX ONpeaenéHHbIil npoduias oOyueHus, B TOM
YuCcIe C MEPCHeKTUBOW MOCIEAYIOUIero MOJyYeHUs XMMHUYECKOro o0pa3oBaHHs B OpraHM3aLUsaX
npodeccuoHambHOro obpasoBanus. Hapsny ¢ stum, B cBere tpeboBanuii PI'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHHS (efepaibHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO OOIIETO
00pa30BaHUs U3ydeHHE MpeaMeTa «XUMUS» OPUEHTUPOBAHO TAaKXKe HA PElICHHE 3a/1a4 BOCIIUTaHUS U

COLIMAJILHOTO Pa3BUTHUSl OOydaromuxcs, Ha (OPMUPOBAHHUE Yy HUX OOIICMHTEIEKTYaJIbHbIX YMEHUMH,
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YMEHUW palMoHAIM3aIMd y4eOHOTO TpyJda W OOOOIMIEHHBIX CIOCOOOB MEATEILHOCTH, HMEIOIINX
MEXIUCIUTITIMHAPHBIN, HAIMPEIMETHBIN XapakTep.

CocraBisioliuMu  IpeaMeTa «XUMHs» Ha YpPOBHE YIIyONEHHOTO W3Y4YECHHUS SBISIOTCS
yriryOnénnslie Kypebl — «Oprannueckas XumMusi» 1 «O0111ast 1 HeOPraHNIeCKATXUMUSD.

OcHoBy conepxaHus KypcoB «Opranuueckas xumus» n «OOImas ¥ HeopraHmdecKask XUMUS
COCTaBIJIIET COBOKYIMHOCTh TPEIMETHBIX 3HAHWH W YMEHUH, OTHOCSIIMXCAK 0a30BOMY YpPOBHIO
U3y4eHHsl IpeaMera. JTa CHUCTEMa 3HAHUM IOTydYaeT OIpEACIEHHOE TEOPETHYECKOE JOIMOIHEHHE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBIINIT00BEM (PaKTOIOrHYecKoro MaTepuana. Tax,
Ha yOIyOJNEHHOM YpOBHE HW3Y4YCHHs NpeAMeTa O00ecleyeHa  BO3MOXKHOCTh — 3HAYUTEIBHOTO
yBeIMYeHUST OO0bEMA 3HAHWH O XUMHUYECKHX 3JIEMEHTaX M CBOWCTBAX MX COCIMHEHUII Ha OCHOBE
pacIIupeHus U yriayOleHuss  NpPEACTaBICHUH O  CTPOCHHMHM  BEIECTBA,  XMMHYECKOH  CBS3M
¥ 3aKOHOMEPHOCTSIX MPOTEKAaHHUs PEaKLUil, pacCMaTpUBAEMbIX C TOUYKH 3PCHUSI XUMHUECKON KHHETHKH
¥ TepMOJMHAMHKH. M3ydeHue mnepmoaumyeckoro 3akoHa W Ileproauueckodl CHCTEMBI XMMHYECKHX
DJIEMCHTOB 633preTC$I Ha COBPCMCHHBIX KBAHTOBOMCXAHUYCCKHX IIPCACTABJICHHUAX O CTPOCHUU
aroMa. XHMHYECKas CBsI3b OOBSICHAETCS C TOYKH 3p€HUA SHCPIreTHUYCCKUX N3MEHEHHH Ipu eé
00pa30oBaHUM M Pa3pyIICHUH, & TAKIKE C TOUKH 3PCHUSI MEXaHU3MOB e€ oOpa3oBaHus. M3y4deHue THIOB
peakuuii JOmoNHsSIeTCs (OPMHUPOBAHUEM TPEICTABICHUA 00 3JIEKTPOXUMHUYECKHX IpoIeccax H
AJIEKTPOJIN3E PACIUIAaBOB M PAaCTBOPOB BEIIECTB. B Kypce OpraHM4ecKOoW XWMHHU TPH PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUH yaenseTcss 0co0oe BHUMAaHUE BOMpocaM 00 3JIEKTPOHHBIX
spdexrax, 0 B3aMMHOM BIIUSHHM AaTOMOB B MOJIEKYJIaX M MEXaHH3MaX PEaKIH.

B conepxanuu npeaMeTa I KIIacCOB XMMUKO-OMOIOTHYECKOT0 MPOGIIIS OONBIIHNA YACIbHBINA
Bec OyJeT MMeTh OpraHWvecKkas XUMHUs. B 3ToM ciydae mpemocTaBisieTcss BO3SMOKHOCTB ISt Oosee
00CTOSATETFHOTO PACCMOTPEHUS XUMUYECKOMOPTraHN3allud KJIETKH KaK OMOJIOTHYECKOM CHCTEMBI,
B COCTaB KOTOPOM  BXOJST, K IPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JMMHJIbI, OENKH,
YIJIEBOJBI, HYKJIEMHOBBIE KHCIOTBI M JApyrue. Ilpm 5TOM 3HaHUS O COCTaBe MU CBOWCTBAx
HpeI[CTaBI/ITeJ'ICI\/'I OCHOBHBIX KJIACCOB OpPraHUYCCKUX BCHICCTB CIIYy>KaT OCHOBOM AJI U3YyUYCHUSA
CYIIHOCTH IPOIIECCOB ()OTOCHHTE3A, TBIXaHHs, THIIEBAPEHHSL.

B mnane ¢opmupoBaHHsS OCHOB Hay4YHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAyYHBIX METOIOB
NIO3HAHMSA U OTBITA TIPAKTHYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUH H3ydeHHe mpeaMeTa «XHUMUs»
Ha  yrIyOln€HHOM ~ YpPOBHE  OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SX C y4EOHBIMH TpEIMETaMH,
BXOAAIIUMU B COCTaB NPEAMCTHBIX obOacTei ((ECTCCTBGHHO-Hay‘-IHI)Ie NpeaAMETEI», «MaremaTnka u
nH(popMaTuka» U «PyccKkuil sI3bIK U INTEPATYPA».

LEJIN U3YUEHUA YUEBHOI'O ITPEJIMETA « XMW S»

[Ipu u3ydenun ydyeGHOro mpeamera «XUMHUsS» Ha YriyOJEHHOM YpPOBHE TakKe, Kak HA YpOBHE
OCHOBHOTO W CpeaHero oOmiero ooOpa3oBaHus (Ha 0a30BOM ypOBHE), 3a7adeil TMEpPBOCTEIIEHHOMN
3HAYUMOCTU sIBJIsieTcd  (OPMUPOBAHHWE OCHOB HAaykM XHMMHMHU Kak oOO0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUYECKON MAESITeTbHOCTH YeNOBEKa W OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyIbTypbl. Pemienue 3Toi 3amaun Ha yriayOJ€HHOM YpOBHE H3y4YeHHUsS IpeaMeTa Mpesrnoiaraer
peann3ainio TaKuX melei, Kak:

e (dopMHpOBaHHE TPEACTABICHHUI: O MaTEepUAIBHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTAX |
MO3HABAEMOCTH SIBJICHHUM TIPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK M € BemyIlei
poNu B 00ECTICUeHNUH YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA: B PEIICHUH MPOOJIEM SKOIOTHIECKOH,
HHEPreTHUECKOMN U MUIEBOI 6€30MacHOCTH, B Pa3BUTUN MEAMIIMHBI, CO3/IaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB SHCPruu, B 06€CH€‘-I€HI/II/I PallMOHAJIBHOI'O MPUPOAOIIOJIBL30BaAHUSA, B
(GOpMHpPOBAaHUM MHPOBO33pEHHsST M OOMIeH KyJIbTYPhl UEIOBEKa, a TaKXKe HSKOJIOTUYCCKU
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000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO M MPUPOIHOMN CpEE;
OCBOCHHME CHCTEMBI 3HAHHMH, JIEKAIIUX B OCHOBE XHMMHUYECKOW COCTABIISIIOLIECH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpA: PyHIAMEHTAIbHBIX MMOHSATHH, 3aKOHOB M TEOPHH XUMHH, COBPEMEHHBIX
IIPEACTABICHUI O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKaHUs
XUMHYECKHX pEeakluid, O XUMHUYECKOM DPAaBHOBECHHU, PACTBOpaX U AMCIEPCHBIX CHUCTEMaX, 00
00IIMX HAYYHBIX MPUHLIUIIAXXUMUYECKOTO TPOU3BO/ICTBA;
dbopMupoBaHue y OOyYarOIIUXCS OCO3HAHHOTO IOHMUMAaHHUsSI BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUHM JUIsI OOBACHEHUS KIIOYEBBIX HICH U NpoOJieM COBPEMEHHOW XHWMHUH, IS
OOBSICHEHUSI ¥ MPOTHO3UPOBAHUS  SIBIICHUM, MMEIOIIMX ECTECTBEHHO-HAYYHYIO MPHUPOJY;
rPaMOTHOTO PEIICHHsS] MPOOJEM, CBA3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHAIN3a M OLEHKH C
NO3ULMK  HKOJOTHYECKOW O€30MacHOCTH TOCIEACTBUNH  OBITOBOM W IPOHM3BOJCTBEHHOM
JEATETbHOCTH  YEJIOBEKAa, CBS3aHHOM C XWMHUYECKUM IPOU3BOJICTBOM, HCIOJIB30BAHUEM U
nepepadoTKOM BEUIECTB;
yriyOJieHue MPEeJCTABICHUN O HAYYHBIX METO/JaX TMO3HAHUs, HEOOXOIUMBIX JJIsi IPUOOpETEHUs
YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSIXUMHUECKUX SIBJICHUN, UMEIOIINX MECTO
B [IPUPO/IC, B TPAKTUUYECKON JEATEIHHOCTH U MIOBCEIHEBHOM JKU3HHU.

B mnane peanuzanuu rnepBOOYEpPEIHBIX BOCIHUTATENIBHBIX U Pa3BUBAIOLIMX (DYHKIUN [IETOCTHOU

CUCTCMbI CPCOAHECTO O6H.I€FO 06paSOBaHI/I$I IIpU U3YUCHUU IIPEAMCTA «XUMHS» HA er'Iy'6JIéHHOM YPOBHE
OCO6y1-O AKTYaJIbHOCTb an/I06peTa10T TaKuC OCJIM U 3aJa4Yu,KaK:

BOCIIUTaHHE YOSXKIEHHOCTH B TO3HABACMOCTH SIBJICHUW TIPUPOJIBI, YBAXKEHHUS K TPOIECCY
TBOpPUYECTBA B 00JIaCTH  TEOPETUYECKUX M NPUKIAJIHBIX HCCICNOBAHUN B XHMUH,
(dopMupoBaHNE MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIOPA3BUTHS HAYKH;
pa3sBUTHE MOTUBAIMM K OOYyYeHMIO M TO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTpPOJIIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHSI OOIIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3sBUTHE [O3HABATENbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyuaromuxcsi, (OopMHUpPOBaHME y HHUX CO3HATEJIIbHOTO OTHOILUEHHWS K CaMOOOpa30BaHUIO U
HENpPEephIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEUIHOW Mpo¢eCCHOHaIbHOW U OOIIECTBEHHOMN
NEeSITETbHOCTH, OTBETCTBEHHOTO  OTHOIICHUS K CBOEMY 370POBBIO M TIOTPEOHOCTH B 3I0POBOM
o0pase K13HH;

(dbopMUpOBaHNE YMEHMH U HABBIKOB PAa3yMHOI'O IPHUPOJIONOIb30BAHUS, PA3BUTHE IKOJIOTUYECKOU
KYJIBTYpPBl, IPHOOPETEHHE OTbITa OOIIECTBEHHO-TIOIE3HOM 3KOIOTHYECKOM 1eATEIbHOCTH.

MECTO YYEBHOI'O [IPEAMETA «XUMU» B YHEBHOM IIJIAHE
OO0riee 9KCII0 9acoB, pEKOMEHIOBAaHHBIX JUIS M3YYEHHs XUMHH Ha yriryOJeHHOM ypoBHe, — 204

qaca:

B 10 xmacce — 102 gaca (3 gaca B HeJeI0),
B 11 xmacce — 102 waca(3 vaca B Heiemno).



COJAEP)KAHUE OBYYEHMUSA

Kypcusom B TaHHOM TEKCTE BBIJEIICHBI DIIEMEHTBI COJIEPkKaHUs yI4eOHOTO MaTepuana, KOTOpble N3y4aroTCsB
03HAKOMUTEIFHOM ILIAHE U HE BKIIIOUAIOTCS B COCTAaB MPeAMETHRIX pe3yisTaToB ocBoeHus OOII COO.

10 KJIACC

TeopeTnveckue 0CHOBBI OPraHNYECKONH XUMHUH

[Ipenmer w 3HaueHWe OpPraHUYECKOH XHMHUHM, NPEACTaBICHHE O MHOro0OpasMH OpraHMYeCKHX
COCIMHEHHH.

DJEeKTpOHHOE CTPOCHHE aroMa yriepoAa: OCHOBHOE W BO30OYXIEHHOE COCTOSIHUS. BaneHTHble
BO3MOXXKHOCTU aTOMa yrjiepozia. XHMHYecKas CBA3b B OPraHMYECKHX COCAMHEHMAX. THIbl THOpHAM3aLun
aTOMHBIX opOuTaneil yriaepoga. MexaHW3MBlI 00pa30BaHUsl KOBaJICHTHOH cBS3M (OOMEHHBIH M JIOHOPHO-
aKIeNTOPHBIN). THITEI MepeKphIBAaHUS aTOMHBIX opOuTanei, o- U m-cBs3u. OpuHapHas, MBOWHAS W TPOUHAsS
cBsi3b. CriocoObl  pa3peiBa CBs3eld B MOJIEKYJaX OpraHM4YecKux BemlecTB. [loHsTHE O CBOOOIHOM
panukaie, Hykiaeopuie u aeKTpoduIie.

Teopust cTpoeHuss opraHudyeckux coequHeHuil A.M. ByTiepoBa M COBpEMEHHBIE MNPEACTABICHUS O
CTPYKType MOJIEKYJ. 3HaUeHHE TEOPUHU CTPOEHHS OPraHUYECKUX COeAMHEHUH. MoJeKyaspHble U CTPYKTypHBIE
¢dopmynbl. CTpykTypHBIE (OPMYINBI pa3iIMYHBIX BHIOB: pa3BEpHYTas, cOKpauléHHas, ckeneTHas. M3omepwus.
Bunsl u3oMmepuu: CTpPYKTypHasi, MPOCTPAHCTBEHHAs. OJEKTPOHHBIE 3()(EKTh B MOJIEKYJaX OPraHUYECKHX
COCIMHEHMH (MHIYKTUBHBIN U Me30MEpHBIN 3P (eKThr).

[IpencraBienne o kiaaccupUKalMM OpraHUYecKHX BemiecTB. [loHsATHE O (YHKIMOHANBHOW TpYIIIe.
I'omonorus. 'omonoruueckue psasl. CucreMaTHueckas HoMeHKIaTypa opranudeckux coenquHenuit (IUPAC) u
TpPUBUAJIbHBIC HA3BAHUS OTAEIBHBIX NIPEICTaBUTENEH.

OcobeHHOCTH U KIacCu(pHUKauus OpraHndecKux peakiuuid. OKUCINTEeNbHO- BOCCTAHOBUTEIBHBIE PEaKIIUN
B OPTaHUYECKON XUMHUH.

IJKCNepUMEHTAIbHbIE METOAbI H3y4YeHH S BeIeCcTB U UX NMpeBpaIleHn i

OsnakomiieHre ¢ oOpasllaMH OpPraHMYECKHX BEIIECTB M MaTephajaMd Ha UX OCHOBE, OMBITHI II0
MIPEBPAIICHUI0O OPraHUYeCKWX BEIIeCTB IpW HarpeBaHuW (IUIaBIeHHWE, OOYIJMBaHHE U TOpPEHHE),
KOHCTPYMPOBAaHHE MOJIETIEH MOJIEKYJI OPraHUYECKHX BEILIECTB.

Yraesoaopoast

Anxanel. ['oMomormyeckwii  psn  ankaHoB, o0mas  ¢opMmyia, HOMEHKJIAaTypa ¥ U30Mepusl.
DNEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOGHHME MOJIEKYNl aJKAHOB, Sp -TMOPHAM3ALMS aTOMHBIX OpOMTAleil
yraepona, 6-cBsa3b. Korngopmepsi. DU3NUECKUECBOMCTBA ATKAHOB.

XUMHYECKHE CBOMCTBA aTKaHOB: PEAKIIMU 3aMEIECHUS, H30MEPHU3AIUY, NCTUAPUPOBAHUS, ITUKIN3AIINM,
MUPOJIH3a, KPEKUHTA, TOpeHust. [Ipedcmagienueo mexanusme peaxyutl paouxkaibHO20 3aMeueHus.

Haxoxnenue B mpupoje. CriocoOs! OTydeHUs U IPUMEHEHHUE AIKAaHOB.

Huknoankaner. OOmas gopmyna, HOMeHKIAaTypa U u3oMepus. OCOOCHHOCTH CTPOSHUS U XUMHUYECKUX
CBOMCTB MaJTbIX (IIMKJIONPOIIAH, MUKIO0YTaH) U OOBIYHBIX (I[MKJIONCHTAaH, IUKIOTeKCaH) IUKI0ATKaHOB. CriocoOb!
TTOJIYICHIS ¥ IPUMEHEHNE ITUKIIOATKAHOB.

Ankensl. ['omonorumdeckuii psj alkeHOB, oOmas QopMmyrna, HOMEHKIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AIKEHOB, Sp -THOPHIH3ALISA AaTOMHBIX OpOMTaneil yriepomga, o- U T-
cBsi3u. CTpyKTypHAs M TeoMeTprudecKas (IUc-TpaHc-) n3oMmepus. OU3ndecKue CBOMCTBA aIKeHOB. XUMHUICCKUE
CBOMCTBAa: pEaKlMM MPUCOCIAUHEHUS, 3aMEIICHHS] B (-TIOJOKEHUE MPHU JBOWHON CBSA3M, MOJUMEPHU3ALUU U
OKHcNeHus. [lpedcmasnenue o Mexauusme peakyuu  IAeKmpoduibHoco  npucoeounenusi.  IlpaBuio
MaprosaukoBa. KayecTBeHHBIC peakiMy Ha IBOHHYIO CBsA3b. CIIOCOOBI OMYUYCHHS U IPUMEHEHHE aTKEHOB.

Anxanuensl. Knaccudukaruss anmkanaueHOB  (CONMPsDKEHHBIC, W3OJUPOBAHHBIC, KYMYJIUPOBAHHBLE).
OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS M XUMHYECKUX CBOWCTB CONPSDKEHHBIX aAueHoB, 1,2- u 1,4-
npucoeauHenue. [lomumeprsanus conpspkEHHBIX AueHoB. CIOCOOBI MOTyYeHUS W TPUMECHEHUE alTKaNCHOB.



Ankunel.  ['oMonormueckwii — psii  ankWHOB, oOmas  ¢opMmyna, HOMEHKJIATypa W HU30MEpHsL.
DJEeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN ANKHHOB, Sp-THOpUAM3ALUS aTOMHBIX OpOHTanei
yriepoja. dusnueckue cBONCTBA aNKUHOB. XHUMHUYECKHE CBOMCTBA: PEaKIMU MPUCOCINHEHUSA, TUMEPU3ALMH U
TpUMepH3aluy, OKHCIeHUs. KuciaoTHble cBOMCTBAa alKWHOB, MMEIOIIMX KOHLEBYID TPOWHYIO CBS3b.
KauecTBeHHbIE peakui Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMYYEeHUS U IPUMEHEHUE aTKHHOB.

ApoMaTudeckue yrieBoJopo s (apeHsr). ['omonornueckuii psa apeHos, obrias popmyna, HOMEHKIATypa
U U30MepHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINBl OeHzona. [Ipasuno apomamuunocmu,
npumepuvl apomamuyeckux coeourenuil. Duznueckue CBONCTBa apeHOB. XMMHUYECKHE CBOMCTBa OeH3071a M €ro
TOMOJIOTOB: pE€akLUM 3aMeLIeHHUs B OCH30JIBHOM KOJbLIE M YIVICBOJOPOAHOM paiuKale, peakLuu
NPUCOCANHEHHsI, OKUCIICHHE TOMOJIOTOB OcH3oma. [lpedcmasienue o mexanusme peakyutl 31eKmpopuibHoo
samewenusa. IlpeacraBnerne 00 OpUEHTHPYIOIIEM JEHCTBUM 3aMeCTUTEICH B OCH30IbHOM KOJbLIE Ha IpUMEpe
ANKUIBHBIX PaJWUKaIoOB, KapOOKCHIBHOHN, THIAPOKCWIBHOW, aMWHO- W HUTPOTPYHIbI, aTOMOB TaJOTEHOB.
Oco0eHHOCTH XUMHYECKHX CBOMCTB ctupona. [lomumepusanus ctupona. CnocoObl MonyueHus W NpUMEHEHHE
apOMaTHYECKUX YITIEBOJOPOAOB.

[pupoxansiii ra3. IlonmytHele HedTsHBIe Ta3sl. HedTh M e€ mpoucxoxneHue. KameHHBIH yroms u
MPOAYKTEl ero mepepaboTku. CrmocoObl mepepaboTku He(TH: TEperoHka, KPeKWHT (TepMUYECKHIA,
KaTaauTudeckuil), pudopmunr, muponus. [IpoaykTe! mepepaboTku HeTH, HX TPUMEHEHUE B TPOMBIIIIEHHOCTH
U B OBITY.

I'eneTnueckas CBsI3b MEXIy Pa3IMYHBIMHU KJIACCAMU YIIIEBOAOPOIIOB.

OJIEeKTPOHHOE CTPOEHHE TaJIOr€HNPOM3BOAHBIX YIJIEBOJOPOAOB. Peaknmu 3aMelneHus TrajloreHa Ha
TUIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYINY .

[elicTBue Ha TralOreHNpPOM3BOAHBIE BOJHOTO U CIHUPTOBOrO pacTBopa IWENo4Yd. BiaumonelctBue
JUTaJIOTeHAJIKAHOB C MarHUeM W LMHKOM. [lonamue o memanioopeanuyeckux coedunenusx. Vcnonp3oBaHue
raJOreHIIPOU3BOIHBIX YIJIEBOJIOPOJOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

JKcrnepuMeHTalbHbIe METOAbI H3YUeHHUsI BeLeCTB M UX NpeBpaleHuii

Wzyuenne (¢u3nmueckux CBOWCTB  YITIEBOJOPOAOB  (PacTBOPUMOCTH), KAUECTBEHHBIX  peaKLHH
YIIJIEBOIOPOJIOB Pa3IMYHbIX KiaccoB (oOeciBeyrBaHue OPOMHON WIIM MOJHOM BOJBI, PacTBOpa MepMaHTaHaTa
KajJus, B3aUMOJACWCTBHE alleTWIEHA C aMMHMadHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapy)XeHHe YIJepoAa M BOJOPOAA B OPraHMYECKHUX BEIIECTBAX, MOJyYeHHE 3TWICHA W HU3yUeHHUE ero
CBOWCTB, O03HaKOMIIeHHE ¢ KoJuteKiusiMu «HedTb» 1 «Yromib», ¢ oOpa3naMu miactMace, KayqdyKOB U PE3UHBI,
MOJEJIMPOBAHNE MOJIEKYJI YIJIEBOJOPOA0OB U I'aJOr€HIPOU3BOAHBIX YIIIEBOJOPOIOB.

Kucnopoacoaep:xauue oprannyeckue coeluHeHHs

[IpenensHble onHOaTOMHBIE CHUPTHL. CTpoeHHMEe MOJIEKYd (Ha TpUMepe MeTaHoja U 3TaHoja).
I'omonornueckuit psn, obmas dopmyia, H30MEpHsi, HOMEHKJIATypau Kiaccudukanus. Ouzndeckue cBOMCTBa
MIpEJIeNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3M MEXIy MOJEKYJIaMH CIHPTOB. XHUMHYECKHE
CBOWCTBA: pEaKUUM 3aMELICHUs, JAETHApaTallid, OKHCJICHHUS, B3aUMOACHCTBHE C OpPraHUYEeCKUMH M|
HEOpPraHWYeCKUMH KucioTaMu. KadecTBeHHas peakinyss Ha OJHOATOMHBIE CHUPTHL. JleficTBue 3TaHONa |
MeTaHoJa Ha OpraHu3M denoBeka. CrocoObl MOTydeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie  »¢upel, HOMeHkIaTypa Hu  m3oMepus. OcoOeHHOCTH — (U3MYECKUX U XUMHUYECKHX
CBOMCTB.

MHOroaTOMHBIE CHUPTHI — 3THIICHTIUKONG M ruiepuH. Ou3nyueckne 1 XMMHYECKUE CBOWCTBA: PEaKIIUU
3aMeIeHNs], B3aNMOJICHCTBIE C OPraHMYECKHMMU M HEOPTaHWYECKHMMH KHCJIOTaMH, Ka4eCTBEHHAs peakius Ha
MHOTOaTOMHBIE CIIUPTHL. [Ipedcmagnenue o0 mexanusme peaxyuil HyKIeopuibHo2o 3amewjenus. Jlericteue
Ha opranu3M 4enoBeka. CriocoObl MOTy4YeHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHNe MOJEKYJbI, B3aUMHOE BIMSHHE THAPOKCOTPYIIBI U OCH30JIBHOTO A/1pa. Pusndeckue
cBoiicTBa (eHonma. OcCOOEHHOCTHM XUMHYECKHX CBOHcTB (eHona. KauecTBeHHble peakiuun Ha (eHOI.
Tokcuunocts heHomna. CriocoObl nmomyueHus 1 npumeHenne penona. GenondopmanbaeruHas cMoma.

KapOonunbHble coeMHEHUS] — allbAECTHIBl U KETOHBI. DJEKTPOHHOE CTPOCHUE KapOOHUIBHOW TPYIIIBL.
I'omonoruyeckue psiasl aabIeTHIOB U KETOHOB, o0mias ¢opMyia, M30MepHs M HOMEHKIatypa. dusmueckne
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CBOIICTBa aNbJIETHI0B W KETOHOB. XHMHUYECKHE CBOMCTBA aNbJIETHIOB W KETOHOB: PEaKIHUH MPUCOCTUHECHHUS.
Ilpeocmasnenue o mexanusme peakyutl HyKieouivHoco npucoedunenus. OKUCICHUE albJICTHIIOB,
KaueCTBEHHbIE PEakIiui Ha anbaerusl. CriocoObl OMyYeHHS U IPUMEHEHHE aTb/IETH/IOB U KETOHOB.

OmHOOCHOBHBIE TIpeAENbHBIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYN KapOOHOBBIX
kucnot. Mzomepus u HOMeHKIaTypa. OU3n4eckue CBOWCTBA OJTHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KUCIIOT.
Bonopoabie B3N MEXIy MOJEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBONCTBA: KHUCIOTHBIE CBOICTBA,
peakiusi ITepUPUKAIUK, PEAKIUHM C YYaCTUEM YIIIEBOJOPOAHOrO paaukana. (OcoOSHHOCTH CBOWCTB
MypaBbUHOW KHUCIIOTHI. [IOHATHE O TPOM3BOJIHBIX KAapOOHOBBIX KHCJIOT — CIOXKHBIX 3(UpPaAX, aHeuOpuoax,
eanoeenaneudpuoax, amuoax, Humpuaax. MHOTOOOpa3ue KapOOHOBBEIX KHCIOT. (OCOOCHHOCTH CBOWCTB
HENPE/CNIbHBIX U apOMaTHYECKHX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.
IIpencraBuTenn BBICIIUX KapOOHOBBIX KHCIIOT: CTEAPHHOBAs, NAIBMUTHHOBAS, OIIEWHOBAS, JUHO/IEBAS,
JIUHOIEH08ast KACTOThL. CroCOOBI TIOTY4YeHUS U IPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonornyeckuit psa, odmas Gopmysia, H30Mepus U HOMeHKIarypa. dusudeckue u
XHMHYECKHUE CBOMCTBA: TUAPOIIN3 B KUCIION U IIEJIOUHONCpee.

XKuper.  Crpoenme, ¢u3znveckne W  XUMHYECKHE CBOHCTBAa  JKHUPOB:  THUAPOIHM3 B KHCIOH M
menouHoi cpene. OcoOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEAETbHBIX JKUPHBIX KHCIOT.
Kups! B npupose.

MpiIT4 Kak COJM BBICHINX KapOOHOBBIX KHCJIOT, WX Motoliee aeicTBue. [lonsamueo cunmemuieckux
morowux cpeocmeax (CMC).

OOmas xapakTepucTuka yriieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, M- TOJIHCAXapUIbI).
MoHocaxapuipl: TJIIOKO3a, (QPYKTO3a, eanakmosa, pubosa, oe3okcupubosa. Ddusnueckue CBOWCTBA U
HaxoxneHue B npupoge. @orocunte3. Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe
MOJIEKYIbl 2TH0KO03bL, NpoeKyuu Xeyopca, o- u f-anomepvl enoKo3vl. XUMUUECKUAE CBOWCTBA TIFOKO3bI: PEaKIIUU
C y4YacTHEM CIHPTOBBIX W aNBJETHIHOW TPYMIN, CIMPTOBOE M MOJOYHOKHCIOE Opoxkenue. llpumeHeHme
TJIFOKO3BI, €€ 3HAa4YeHHWe B JKU3HEACATEIHHOCTH opraHm3Ma. Jlmcaxapuipl: caxapo3a, MajbTo3a M JIAKMO3d.
BoccranapnuBaromue ¥ HEBOCCTAHABIMBAIONINE Jucaxapuipl. [ uaponm3 nucaxapumoB. HaxokneHue B
npuposie U npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, TJIHKOTeH H Iemnrono3a. CTpoeHHe MaKpOMOIEKYIT
Kpaxmalia, TJIIMKOT€Ha U LeJUTI0103bl. DU3NYECKUE CBOMCTBA KpaxMalla M LEJUTI0N03bl. XHWMHYECKHE CBOMCTBA
Kpaxmaja: THAPONIN3, KAadeCTBEHHAs pEakIus C MOAOM. XHMHUYECKHE CBONCTBA IEJUIIONO3BI: THIIPOIIH3,
nosrydeHue 3(hUpoB 10036l [loHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIHN MIEINK).

JKcnepuMeHTAIbHbIEe METOAbI H3YYeHHs BellecTB U UX NpeBpalieHni

PacTBOprMOCTD pa3nuyHBIX CIIUPTOB B BOIE, B3aUMOJIEHCTBHE ITAHOJIA C HATPHUEM,OKHUCIIEHUE ITUIIOBOTO
CIUpTa B ajJbJETH] HAa PACKaJEHHONW METHOW MPOBOJIOKE, OKHCIEHHE ATHIOBOTO CHHpTA JUXPOMATOM KalHs
(BO3MOXXHO HCHOJNB30BaHHE BUAECOMATEPUANIOB), KAUYECTBEHHBIE DPEAKUUH HA albAETHIbl (C THAPOKCHAOM
muammuHcepeopa(l) u ruapokcugom menu(ll)), peakums rounepuna ¢ rugpokcugoM menu(ll), xumudgeckue
CBOWCTBA PAcTBOpPa YKCYCHOW KHCIIOTHI, B3aUMOAEHUCTBHE pacTBOpa INIOKO3bl ¢ ruapokcuaom menu(ll),
B3aUMOJICHCTBUE KpaxMalla ¢ HOJOM, PElICHHE SKCIEPUMEHTABHBIX 331a4 1Mo TeMaM «CHHPTHI U (EeHOIBD»,
«KapbonoBsie kucnotel. CioxxHbIe 3QUPEBI».

A3oTcoaep:kanye OpraHu4ecKue coeJuHeHnst

AMUHBI — OpraHMYECKHE IPOM3BOJAHbIC amMMmuaka. Kiaccupukaius aMuUHOB: anudaTHUYECKUe U
apoMaTHYeCKue; TEpBUYHbIE, BTOPHUYHBIE W TpeTWdHble. CTpoeHHE MOJIeKyN, oOmias ¢opmyia, H30MEpHs,
HOMEHKIIaTypa U (pu3muecKue cBOCcTBa. XMMHUYECKOE CBOMCTBA an(aTHIeCKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKATUPOBAHNE, B3aMMOICHCTBHE IEPBUIHBIX AMHHOB C a30TUCTOM KUCIOTOM. CONTM aIKMITAMMOHHS.

AHWIMH — TpeACTaBUTENb aMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. B3anMHoOe BiusHuE
TPYIIIT aTOMOB B MOJIeKyJie aHmInHa. OCOOCHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KadecTBEHHBIE peaKIuy Ha
anwH. CriocoObI MOTY4YeHUs ¥ IPUMEHEeHNE annpaTHIecKux aMuHOB. [lomyuenne aHniHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uszomepusi. OTaenabHbIE MPEACTABUTENN (-aMUHOKUCIOT: TJIMLUH,
aJIaHUH, PeHULANAHUH, CEPUH, 2YMAMUHOBASL KUCIOMA, TU3UH, yucmeur. Onmuieckas uzomepusi AMuHOKUCION.
D- u L-amunoxuciomol. @U3NYECKHEC CBOMCTBA aMHHOKHMCIOT. XHMMUYECKHE CBOMCTBA aMHUHOKHCIIOT Kak
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aM(OTEepHBIX OPTaHMYECKUX COCAUHEHHUH, peakius MOJUKOHACHCAIINH, OO0pa3oBaHME MENTHIHOW CBS3U.
Buonoruueckoe 3naueHne aMMHOKUCIOT. CHUHTE3 U TUAPOIN3 IENTHAOB.

benku kak mpupoaHbie monmuMepsl. [lepBudHas, BTOpU4HAs U TPETUIHAS CTPYKTypaOenkoB. XUMHYECKUE
CBOIICTBa OEIIKOB: THIPOIH3, JeHATYpaIlnsl, KAYeCTBEHHBIE PEaKIINU Ha OSIKH.

Honamue 06 azomcoodeporcauux cemepoyurIuyeckux coedunenusax. Ilupumuounogvie u nypunosvie
ocHogaHus. Hykneunoguvle KUCIOMbL: COCMAB, CMpOeHUeU ODUOI02UYECKdsl POlb.

3KCHepl/IMeHTaJ1beIe METOAbI U3YYECHHUS BEIICCTB U UX npeBpameHnﬁ

PaCTBOpeHI/IG 0eNKOB B BOJEC, JACHATypauus 0enKoB IIpyu Harp€BaHWM, LBCETHBLIC PCAKIHUU Ha 6GJ'IKI/I,
pE€HICHUEC OJOKCICPUMEHTAJIBHBIX 3aJa4d 110 TeMaM «A30Tcoz[ep>x<amne OpraHUYECKHUE COCOAUHCHUA» U
«Pacno3naBpanue OpPTraHUYCCKUX COCIUHCHMID.

BuicokoMoJieKyIsIpHBIE COeTMHEHHS

OCHOBHBIC TOHSTHSI XUMHHM BBICOKOMOJICKYJISIPHBIX COCAMHCHUN: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENeHb MOJUMEpHU3allid, CpeaHsAs MoNeKymsapHas Macca. OCHOBHBIE METOIBI  CHHTE3a
BBICOKOMOJICKYJIAPDHBIX ~ COCAMHECHUH — TIOJMMEpH3als MW TOJUKOHIeHcanwms. [Ipedcmasnenue o
cmepeope2yiapHOCU U HAOMONEKVIAPHOU CIMPYKmMype HOIUMEPOS, 3a8UCUMOCHb C8OUCME NOIUMEPOS OM UX
MONEKYAAPHOLO U HAOMONEKYAAPHOLO CIPOEHUSL.

[Monmumepubie MaTepuaibl. [lnacTMacehl (TIOJIMATUIICH, TOJUITPOITUIICH, MOJIUBUHUIXIIOPU/, TIOJTUCTUPOII,
MOJIMMETHIIMETAKPUIIAT, TOTUKAPOOHATHI, MOMMATHICHTEpePTaNIaT). Y THIU3AIMS U ITepepaboTKa IIIACTHKA.

OnacToMephl: HATypajdbHBIA KaydyK, CHHTCTHYECKHE Kaydyku (OyTaJMCHOBBIH, XJIOPOIPEHOBBIH,
M3OMPEHOBBIN) U cunukoHsl. Pe3una.

Bonokna: HaTypanmpHBIE (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BHCKO3a, AIleTaTHOE BOJIOKHO),
CHHTEeTHYeCKHe (KaIlpOH U JIaBCaH).

Honumepor  cneyuanvHoeo  Hazwawewus  (meghion, Keguap,  INeKMPONPOBOOAWUe  NOAUMEDH,
buopasnazaemvle nOIUMEPHL).

JKcnepuMeHTalbHbIe METOAbI H3YUeHHUsI BeLeCTB M UX NpeBpaleHuii

O3HakoMiIeHHE ¢ 00pa3laMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAaydyKOB, pellcHHE
IKCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «Pacro3HaBaHMe MJIaCTMACC UBOJIOKOHY.

PacuérHble 3agaun

Haxoxaenne monekynsipHoi (GOpMyJbl OPTaHMYECKOTO COEJAMHEHHS MO MACCOBBIM JIONSIM 3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB, HAXOXICHHE MOJEKYJSIPHOW (HOPMYIBI OPraHMYECKOTO COEJUHEHUS IO Macce
(0OBEéMy) TPOMYKTOB CrOpaHWs, MO KOJHMYECTBY BemlecTBa (Macce, 0O0BEMY) NPOAYKTOB pEaKIWU W/ WK
UCXOJIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpHOW (OPMYNBI OpPraHMYECKOTO BeEIecTBA Ha OCHOBE €ro
XMUMHYECKHX CBOWCTB WM CIIOCOOOB TMOJYYCHHMS, ONpPEIENICHUE JOJIM BBIXOJA NPOJYKTa PEAKUUH OT
TEOPETHYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIe CBSI3U

Peanuzanus MexnpenMeTHbIX — CBsi3ed  Ipu  M3YYEHUM  opraHuudecko  xumuu B 10 kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHSATHH, TaK U MOHATHH, TPHHSIITHIX
B OTJIEJIBHBIX MTPEAMETaX €CTECTBEHHO-HAYIHOTO ITHUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: SBJICHUE, HAy4YHBIN (DaKT, THUIOTE3a, TCOPHs, 3aKOH, aHAJIW3,
CUHTE3, KJIacCU(UKAIS, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIE)b, MOJICJIMPOBAHHE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKyJIa, SHEPreTHUECKUI YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHoOe COCTOSHUE BeEUIeCTBa, (PU3MYECKHE BEIIMYHWHBI, SIUHUIBI W3MEPEHHsS, CKOPOCTH,
SHEPTHsI, Macca.

Buonorwust: knerka, opraHusmM, 3KocuctemMa, onocdepa, MeTabOIN3M, HACIIEICTBEHHOCTD, aBTOTPOQHBIN 1
reTepoTpoHBIA TUI THUTaHWs, OpokeHne, (OTOCHHTE3, ABIXaHWE, OCIKU, YTJICBOIBI, KUPHI, HYKJICHHOBEIC
KHCTIOTHI, (hepMeHThI. |'eorpadus: mone3Hnsie HCKOMaeMble, TOTUTUBO.

TexHOoNMOrUs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIIUE CPEICTBA, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.
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TeopeTnyeckue 0OCHOBbI XHMHUH

Atom. CocTaB aTOMHBIX sJep. XUMHUECKUN 3eMeHT. M30Tomnbl. KopnycKyasapHo- 80IHOBOU Oyanusm,
ogoticmeennas npupooa snekmpona. CTpoeHHe 3JIEKTPOHHBIX O000JI0YeK aTOMOB, KBAHTOBBIE YHCIIA.
DHEepreTU4eCKre YPOBHHU U MOJAYPOBHU. ATOMHBIcopOuTanu. Kiaccupukanus XUMUYECKUX JJIEMEHTOB (s-, p-,
d-, f-amemenTsl). PacipeneneHue 31eKTPOHOB IO aTOMHBIM OPOUTAISAM, NPUHYUN MUHUMYMA dHEPSUL, NPUHUUN
Haynu, npasuro Xynoa. DNCKTPOHHBIE KOH(QUTYpAallMd aTOMOB 3JIEMCHTOB IIEPBOTO—UYETBEPTOrO MEPHOAOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM, 3JICKTPOHHBIC KOHOUTYpAllUd  HOHOB.  [lonsmue 00  3Hepeuu
UOHU3AYUU, DHEpeUU CPOOCMBA K INeKMpOHy. INEKTPOOTPUIIATENEHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoguueckas cuctema xumudeckux 3naeMeHToB .M. Menneneena. CBs3b
MEepUOUYECKOro 3aKkoHa M Ilepuogmyeckod CUCTEMBI XHMHMUYECKHX 3JEMEHTOB C COBPEMEHHOM Teopueit
CTPOEHWSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMBbIX MM ITPOCTHIX
U CIOXHBIX BEIIECTB 10  TIpyomaM W [epuojaM.  3HadyeHue  nepuoanyeckoro  3akoHa J[.U.
Menneneena.

Xumuyeckasi CBA3b. BHUIIBI XMMHUYECKOW CBSI3U: KOBaJEHTHAs, HOHHAs, METAUIMYecKas.  MexaHu3Mbl
o0pa3oBaHHMs  KOBJICHTHOM  CBS3M:  OOMEHHBIHM JOHOPHO-aKIENTOPHBIA. ODHEPrus W JUIMHA CBS3H.
[lonsipHOCTh, HANPaBIEHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOH cBsi3u. KpaTHeie cBs3u. BomoponHas cBsi3b.
MexMOJIEKYJIApHbIE B3aUMOIEHCTBUSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTU aToMOB. [ ubpuouzayusi amomuvlx opoumanei. CBs3b
AIIEKTPOHHON CTPYKTYPHI MOJEKYN C MX T€OMETPUYECKHM CTPOCHHEM (Ha TpUMepe COEAMHEHHUH SIeMEHTOB
BTOPOI'O MEPUOJIA).

[IpencraBnenne 0 KOMITIEKCHBIX coeAnHEeHUsX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTeb,
nmurannel.  Koopounayuounoe uucno. Homewxnamypa rommniexcHuix coeouHeHUl. 3HaueHue
KOMIUIEKCHBIX ~ CcO€AWHEHUN. [loHATHEO KOOpAMHAIMOHHON XUMUH.

BemecTBa MONEKYIISIPHOTO I HEMOJIEKYIIAPHOTO CTPOSHHS. TUIBI KPUCTAJUIMIECKUX PEIIETOK (CTPYKTYP)
U CBOMCTBA BEIIECTB.

[lonsTme o gumcnepcHBIX  cucteMax. VICTHHHBIE  pacTBOpHL.  [Ipedcmasnenue 0 KOMIOUOHBIX
pacmeopax. CriocoObl BEIpaKSHHUS KOHIIEHTPAIIMU PACTBOPOB: MaccoBasl JI0JIs BEIIECTBa B PaCTBOPE, MOJISIPHAS
KOHIIeHTpaIus. HachlleHHbIe 1 HEHACKHIIIIEHHBIEPACTBOPHI, PACTBOPUMOCTH. KpucTamioruaparsl.

Krnaccudukammss u HOMEHKIATypa HEOPTraHWYECKHMX BelIecTB. TpuBHAaibHBIE HAa3BaHHUS OTAEIHHBIX
MIPEJICTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMuUdecknx peaknuii B HEOPTaHMYECKOW M OPraHWYeCKON XUMHH. 3aKOH COXpaHECHHUS
Macchl BEIIECTB; 3aKOH COXPAaHEHHUS W MPEBpalllCHUS DJHEPrUM NMPU XUMUYECKUX peakuuax. TerioBbie
3¢ (deKTh XUMHYECKUX peakiuil. TepMoXuMuiecKie ypaBHEHUSI.

CKOpOCTh XMMHUYECKOW peakiui, €€ 3aBUCUMOCTh OT Pa3JIM4HbIX (PaKTOPOB.

I'omorennsle u reTeporeHHsle peakiuu. Katanus u katanu3aTopsl.

OO6patumMbie 1 HeOOpaTUMBIEC peaKIui. XUMHUIECKOe paBHOBECHE. KOHCMAanma Xumu4eckoeo pagHogecus.
@®akTOpHl, BIAUSIIOIINE Ha TOJIOKEHNE XUMUYECKOTO PABHOBECUS: TEMIIEpaTypa, JaBI€HWE W KOHLEHTpPaluu
BEILECTB, YydacTBYrOIMX B peakuuu. ITpunuun Jle IlaTense.

OnexTponutndeckas aucconuanus. CuibHbIe U ciabble 37MeKTpoiuThl. CTeneHp auccounanuu. Honuoe
npoussedenue 600vi. Cpelna BOIHBIX PAacTBOPOB: KHCIIOTHAs, HEWTpajibHas, IesgouHas. BopopoaHsii
noka3zatens (pH) pactBopa. ['maponus coneii. Peakiin norHOTO 0OMEHa.

OxuncauTeIHHO-BOCCTAHOBUTENBHBIE peakiui. CreneHb okuciaeHus. OKHUCIUTENh W BOCCTAHOBUTEIb.
IIporeccel OKUCIIEHUS U BOCCTaHOBJIEHMs. BaxkHelIne OKUCIUTENN HBOCCTAHOBUTENN. METOA 3IEKTPOHHOTO
bamanca. DJIEKTPOIJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

JKcnepUMeHTAIbHbIE METOAbI H3yYeHHsl BellleCTB U UX NpeBpalleHui
Paznoxxenue mepokcuaa BOIOpPOAa B MPHUCYTCTBHM KaTallM3aToOpa, MOJEIH KPHCTAUTNYECKUX PEIIETOK,
MPOBEJICHUE PEAKIIMii MOHHOTO OOMEHA, ONPENEICHUE CPEIbl PACTBOPOB C IMOMOIIBIO HHIUKATOPOB, U3yUECHUE
BIIMSIHYSI Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAaKIINH U TIOJ0XKEHHE XUMUIECKOTO PABHOBECHSI.
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Heopranuyeckasi Xumus

[Nonoxxenne HemeramnoB B Ilepmomudeckoit cucreMe xumudeckux 3iemeHToB J[.M. MenneneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB. PU3NYeCcKHe CBONCTBA HEMETAILIIOB. AJUIOTPONHS HEMETAIIOB (HA IPUMEpPE
KHCIIOpoJa, cepbl, pochopa u yraepoaa).

Bogopon. [lony4yenue, ¢u3mueckue W  XUMHYECKHME  CBOWCTBA:  PEaKUUH C METAJUIaMU H
HEMEeTaJlJIaM1, BOCCTAaHOBUTEIIbHbIE CBOWCTBA. [ napunel. Tonaugnvie 2nemenmul.

lanorensl. HaxoxneHnwe B mpupone, crmocoObl MOMy4eHUs, (u3nvyeckne M XHUMUYECKHE CBOWCTBA.
l'anorenoBomoponsl. Baxneilmme KHCIOpOACOAEpKALINE COENWHEHUs ranoreHoB. JlabopaTopHble H
IIPOMBIILIJIEHHBIE CTIOCOOBI OMYYEHUS raJIOreHoB. IIpiMeHeHNe TaloreHOB U X COSIMHEHHH.

Kucnopon, ozon. JlabopaTtopHble ¥ HMPOMBINUICHHBIE CIIOCOOBI MOMy4YeHUs1 Kuciopona. dusnueckue u
XMMHYECKHE CBOICTBA M IPUMEHEHUE KUCIOPOAa U 030HA. OKCUABI ¥ IEPOKCUIBI.

Cepa. HaxoxaeHwme B MpUpojAe, CIOCOOBI TONyYeHHWs, (PHU3MUEecCKne HW XHWMHUYECKHe CBOMCTBa.
CepoBogopon, cymbpdumsl. Oxcun cepsi(IV), oxcua cepsi(VI). CepHuctas M cepHas KUCIOTHI U HX COJIH.
OcoOEeHHOCTH CBOMCTB CEpHON KHCIOTHL. [IpriMeHeHne cepbin e€ coeTUHEeHUH.

AzoT. HaxoxxnmeHnue B mpupoje, crocoObl OMydeHHs, (PU3NIECKHe M XUMHUYECKHE CBOHCTBA. AMMHAK,
HUTPpUAbL. OKCUIBI a30Ta. A30THUCTAs U a30THASI KUCJIOTHI U UX con. OCOOSHHOCTH CBONCTB a30THOM KHUCJIOTHI.
[IpumeneHue a3oTa U €ro CoeTMHEHMA. A30THBIE YI00pEHUSI.

®octhop. Haxoxnenwe B mpupone, CrocoOBI  TIONTyYeHUS, (hm3nYecKre 1 XUMIYECKHE
cBoiictBa. Dochumer u hochun. Okcunst pochopa, pochopHas kucimoran e€ comu. Memagocgopras u
nupoghocgpopran  kuciomol,  Gocghopucmasn u pocgoprosamucmas kuciomsi. [Ipumenenue docdopa u ero
coeaunenmii. ®ochopHsie yaoopeHus.

VYrnepon, HaxoxaeHHe B pupozae. AsutorponHbie Moaudukanun. Puzndeckue 1 XUMHYECKHE CBOHCTBA
MIPOCTHIX BEMIECTB, 00pazoBaHHBIX yriepogoM. Okcun yraepoaa(ll), okcun yrnepona(IV), yrompHast Kuciora u
e€ conu. AKTUBUPOBAHHBIN yroJb, adcopoyus. @yinepenvl, epagen, yenepoouvie Hanompyoku. IlpuMeHnenne
MPOCTHIX BELIECTB, 00Pa30BaHHBIX YITIEPOAOM, U €r0 COCANHEHUH.

Kpemuuii.  Haxoxaenue B mpupope, crnocoObl  TONydeHHs,  (PHU3HYECKHEe M XUMHUYECKHE
cBorictBa. Oxcun kpemamsi(IV), kpeMHHEBass KUCIOTa, CUIUKATHL. [IpuMeHeHne KpeMHHSI U €T0 COEIMHEHUH.
Crexi1o, ero nojy4eHue, BUAbl CTEKIIA.

[onoxenne MmetamioB B [lepuoandeckoil cucteMe XMMHUYECKHX d1eMeHTOB. OCOOEHHOCTH CTpPOSHHS
3JIEKTPOHHBIX O00JI0UEK aTOMOB METAJUIOB. Pacnpocmpanenue XUMu4yeckux d1eMeHmo6-Memaiios 8 3eMHOU
kope. Ob6ume ¢puznueckue cBoiicTBa MeTaiioB. [IpuMeHeHre MeTaiuoB B ObITY U TexHUKe. CIUlaBbl METAJJIOB.

DJNEeKTPOXMMHUYECKU  psiiil  HampspkeHuit  MetawioB. OOmue crmocoObl  MONYYEeHUS  METaJlIoB:
THIPOMETAITYPrUsl, NUPOMETAJUIyprus, dnekrpomeramnyprus. lloHsTue o koppo3un meramioB. CriocoObl
3alIUTHl OT KOPPO3HH.

OObmas xapakrepuctuka MetauioB I[A-rpynmsl Ileproandeckoil cHCTEMBI XMMUYECKHUX 3JIEMEHTOB.
Hatpuit u xanmii: momydenue, gu3nyeckne U XUMHUYECKHE CBOICTBA, NPUMEHEHHE MPOCTHIX BELIECTB M HX
COEIMHEHMI.

Obmas xapakrepuctuka MetamioB IIA-rpynmsl Ileproandeckoil cHUCTEMBl XUMHUYECKHX 3JIEMEHTOB.
Maruwuii ¥ KaJbIUii: MoTy4eHne, GU3NIecKre U XHMHYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEUIECTB M MX
coeauHeHnH. JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEeHHSI.

AnroMuHuil: nonyyenue, GuU3nUeckue U XMMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTOTO BELIECTBA U €ro
coeqHEeHNH. AM(OTEepHbIE CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI ATFOMUHHUSL.

OOmast xapakTepucTHka MeTaluioB mo6ouyHblx moarpynn (b-rpynm) Ilepmommdeckoit  cuctemsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckre U XUMHYECKHE CBOMCTBA XpoMa U ero coeguHeHui. Okeuapl U rugpokcuasl  xpoma(ll),
xpoma(Ill) w  xpoma(VI). Xpomarel ®  IUXpOMATHI, UX OKHUCIHUTEIbHBIE CBOiicTBA. [lomydenne u
MIPUMEHEHHUE XpoMa.

®duspyeckre M XUMHUYECKHE CBOICTBA MapraHlia M €ro coeiuHeHuil. Baxueillime coennHeHUs
mapranna(ll), mapranma(IV), mapranna(VI) m mapranna(VII). Ilepmanranar kamus, €ro OKHCIUTEIbHBIC
CBOIICTBA.
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du3uveckre W XUMHYECKHE CBOMCTBA JKee3a M ero coeAnHeHud. OKCHABI, TUAPOKCHUABI W COJIH
xene3a(ll) u xenesa(Ill). IlomyyeHne W HpUMEHEHHE 3Kee3a U €ro CIIABOB.

®dusuueckre M XUMHYECKHE CBOMcTBa mMenu u e€ coenuHeHui. llomydeHuen mpuMeHEHUe MeIu U
€€ COCIMHEHUMN.

Hunak: nonydenne, pusmueckne u XUMUIECKHE CBOHCTBA. AM(OTEpHBIE CBOMCTBAa OKCH/IA U THAPOKCHIIA
LMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [IpriMeHeHne IMHKa U ero coeIMHEHM.

JKCNnepUMEHTAJIbHbIE METOIbI H3YyUYEeHHS BEIIeCTB U UX NPeBPallleHu i

Nzydenune o0pas3loB HEMETAIOB, TOpeHHE cephl, ¢ocdopa, Kene3a, MarHus B KHUCIOPOJE,
U3YYCHUE KOJUICKIIUHM «METaulbl U CIIaBbD», B3aUMOJICHCTBHE IICIOYHBIX M IEITIOYHO3EMEIbHBIX METAJUIOB C
BOJION (BO3MOJKHO MCTOJIB30BAHHME BHIEOMATEPHAIIOB), B3ANMO/ICHCTBHE IIMHKA 1 JKelle3a C pACTBOPAMHE KHCIIOT
U IIeJIoYeH, KAYSCTBCHHBIC PEaKIIMd Ha HEOPraHWYECKHE aHHMOHBI, KATHUOH BOJOPOJa U KAaTHOHBI METAJLIOB,
B3aMMOJICWCTBHE THAPOKCHAOB QIMIOMHUHHSA W LMHKA C pPacTBOpAMH KHCIOT H IIEN0Yed, pelleHne
JKCIICPUMEHTANBHBIX 3amad mo TeMaMm «[amorenwr», «Cepa u e€ coemuHeHUs», «A30T U (ochop U ux
COCIMHEHUS», «MeTaulbl TJIaBHBIX MOJATPYII»,
«MeTamsl TOOOYHBIX TIOTPYIIID).

XuMHA U KH3HDb

Ponp xumum B oOecriedeHHH yCTOMYMBOTO pa3BUTHA 4YelloBedecTBa. [loHSITHE O HaydHBIX METOHax
MO3HAHUSA W METOJOJOTUA HAyYHOTO HCclenoBaHus. HaydHble NPUHIUIBI OpPraHu3aliil XUMHUYECKOTO
Mpou3BoAcTBa. [IpOMBINIUIEHHBIE CITOCOOBI TOMYYEHHS BaXKHEHIINX BEIIeCTB (HA MpUMepe IPOM3BOJCTBA
aMMHuaKa, CEpPHOM KHCJIOTHL, MeTaHona). lIpoMbINUIeHHBIE CITIOCOOBI IONYYEHHS METAUIOB W CILIABOB.
XHUMHYECKOE 3arps3HCHUE OKPYXKAIOIIEH Cpelbl M ero MOoCHeACTBUs. [lpobrema nepepabomku omxooos u
nobouHslx npodykmos. Pomb xumum B 00€CNEUYEHWH SHEPTeTHUECKOW Oe30macHOCTH. [Ipunyunst «3enéHoi
XUMUUY.

Xumusi U 30pOBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. lIpaBmia HCIONB30BAHMS JIEKAPCTBEHHBIX
npenaparoB. Posib XUMUU B pa3BUTUU METULIUHBL.

XyUMHS THUIIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBBIC J00aBKH. Poib  XUMHKMB 0OCCICUCHHH
MUIIEBO# 0€30MMacHOCTH.

Kocmernueckne n mapdromepusie cpencta. beitoBas xumus. [IpaBuia 6€30mMacHOTO HCITOIB30BaHUSL
IpernapaToB ObITOBOM XUMHHU B TIOBCEHEBHOM JKU3HU.

XuMHSI B CTPOUTENHCTBE: BAKHEHININE CTPOUTEIbHBIE MaTepHalbl (IeMEHT, 0€TOH). XUMHUS B CEITbCKOM

xo3stiicTBe. OpraHuyecKre 1 MUHEpaIbHbIE YA00pSHUsI.

CoBpeMEHHbIE KOHCTPYKUMOHHBIE MaTepuajbl, KpPacKHh, CTEKJIO, KepaMUKa.
Mamepuanwvl 0ns snexkmponuxu. Hanomexnonozuu.

PacuérHble 3a1a4u

Pacuérhl: Macchl BeliecTBa Wik 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCce WU 00bEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKI[UH BEIIECTB, MacCchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€ClId OJIHO W3 BEUIECTB MMEET NPUMECH, Macchl (00BEMma, KOJIMUeCTBa BEIIECTBA) MIPOTYKTa
peaklMK, eCau OJHO M3 BEIIECTB JAaHO B BUAE PacTBOpa C OMpeAeNEHHON MaccOBOW J0Jied pacTBOPEHHOTO
BEI[ECTBA, MAaCCOBOM JONM W MOJSPHONW KOHIICHTPAIUKM BEIIECTBAB PACTBOPE, MOJIM BBIXOAA MPOAYKTA
pEeaKIH OT TEOPETHIESCKH BO3MOKHOTO.

MesknpeaMeTHbIE CBSI3H

OOmue ecTecTBEHHO-HAYYHbIE MOHSTHUS: SBICHHE, HAy4YHBIH (akT, THIOTE3a, TEOpHs, 3aKOH, aHAIuU3,
CHHTE3, KJIacCH(pUKaLus, NEPUOJUIYHOCTD, HAOIIOICHHUE, I3MEPEHNE, SKCIIEPUMEHT, MOJIEJIb, MOACTHPOBAHHE.

®dusuka: Marepus, MHKPOMHp, MakKpOMHp, aTOM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOIHI,
PalMOaKTUBHOCTh, MOJIEKYJIa, 3HEPreTHYeCKUH YpPOBEHb, BEILIECTBO, TeNo, 00BEM, arperaTHOEe COCTOSHHUE
BCIICCTBA, I/I}IC&HBHBIﬁ ras, (1)I/ISI/ILICCKI/IC BCJIMYMWHBI, €IUHUIBI U3MEPEHUA, CKOPOCTh, DHEPI'HsA, Macca.

Buonorust: kmerka, opraHusM, 3KocucTema, Ouocdepa, MeTabOIM3M, MaKpO-U MHKPO3JIEMEHTHI,
0eKu, JKUPHI, YIIEBObI, HyKIIEMHOBBIE KUCIOTHI, ()epPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPIUU
B 9KocucTeMax. I 'eorpadus: MUHEpabl, TOPHBIE TIOPOIBI, MOJIE3HBIC HCKOMIAEMBIE, TOIUTBO, PECYPCHI.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOI'PAMMBLI 110 XUMHUU HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI
B CcOOTBETCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXONOM B CTPYKTYpPE JHYHOCTHBIX PpE3yJIbTaTOB

OCBOCHUSI TIpeaMera «XHMHUS» Ha YpPOBHE CpPEAHEro OoOmero oOpa30BaHUs BBINCICHBI  CIICAYIOIIHIC
COCTaBISIONIME: OCO3HAHWE OOYJAIOIIMMHUCS POCCHICKOW TPaKIAHCKOW WIASHTHYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSATEIILHOCTH M CaMOOIPE/ICIICHUIO; HAIMYME MOTHUBAIUU K OOYYCHHUIO; TOTOBHOCTH H
CIOCOOHOCTHh 00YYAIONINXCSI PYKOBOJICTBOBATHCS MPHUHATHIMA B OOIIECTBE TPABIJIAMH M HOPMaMH TIOBEACHUS,
HAJIMYUE TMPABOCO3HAHMS, 3KOJOTHYCCKON KYJIBTYphI, CIOCOOHOCTh CTaBUTh IEJIM M CTPOUTH >KH3HCHHBIC
ILIAHBI.

JIudHOCTHBIE pe3yNbTaThl OCBOCHHSA TpeaMeTa «XHWMHS» OTPakKaloT C(HOpPMHUPOBAHHOCTH OIBITA
MO3HABATEILHOW M MPAKTHUYECKON JEATEILHOCTH OOYYaIOIIUXCS B IMPOIECCE Pealiu3aliui 00pa3oBaTeIbHON
JESATEIILHOCTH.

JIudHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XHWMHS» OTpPakaloT C(HOpPMHUPOBAaHHOCTH OMBITA
MO3HABATEILHOW M MPAKTHYECKOW JCSITEILHOCTH OOYYaIOUIUMXCS B IMPOLECCE Peaiu3alui 00pa3oBaTeIbHOMN
JEITEIILHOCTH, B TOM YMCJIE BYACTH:

1) rpaaaHcKoOro BOCIIUTAHMSA:

OCO3HaHUSl OOYYarOIMMUCS CBOMX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH, YBAXKECHHS K 3aKOHY U
MIPaBOMOPALKY;

MPEJICTABICHUS O COLUMAIIBHBIX HOPMAaX W MpaBUJIaX MEXKIMYHOCTHBIX OTHOLUIEHUUB KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IESATETbHOCTH TPHU CO3JaHWH YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MTO3HABATEIBHBIX 33144, BBIMOTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MTPUHUMATh MOTHBBI, HAMEPEHWSI, JIOTHKY U apryMEHTBI APYTUX TP aHAIN3e
Pa3IMYHBIX BUIOB YUeOHOM NesSTeIbHOCTH;

2) NmaTpMOTHYECKOro BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOIIECHHS K HICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTE€UYECTBEHHON XUMHUU;

YBa)KEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUESCKOIO MPUIIOKEHUS XUMHUU, OCO3HAHUS
TOTO, YTO JAaHHBIC HAYKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOJIOACHUN, KPOMOTIIMBBIX 3KCIEPUMEHTAIbHBIX
ITOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U NMPAKTUKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B IIOJIYYCHHH M IIOCICAYIOIIEM aHajiu3e WHGOpMAIMH O
MEPEAOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'0 CO3HAHUA, STUYECKOI'O ITIOBEAECHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYyallid, CBS3aHHbIE C XWMUYECKUMH SBJICHUSMH, U TPUHHUMATh
OCO3HAHHEBIE PELICHUS, OPUEHTUPYACH HA MOPaJlbHO-HPABCTBEHHBIE HOPMBIN [[EHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE MOBEIECHHWE M IOCTYNKH CBOMX TOBAPUUIEH C MO3HULIMIA HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YUETOM OCO3HAHMUSI MOCIEICTBUM TOCTYIIKOB;

4) ¢dopMupoBaHus KYJbTYPbI 310POBbS:

MMOHMMAaHUsS I[IEHHOCTEW 370pOBOTO M 0e30macHOro oOpasa >KM3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY M IICUXMYECKOMY 37I0POBbIO;

coONrO/IeHUsT TpaBWJI 0E30MacHOTO OOpallleHusi C BEIIECTBAMH B OBITY, TOBCEAHEBHON KHU3HU, B
TPYIIOBOH NESITENbHOCTH;

MMOHUMAHUS I[IEHHOCTH TPaBWJI WHANBUAYATHLHOTO M KOJUISKTMBHOTO OE€30IMacHOTO ITOBEJACHHUS B
CUTYyalUsIX, YTPOKAIOIINX 30POBbIO U KU3HU JIOJICH;

OCO3HAHUS TIOCTCACTBUI W HENPHUATHS BPEAHBIX NPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJISA, HAPKOTHKOB,
KypeHus);

S) TpyAOBOro BOCIIMTAHUA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIbCKON  NIEATEILHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUECKOU U APYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YYacTHE B PEIICHWH TPAKTHUYSCKUX 3aaad COIHaIbHOW HANpaBiIeHHOCTH (B
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pamMKax CBOETO Kilacca, MIKOJIBI);

MHTEpeca K MPaKTHIECKOMY U3YUYCHHUIO MPOQECCHiA pa3INdHOTO POoJjia, B TOM YUCIEHA OCHOBE MPUMEHCHUS
MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYyHy, JIIOASIM TPyAa U PE3yJbTaTaM TPYIOBOH AESITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY MHAMBUIYaJIbHOW TPACKTOPHU 00pa30BaHUs,

Oynymieit mpodeccnn W peanu3anud COOCTBEHHBIX XHU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUH, UHTEPECOB U OTPeOHOCTEH 00IIIeCTBa;
6) J3KOJOrHYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOro OTHOMICHHS K TMPHUPOJE KaK MCTOYHWKY CYIIECTBOBAHUS JKM3HMA Ha
3emue;

MMOHUMaHUS TII00ATHHOTO XapaKkTepa SKOIOTUIECKUX MPOOIIeM, BIUSHUS IKOHOMHYECKHAX MPOIECCOB HA
COCTOSIHUE MPUPOJTHON U COLUAIBHON CPENbI;

OCO3HaHUsI HEOOXOAUMOCTH UCTIOIB30BaHUSI TOCTHKCHUN XUMHH TSI PEIICHUSBOIIPOCOB PAIIMOHAILHOTO
MPUPOAOTIONB30BAHUS;

AKTMBHOTO HENpUATUS JEHUCTBUN, NIPUHOCAIIMX BpPEI OKPYXKAIOWIEH IPUPOJHOW cpene, yMEHus
MPOTHO3UPOBATh  HEONATOMPHUATHBIE OKOJIOTUYECKHE IIOCIEACTBHA MPENNPHHUMAEMBIX JIEHCTBHH W
MpPEeAOTBPAIIATh UX;

HAJIMYMS Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOM KYJbTYPbI, OMNbITA JEATEIbHOCTH
SKOJIOTMYECKON HAIpaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U
COILMATILHON MPAKTHUKE, CIOCOOHOCTH M YMEHMSI aKTHBHO MPOTUBOCTOSAThH HJICOJIOTHU XeMO(OoOHH;

7) LEHHOCTHU HAYYHOI'0 IO3HAHUSL:

MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pAa3BUTHS HayKd W OOIIECTBEHHON
MPaKTUKH;

MMOHMMAaHUS CIEeMU(UKA XUMHAHM KaK HayKd, OCO3HaHUS e€ ponu B (HOPMHUPOBAHUH PAIMOHAIBEHOTO
HAyYHOT'O MBINUICHUS, CO3/JaHUU  IEJOCTHOTO  IPEJCTABJICHUS 00 OKPYXKArOIIeM MHPE KaK O €IUHCTBE
MPUPOJIGI M YEIOBEKa, B TO3HAHWW MPHPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWH NpoOJieM COXpaHEHUS
MPUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUU JJISI COBPEMEHHOW ITUBUIIM3AIIMU: B €€ TYMaHUCTUIECKOU
HATPaBIEHHOCTH W BaYXHOW POJIM B CO3JIAHUHM HOBOW 0a3bl MaTepUAIBHOUN KYJIBTYpHI, B PEIICHUH TII00aThHBIX
Mpo0JIeM YCTOMYMBOrO Pa3BUTHUS YEJIOBEUSCTBA — CHIPHEBOW, SHEPreTHYECKOW, MHUIICBOW U 3KOJIOTHYCCKOM
0€30MMacCHOCTH, B Pa3BUTHH MEIMIIUHBI, 00CCIICYCHUH YCIOBUN YCICIIHOTO TPYAa M SKOJIOTHIECKUKOM(DOPTHOM
JKU3HU Ka)JI0TO WiIeHa O0IIecTBa;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTHU: MOHMMAaHHA CYIIHOCTHM METOJIOB IIO3HAHUSA, WCIOJIb3YyEeMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IIONlydaeMble 3HAHUS JUIA aHamu3a W OOBICHEHUS
SBJICHUM OKPYXKAIOIIET0 MHPA M TPOUCXOIANIMX B HEM HW3MCHCHHMN, YMEHHUS JelaTh OOOCHOBAaHHBIC
3aKJIFOUEHUS Ha OCHOBE HayYHBIX (DaKTOB U UMEIOIIMXCS TaHHBIX C ICJIBIO MOJYyUSHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIIONB30BaTh XUMHUYECKUE 3HAHUS ISl pPEIlleHus MpoOiIeM B peallbHBIX
KU3HEHHBIX CUTYaIIMSIX;

HHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY O0pa30BaHUI0 M CaMOOOpPa30BaHUIO, K AKTUBHOMY
TTOJIYYCHHIO HOBBIX 3HAHUU TT0 XUMUHU B COOTBETCTBHH C KU3HCHHBIMHU TTOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B PA3IMYHBIX chepax MpoeCCHOHAIBHON e TeILHOCTH.
METAINIPEJIMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHUS IMPOTPAMMBEI IO XHMHHA Ha YpPOBHE CpEIHEro oOIero
00pa30BaHMsI BKJIFOYAIOT:

3HaYUMBbIE JIJIS HOPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIMXCI MEKAMCIUIUITMHAPHBIE (MEKIIPEIMETHBIC)
oOIIeHayYHbIe TIOHSATHUS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUPA U CIIEIU(PUKY METOJOB MTO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwus, BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC, CHCTEMa, HAYIHBIN
(dakT, OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUe, HAOJIOJCHUE, W3MEPEHUE,
JKCIICPUMEHT U JIPYTHE);
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YHUBEpCalIbHbIE  y4eOHBIE JeHCTBUS  (TIO3HABAaTelIbHBIE, KOMMYHHKATHBHBIE, PETYJISTHBHBIE),
obOecnieunBaromue  (GopMuUpoBaHUE  (YHKIIMOHAIBHOM  TPaMOTHOCTH U COIHAIBHOM  KOMITCTEHITUH
00y4alonuXcs;

CIIOCOOHOCTh O0YYaIONMXCS HCIOIh30BATh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE, MHPOBO33PEHUYECKIE
3HAHWS M YHUBEpCAIbHBIC yueOHbIe NEMCTBUS B MO3HABATEIBHONN COIMAIBLHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBIIAJICHHE YHHBEPCAIBHBIMH YYeOHBIMU TTO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJIbHbIE yueOHbIe JelcTBUS
Ba3oBble 1ornyeckue aeiicTeus:

CaMOCTOSITEIbHO (POPMYIHPOBATH M AKTYaIU3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETATh IIeNH AESATEIbHOCTH, 3a/aBas IapaMeTphl W KPUTEPUH HX JOCTIDKEHHUS, COOTHOCHTHh
Pe3yNbTATHl ACSITEIILHOCTH C MOCTABICHHBIMU LIETISIMU;

WCIIONB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOT'O MBIIUICHUS: BBIICIATh XapaKTepHBIC
MPU3HAKK TIOHSATHH W YCTaHABIWBaTh WX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIWE MOHATHS IS
00BSACHEHHS OTNICIBHBIX (DAKTOB U SIBJICHHIA;

BEIOMpATh OCHOBAHUS M KPUTEPUU IS KiIacCH()UKAIIMN BEIIECTB M XUMHUIECKUX PEaKInii;

YCTaHABIUBATh MPUIHMHHO-CIIEICTBEHHBIC CBS3M MEXIY M3y4aeMbIMU SIBICHHUSIMH; CTPOUTH JIOTHIECKHE

paccyxnenus (MHIyKTUBHEIE, JEAYKTUBHBIC, 110 aHAIOTHH),

BBISBJIATE 3aKOHOMEPHOCTH WM TIPOTHBOPEUYHUS B PAaCCMATPUBAEMBIX SIBICHHSX, (DOPMYITHUPOBATH BEIBOIBI H
3aKJIIOUEHUS;

MIPUMEHATHh B TIPOIECCe TO3HAHUS WCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oOBEIBATE MOJIENEHBIE TPEACTABIECHUS — XUMHYECKAH 3HAK (CHMBOJI) OJIEMEHTa, XUMHYECKas
dbopMysia, ypaBHCHHE XHUMHUYCCKON peaklud — IPHU PEHICHUU yUeOHBIX MO3HABATEILHBIX U MPAKTHYCCKUX
3aJ1a4, MPUMEHITh HA3BaHHBIEMOAEIFHBIC MTPEICTABICHUS IS BBISBICHHUS XapaKTePHBIX MPHU3HAKOB N3y9aeMbIX
BEII[ECTB U XUMHUYECKUX PEAKITUH.

Ba3oBble ucciieqoBare/bCKie 1eCTBUA:

BIIa/IETh OCHOBAMH METOJI0B HAYYHOTO IIO3HAHUS BEIIECTB U XUMUUYECKUX PEeaKIi; POPMyYITHPOBATE IIEITH

Y 3aJ]a4d WCCIIEIOBAHUA, UCIIOIb30BaTh MOCTaBJICHHBIE
U CaMOCTOSITENIFHO C(OPMYJIMPOBaHHBIE BOIPOCHI B KadecTBE HMHCTPYMEHTAa TIIO3HAHWUS W OCHOBBI JUIA
(hOpMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BHICKAa3bIBAEMBIX CYXICHUM;

BJIa/IETh HaBBHIKAMU CaMOCTOSITENIFHOTO IUIAHUPOBAHMS M TPOBEIACHHS YYEHHMUECKHUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJIOM IPOIecca, CAMOCTOSATEIEHO MTPOTHO3UPOBATh €T0 Pe3yibTar,
(bopmynupoBaTh 0000IIEHNS U BHIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJILTATOB UCCIIEAOBAHHS, COCTABIISTh
000CHOBaHHBIN OTYET O MPOJENaHHON padoTe;

npuoOperaTh OMNBIT YYEHHUYECKOW HCCIENIOBATENbCKOM M TMPOEKTHOH JEATENBHOCTH, NPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pElIeHUs TNPaKTHUYECKUX 3ajad,
MIPUMEHEHUIO Pa3INYHBIX METOOB TO3HAHHUS.

Pa6ora ¢ undopmanueii:

OPUEHTHPOBATHCA B  PA3IMYHBIX HMCTOYHHMKAX WHGpopManuu (HAYYHO-TIOMYJIApHAs JIUTEpaTypa
XUMHYECKOTO COJICPIKaHUs, CIIPaBOYHBIE MOCoOus, pecypchl MHTepHeTa), aHANIM3HPOBATH WHGPOPMAIIHIO
Pa3INYHBIX BUJIOB U (POPM MpEICTABICHHS, KPUTHUECKH OIIEHUBATH €€ JOCTOBEPHOCTh H HEMPOTUBOPEUHUBOCTD;

(hopMyIMpoBaTH 3alpOCHl W TPUMEHSTh Pa3IMYHBIE METOIBl NPU TOUCKE W OTOOpe WH(pOpMAIIHH,
HEOOXOMMOH IS BRITIOJTHEHNS y4eOHBIX 33/1a4 OMPEaeIEHHOTO THIIA;

MPUOOpETaTh OMBIT HCIIOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUI W Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHMANBHYIO (OpMy TIpejcTaBiieHUs WHPOpManuu (cxembl, rpaduky,
JMarpamMmMmebl, TaOJIHIbI, PUCYHKH U IPYTHE);

WCTOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CPEJICTBA IpH paboTe ¢ XWUMHYeCKOW WHpopMarmen:
NPUMEHSTh MEXIIpeIMeTHbIe (Pu3nueckre U MaTeMaTHYeCcKre) 3HAKW U CUMBOJIBI, (OPMYJIbI, a00OpeBHATYPHI,
HOMEHKIIATYPY;
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UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPENICTBA HATJISIAHOCTH.
KoMMyHMKaTHBHBIE YHHBepcalbHble y4eOHbIe JeiCTBHUSA:
3aJaBaTh BONPOCHI II0 CYIIECTBY OOCY)KZaeMOoW TeMbl B XOA€ AHAJIOra W/WIM AUCKYCCHH,
BBICKa3bIBaTh UEH, (POPMYIMPOBATH CBOM IIPEIOKEHNS OTHOCUTEIHHO BHIIIOJIHEHUS IPEAJIOKEHHON 3a1a4H;
BBICTYNaTh C MPE3EHTALMEH Pe3yabTaTOB MO3HABATEIBHOM JAESITEIbHOCTH, OJYYEHHBIX CAaMOCTOATENHHO
WIN COBMECTHO CO CBEPCTHMKAMH IIPH BBIMOJIHEHUH XMMUYECKOrO 3KCIIEPUMEHTA, NPaKTHUECKONH paboThI IO
MCCIICIOBAHUIO CBOMCTB U3yYaeMBIX BEIECTB, peaM3allid Y4eOHOro MpoeKTa, W (OPMYIHUPOBATH BBHIBOJBI
Mo pe3yjbTaTaM MPOBEAEHHBIX MCCIENOBAHUI MyTEM COTJIACOBAaHUS MO3MLUI B X0Ae OOCYXIEHHS U oOMeHa
MHEHUSIMHU.
PeryasiTuBHBIC yHHBepcajbHbIe y4eOHbIe /eiicTBUS
CaMOCTOSITEIbHO IUIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IIO3HABATEIbHYIO ACATEIBHOCTb, ONpPEAEIsis e
e W 3aJa4d, KOHTPOJIMPOBaTh W IO Mepe HEO0OXOIWMOCTH KOPPEKTHPOBAaTh MpelJiaraeMblil aaropuTM
JEHCTBUI TIpH BBIMOJHEHUM YYeOHBIX W MCCIEJOBAaTENbCKUX 3a]ad, BBIOMpaTh HaunOonee SPQPEeKTHBHBIN
CHOCO0 UX pelIeHUs C YIETOM IOJIyYSHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKUX PEaKLUIX;
OCYLIECTBIATh  CAMOKOHTPOJb  JESITENBHOCTH HAa OCHOBE CaMOaHalIM3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC
IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHUsS OTPakaroT:
. c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAUYCHUHM OPraHUYecKOil XUMHHU B CHUCTEME
C€CTCCTBCHHBIX HAYK H eé pojin B obecrieyeHNH yCTOﬁ‘-IHBOFO Ppa3BUTUA 4YCJIOBEYCCTBA B PCHICHUUN HpO6J'IeM
9KOJIOTHYECKOM, SHEPreTHUECKOW M MHIIEeBOH O€30MacHOCTH, B PA3BUTHM MEAWLHUHBI, CO3JAHHMHM HOBBIX
MaTepHajoB, HOBBIX HCTOYHHKOB 3HEPIHH, B OOECIEUEHUH PALOHAIBLHOIO MIPUPOAONOIb30BAHMS, B
(hopMHpOBaHUM MHUPOBO33pEHMsI M OOMIeH KyJIbTYphl YeNOBEKa, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOLIECHHUS K CBOEMY 3[I0POBBIO U IPUPOJHOI cpene;
- BJIaJCHUC CHUCTEMON XMMHYECKHUX 3H3HHI7[, KOTOpas BKJIOYAC€T: OCHOBOIIOJAraromue IMNOHATHA —
XUMUYECKHUN 3JIEMEHT, aToM, SIIPO M 3JEKTPOHHast 000JI0YKa aroma, §-, p-, d-aTOMHbIE OPOMTa, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aToMa, THOpHOM3alMs aTOMHBIX OpOHMTaneld, HOH, MOJIEKyJa, BaJCHTHOCTb,
QJICKTPOOTPULATCIIBHOCTL, CTCIICHL OKHUCJICHUA, XUMHNYECKas CBA3b, MOJIb, MOJIsIpHasA Macca, MOJ'I;IpHBIfI O6’I)éM,
YIIIEPOAHBIA CKeleT, QyHKIMOHAIbHAS TPYIIA, PaAnKal, CTPYKTypHbIE (hopMyIbl (pa3sBEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), H30MEpHUs CTPYKTypHass M TPOCTPAHCTBEHHas (T€OMeTpUYecKas, onmuyeckas), WN30MEpHI,
TOMOJIOTUYECKUH PAN, TOMOJIOTH, YIJI€BOJOPO/BI, KUCIOPOA- U a30TCOAEpIKAlllie OpraHu4ecKhe COETUHEHHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCIUHEHUS; TEOPUH, 3aKOHBI (IEPUOANYECKUN
3akoH [I.M1. MenaeneeBa, TeopHsi CTpOeHHS OpraHudeckux BemiecTB A.M. ByTiepoBa, 3aK0H COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHCHUS M TPEBPALICHUS 3HEPrUM IPH XUMHUYECKUX PpEaKkUHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XUMHUH, MHUPOBO33PCHYCCKHUC 3HAHUA, JICKAIIMEC B OCHOBEC INOHUMAHUA NPUYUHHOCTHU U
CHUCTEMHOCTH XUMHNYCCKUX HBHCHHﬁ; MMpEACTaBJICHUA O MEXaHU3Max XHMHHeCKHXpeaKHHﬁ, TCPMOJMHAMHNYCCKUX
M KHHETHYECKHMX 3aKOHOMEPHOCTAX HX IPOTEKaHHUS, O B3aUMHOM BIMSHUM aTOMOB M TPYyNIl aTOMOB B
MoJieKynax (MHIYKTUBHBIA W Me3oMepHbI dddektsl, opumentantsl I w Il poma);  dakromormueckue
CBEJICHUS O CBOIMCTBAaX, COCTaBe, NOJIYYEHUH U 0E€30IIaCHOM HCIIOJIb30BAaHUN BKHEHIIINX OPraHMYECKHUX BEILECTB
B OBITY U MIPAKTUYECKOH JIESATEIBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIHIIAX XUMHYECKOTO TPOU3BOJCTBA (Ha
MpuUMepe MMPOU3BOACTBA METAHOA, IepepaboTku HePTH);
= c(OPMHUPOBAHHOCTh YMEHHUH: BBIABIATH XapaKTEPHbIE IPHU3HAKA IOHSATHH, YCTaHABIMBATbH ux
B3aNMOCBA3b, HCIIOJIB30BaTh COOTBCTCTBYIOIIINE IOHATHUA IIPU ONMCAaHUM COCTaBa, CTPOCHUA U CBOICTB
OpPraHMYECKUX COEINHEHNN;
= c(OPMHUPOBAHHOCTh YMEHHMU. HCHOJIB30BAaTh  XUMHUYECKYIO CUMBOJIUKY  JJis COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYN OPraHUYECKUX BEIECTB;
COCTaBIATh YPABHEHUSI XUMUYECKUX PEAKIHN M PacKpbIBaTh MX CYIIHOCTh: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii MoCPEeCTBOM COCTABIICHHUS JIEKTPOHHOTO OallaHca 3THUX peakIyid, peakiuii HOHHOTO oOMeHa MyTEéM
COCTAaBJICHUA UX ITOJHBIX U COKpaIlIéHHBIX HNOHHBIX ypaBHeHI/Iﬁ;
W3rOTaBINBAaTh MOJAENN MOJIEKYJ OpPraHMYeCKHX BEUIECTB [UIsI WJUIIOCTPALIMM HX XHMHUYECKOTO U
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MIPOCTPAHCTBEHHOTO CTPOCHUS;
= c(OpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATH NPUHAJICKHOCTh U3YYCHHBIX OPraHMYECKHX BEIIECTB MO
WX COCTaBy W CTPOSHUIO K OMNpPEAeNiEHHOMY KiacCy/TpyIiie COeNWHEHWH, daeams WM Ha3BaHUS TIO
cuctemarndeckor Homenkiatype (IUPAC) wu npusooums TpuBHANbHBIE Ha3BaHUS IS OTHEIHHBIX
NpeACTaBUTENIC OpPraHMYeCKUX BEIIECTB (ITWJICH, aleTHIeH, TOJYOJ, TIHLEPUH, STHIICHIJIMKONb, (eHod,
(hopManbaerun, ameranbIern], aleTOH, MypaBbHHAs KHCIIOTAa, YKCYCHas KHCIIOTa, CTEapPHHOBAs, OJIEWHOBAS,
NaJbMUTHHOBAs KUCIIOTHI, TJMILWH, alaHWH, MalbTo3a, (PpYyKTO3a, AaHWIWH, AWBHHHI, H3OMPEH, XJIOPOIpEH,
CTHPOJ U IpYTHE);

. c(hOpMHUPOBAaHHOCTh yMEHHWS OMNPEAESATh BHJ XHMHYECKOW CBS3M B OPraHWYECKHUX COETMHEHUSX
(xoBaJIeHTHAs U HOHHAS CBsI3b, G- M M-CBSA3b, BOJOPOAHAS CBSI3b);

. c(hOopMHUPOBAaHHOCTh YMEHHS TPUMEHSTH MOJIOXEHHUS TEOPUH CTPOCHHS OpPraHMYecKHX BemecTB A.M.
BytnepoBa st 00bscHEHNS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS;

n c(OpMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOEHHE, (PU3MUECKHEe U XUMHUYECKHE CBOHCTBA
TUMUYHBIX TIPEACTAaBUTENEH Pa3NUYHBIX KIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, IHUKIOATKAaHOB, AKEHOB,
AJIKaJCHOB, aJIKWHOB, apPOMAaTUYECKUX YTJICBOJOPOAOB, CIIMPTOB, allbACTHIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT,
MPOCTBIX U CIIOKHBIX 3(HPOB, KUPOB, HUTPOCOSAMHEHUH U aMHUHOB, AMHHOKHUCIIOT, OEIIKOB, YTIIEBOJOB (MOHO-,
IIU- U TIOJINCAaXapUAOB), MILTFOCTPUPOBATh T€HETUIECKYIO CBA3h MEXIYy HUMH yPaBHEHHUSIMH COOTBETCTBYIOIINX
XUMHAYECKHUX PEAKIUHC NCTIOIB30BAaHUEM CTPYKTYPHBIX (POPMYIL;

. c(hOpMHUPOBAaHHOCTH, YMEHHs TOATBEPXKAATh HA KOHKPETHBIX IMPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTraHMYECKMX COCAMHEHHWH OT KPAaTHOCTH M THIIA KOBAJICHTHOW CBA3HM (G- M T-
CBSI3M), B3AWMHOTO BIUSHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

. c(hOpMHUPOBaHHOCTH YMEHHS XapaKTePU30BATh HCTOYHUKH YTIIEBOJOPOTHOTO CHIPBS (HEPTH, MPUPOIHBIHA
ras, yroiib), CliocoObI €ro nepepadoTKU U MPaKTUIEeCKOe MPUMEHEHUE MTPOAYKTOB epepabOTKHU;

. c(hOpMHPOBAaHHOCTh BIIAJICHUA CHCTEMOW 3HAHWA O €CTECTBEHHO-HAYYHBIX METONaX MO3HAHUSI —
HaOJIIOIEHNH, U3MEPEHHIH, MOJCITUPOBAHNH, SKCIIEPUMEHTE (PeabHOM M MBICICHHOM) U YMEHHS IPUMEHSTh 3TH

3HAHUS;
= c(hOpMHUPOBaHHOCTH YMEHUS IPUMEHSATh OCHOBHBIE OIIEPAINY MBICIIUTEIEHOMN AEITEIbHOCTH — aHAIIU3 |
CHHTE3, CpaBHEeHHE, 0000IIeHHe, CUCTEeMATH3aIlviO, BBISBICHHE NPHUUYNHHO-CICACTBEHHBIX CBS3€H — JUIS

U3yUYCHHUS] CBOWCTB BEIIECTB M XMMHUYECKUX PEaKIIUii;

- C(bOpMI/IpOBaHHOCTL YMeHHﬁ.' BBISABIIATH B3aNMOCBA3b XUMHUYCCKUX 3HAHUHU C IMOHITUIMU U
MMPEACTABJICHUAMU APYIUX €CTCCTBCHHO-HAYYHBIX MPEAMCTOB JIA 60)166 OCO3HAaHHOI'0O MOHMMAaHUA CYUIHOCTHU
MaTepUaIbHOTO SIUHCTBA MUPA, UCTIONB30BaTh CUCTEMHBIC 3HAHHUS MO OPraHUYECKON XUMHUU 111 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;

= c(hOpPMHUPOBAHHOCTh YMEHHUIl: MPOBOJUTH PACUYETHI MO XUMHYECKUM (HOpMyllaM | YpaBHEHHSIM
XUMHUECKUX PEaKIUi ¢ MCHOJIb30BaHHEM (PU3MUECKUX BEJIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PAcu€Thl MO HAXOXKICHUIO XUMHUECKOH (HOPMYJIbI
BEIIECTBA IO HW3BECTHBIM MACCOBBIM JIONIAM XUMHYECKHX OJEMEHTOB, MPOAYKTaM CrOpaHus, TUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

] c(hOpMUPOBAaHHOCTh YMEHWH:  MPOTHO3UPOBATh,  AHAIM3UPOBATh U OIICHUBATH C IO3UIIHIA
JKOJIOTHYECKOM 0€30ITaCHOCTH TOCIIEICTBUS OBITOBON M TIPOU3BOJICTBEHHOW JIESATEIBHOCTH YEIOBEKAa, CBSI3aHHON
¢ mepepabOTKOM BeIeCTB, MCIIOIb30BAThH TOYUYEHHBIC 3HAHUS JUISl IPHHATHS TPAMOTHBIX PENICHUH MpoOiieM B
CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

. c(hopMUPOBAHHOCTh YMEHHI. CAMOCTOSITENBHO IIAHUPOBATH W MPOBOJUTH XUMHUYECKUHA SKCTIEPUMEHT
(mony4yeHHe W U3yYEHUE CBOWCTB OPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTICBOJOPOIOB Pa3IMIHBIX
KIIACCOB M  KHUCIIOPOJCOJEPKAIIMX OpPraHMYECKUX BEIIECTB, PEIICHHE OSKCIIePUMEHTAJIbHBIX 33Ja4d 110
pacrio3HaBaHUIO OPTAaHUYECKUX  BEUIECTB) C COONIIOJICHUEM IPaBWI 0e30IacHOro 0OpanieHus C BelecTBaMHt U
nabopaTtopHeiM 000pynOBaHHEM, (HOPMYIUPOBATH IIEJb HCCIEHAOBAHUS, MPEACTABIATh B Pa3IMYHON (dopme
PE3YIbTATHI OKCICPUMEHTA, aHATIU3UPOBATH U OI€CHUBATH UX JOCTOBEPHOCTD,

. c(hopMUPOBAaHHOCTH YMEHHUI: COONIIONATh TpaBHUjia JKOJIOTHYECKH IIeJIECOO00pa3HOT0 TIOBEICHUS B
OBITY M TPYIOBOW JEATEIEHOCTA B IIEJISAX COXPAHCHHS CBOETO 3/I0POBBS, OKPYXKAIOIMIEH MPHUPOTHON Cpellbl H
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JOCTIDKEHUS €€ YCTOMUMBOIO pa3BUTHS; OCO3HABATh OMACHOCTh TOKCHUYECKOI'O JICHCTBUS HA JKUBBIE OPraHU3MbI
ompeeIEHHBIX OPraHMYEeCKHUX BELIECTB, MOHUMAas cMblch nokaszareist [11K; ananuzupoBath  11e7€coo0pa3HOCTD
OPUMEHEHUSI  OPraHWYECKHUX  BEIIECTBB IPOMBIIIJICHHOCTH U B OBITY C TOUKM 3PEHHsI COOTHOLLICHUS PUCK-
10J1b34;

= c(OpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH IIEJICHANPABICHHBIA MOMUCK XMMHUYECKOW WH(POpPMAalUH B
Pa3In4HBIX UCTOUYHHUKAX (HaydHas M ydeOHO-Hay4dHas JIMTepaTypa, CpeAcTBa MaccoBoi uHdopmarmu, HTepHET
U IpyrHe), KpUTHUECKU aHAIU3UPO6Ambs XUMUUECKYI0 HH(MOPMAIUIO, nepepabamuvléams €€ U UCNONb308ANbB
COOTBETCTBHH C ITOCTaBJICHHOH y4eOHOH 3a1aueii.

11 KUIACC
[IpenMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O0mas 1 HeOpraHMYecKasi XUMHS OTPAXKAOT:
. c(hOpMHUPOBAaHHOCTh TPEACTABIEHUI: O MaTepHalbHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTSIX U

MO3HABAa€MOCTH SIBICHUN MPUPOJBI, O MECTE M 3HAYEHWU XHMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu
B 00ecreyeHHH YCTOWYMBOTO pa3BUTHS, B pEIICHHUH MPOOJEeM OSKOJIOTHYECKOW, JHEPreTHYecKO W
OUIEeBOH O€30MacHOCTH, B Pa3BUTHM MEIMLUHBI, CO3JAaHWU HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB
9HEPIuu, B 00ECIIEYCHNH PAllMOHAIILHOTO MPUPOAOIONIB30BaHUs, B (POPMUPOBAHUH MHPOBO33PEHUSI M 0OLIeH
KyJIBTYPbI YE€JIOBEKa, & TAKXKE 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 3I0POBBIO U IPUPOAHON
cpene;
n BJIaJIeHUEe CUCTEeMONl XHMMHYECKMX 3HAHHUM, KOTOpas BKJIIOYAeT: OCHOBOINOJAraloIine MOHATHUS —
XUMUYECKHUH 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI, JIEKTPOHHAst 000JI0UKa aToMa, s-, p-, d-aTOMHBIE OpOUTaH,
OCHOBHOE M BO30YXJEHHOE COCTOSHHUSI aroma, THOpHAM3amus aTOMHBIX OpOWTajel, HOH, MOJIEKYa,
BAJICHTHOCTb, 3JICKTPOOTPHLATEIILHOCTb, CTENEHb OKHCJICHUS, XUMHUYECKas CBsA3b (KOBAJCHTHAs, WOHHAs,
METaJUIM4eCcKasi, BOJOPOAHAS), KPUCTAJUIMYECKAash pPelIéTKa, XUMHYECKas peaklus, pacTBOpP, SJIEKTPOJMTHL,
HEAJIEKTPOJIUTHI, JJNEKTPOIUTHUYECKAs AMCCOLMALUSA, CTENeHb JAMCCOIMAllUM, BOJOPOIHBIA IOKa3aTels,
OKHCIIUTENb, BOCCTAHOBHUTENb, TEIJIOBOM 3((EKT XUMHYECKOH pEeakIUH, CKOPOCTh XUMHYECKOH peakiuy,
XUMHUYECKOE paBHOBECHE; TEOPUHU U 3aKOHBI (TEOpHs IMEKTPOIUTUYECKON AUCCOIMALNY, TIEPUOTNIECKUM 3aKOH
.M. MenneneeBa, 3aKOH COXpPaHEHHUs] MaccChl BELIECTB, 3aKOH COXPAHEHHWs] M IPEBPAILEHHUsS 3HEPrHH IpU
XUMUAYECKHUX PEaKLUsIX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH ACHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XUMHUH, MHPOBO33PEHYECKHE 3HAHMA, JEKallle B OCHOBE NMOHMMAHHSA MPHUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH; COBPEMEHHBIE IPEACTaBICHHUS O CTPOSHUH BEIECTBa HA aTOMHOM, HOHHO-
MOJIEKYJIAPHOM M Ha/JIMOJIEKYJISIDHOM YPOBHSX; NMPEACTABICHUS O MEXaHM3MaX  XHMHYECKHX  peaklui,
TEPMOJAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSIX HX TMPOTEKaHHA, O XHMHUYECKOM pPaBHOBECHH,
pacTBOpax M JAHCHEPCHBIX CHCTeMax; (aKTOJIOIMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHHUH H
0e30MacHOM HCITIOJIb30BAHUH BAYKHEHWIIMX HEOPTraHWYEeCKHUX BEIIECTB B OBITY M MPAKTUYECKOW JESTEITHLHOCTU
YeJI0BEKa, OOIIMX HAYUHBIX IPUHIMIIAX XUMHUYECKOr0 IPOU3BOICTBA;
. c(OPMHUPOBAHHOCTh YMEHHH: BBISBIATH XapakTepHblE NPU3HAKU TOHSATHH, YCMAHABIUBAND ux
B3aMMOCBSI3b, UCNO/b306aMb  COOTBETCTBYIOIIUE  TOHSTHS NMPH ONMUCAHUM HEOPTaHMYECKHX BEIECTB M UX
MpEBPALLICHUN;
. c(OPMHUPOBAHHOCTh ~ YMEHHUSI HCIOJNB30BaTh XHMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS (QOPMYI
BEIIECTB M YPABHEHHWH XHUMHMUYECKHX peakuui, cucreMatudeckyro HomeHkinatypy (IUPAC) u TpuBnanbHble
Ha3BaHUs OTJEJIbHBIX BEIIECTB;
Ll c(hOpMHPOBAHHOCTh YMEHHS OIpPENEeIsITh BAJICHTHOCTh M CTETICHb OKHCIEHUSXUMHUYECKHUX 3JIEMEHTOB
B COCAWHEHMSX, BHJ XUMHYECKOH CBs3M (KOBaJICHTHAs, HMOHHAsA, METAJUIMYECKas, BOJOPOAHAsS), THII
KPHCTATMYECKON PelIETKA KOHKPETHOTO BENIEeCTBa;C(hOPMHUPOBAHHOCTH YMEHHUS OOBSCHSTH 3aBHCHMOCTD
CBOWCTB BELIECTB OT BUAA XHMHUYECKOH CBSA3M M TUMNA KPUCTAUIMYECKOHW  PEETKH, OOMEHHBINA U
JOHOPHO-aKLIENTOPHBI MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHON CBSI3H;
Ll c(OPMHUPOBAHHOCTh YMEHHWH: KJIACCHOUIMPOBATh: HEOPraHWYEeCKWEe BEIIECTBA IO WX COCTaBY,
XUMUAYECKHE PEaKIMU IO PAa3IMYHBIM NpH3HAKaM (YHCIYy M COCTaBy pEardpyrolux BELIECTB, TEIUIOBOMY
aheKTy peakiuu, M3MEHEHHIO CTENeHEeH OKHCICHHUS DJIEMEHTOB, OOpPaTUMOCTH, y4YacTHIO KaTaln3aTopa H
JPYTHUE); CaMOCTOSITENIbHO 6bl0Upams OCHOBaHWS W KPUTEPUW JJIsl KIACCHU(DUKAIMHM W3y4acMbIX BEIIECTB U
XUMHUYECKHX peaKIuil;
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. c(hopMUPOBAaHHOCTh, YMEHHUS pacKphIBaTh CMBICT mepuoamdeckoro 3akona .M. Menmeneesa u
JIEMOHCTPHPOBATH €TI0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUIECKYIO (DYHKITHH,
. c(hopMHUPOBaHHOCTh YMEHHUI: XapaKTEepPH30BaTh IIEKTPOHHOE CTPOCHHWE aTOMOB W MOHOB XHMHYECKHX
3JIEMEHTOB NepBoro—4ueTBépToro nepuono Ilepuonnyeckoit cucremel (.M. MeHneneeBa, UCHob3ys MOHATHA
«IHEPTeTUYSCKUE YPOBHW», «IHEPIeTHUYCCKUE IOAYPOBHU», «S-, p-, d-aTOMHBIC OpPOUTAIN», «OCHOBHOE U
BO30YX/IEHHOE DJHEPIreTHYECKHE COCTOSHHUS aToMay; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XMMHMYECKHUX 3JIEMEHTOB U UX COEAMHEHHUI 1o nepuojam u rpynnamllepunognueckoit cucremsl .M. Menaeneesa,
BaJICHTHBIC BO3MOKHOCTH aTOMOB 3JICMCHTOB Ha OCHOBE CTPOCHUS UX 3JIEKTPOHHBIX 000JIOUEK;
. c(hopMHUPOBaHHOCTh yYMEHHWH: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMUHBIX KIACCOB, HOOMEEpcOams CYIIECTBOBAHUE TCHETHYECKON CBSI3M MEXKIYy HEOPraHUYCCKUMHU
BEILLECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIMIA;
. c(hOpMUPOBAHHOCTh YMCHHS PACKPHIBATH CYIIHOCTh: OKHUCIHMTCIBHO- BOCCTAHOBHTEIBHBIX pEaKIUi
MOCPEJCTBOM COCTaBJICHHS 3JCKTPOHHOrO OajaHca »OTHX peaklui; peakiyii HOHHOTO O0MEHa MyTEéM
COCTABJICHUSI MX MOJHBIX M COKpPAaUICHHBIX HOHHBIX  YPAaBHEHUI; peakiuit TUAPONIN3A; peakuuii
KOMIUIEKCOOOpa30BaHus (Ha MpUMEpe THAPOKCOKOMIUICKCOB I[IMHKA U AJTFOMHHUSA );
. c(hOpMHUPOBAHHOCTb YMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHMSI XHMIYECKUX PEAKIUH ¢ yIETOM HX
SHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTU XMMHUYECKOH peakUWd B 3aBUCUMOCTH OT
A3MUYHBIX (PaKTOPOB, a TaKXKE XapaKTep CMEIICHUS XUMHUYECKOT'O PABHOBECHS IOJI BIUSHHUEM BHEITHUX
2
Bo3zeiicTBuil (mpuaIw Jle [laTtense);
. c(hOpMUPOBAHHOCTh YMCHHS  XapaKTEPH30BaTh XMMHUYCCKHUE  PEaKIUM, JICKAIIUEe B OCHOBE
MPOMBIIIUICHHOTO TIOMYYeHHS CEpHOW KHCIOTH, aMMHaKa, OOIIMe HaydHble MPHHIUNB XAMHUYECKHX
MIPOU3BOJICTB; I1eTIeCO00Pa3HOCTh IPUMEHEHH HEOPTaHMUECKHUX BEIIECTB B IIPOMBIIINIEHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOIICHHSIPUCK-TIONH3a;
. c(hOpMHPOBAaHHOCThH BIAJCHUS CUCTEMOW 3HAHWU O METOJaX HAayJIHOTO TO3HAHWS SIBIIEHUH TPUPOIBI —
HaOMIOCHUE, WM3MEPEHHE, MOJCIUPOBAHUE, OSKCIEPUMEHT (pEallbHBI W MBICICHHBIN), HCIOJNb3yEMBIX B
€CTECTBEHHBIX HayKax, YMEHUs IPUMEHATHATH 3HAHUSI IPU SKCIIEPUMEHTAIbHOM HUCCIEJOBAHUY BEIIECTB U AJIA
OOBSICHEHHSI XMMHUYECKUX SIBJICHHI, NMEIOIINX MECTO B NMPHUPOJEC, MPAKTUIECKON NEATEITHHOCTH YeJIOBeKa U B
IMOBCEAHECBHOMN KH3HU,
. c(hOpMHUPOBAHHOCT, ~ YMEHHSI  BBIABIATH  B3aMMOCBSI3b  XWMHUYECKHX 3HAHHMA C MOHSATHAMHU U
MPEJICTABICHUSMH  JIPYTMX  ©CTECTBCHHO-HAyYHBIX MPEAMETOB JUIs 0O0jiee OCO3HAHHOTO IMOHMMAaHUS
MaTepHaIBHOTO ENHCTBA MUPA;
. c(hOpMHUPOBAaHHOCTh YMEHHWS TPOBOJUTH pACUYETHl: C HWCHOJIB30BAHHEM TIOHSATHH «MaccoBasi IO
BEIIECTBA B PAcTBOPE» M «MOJISIpHAs KOHIICHTPAIMs»; MAcChl BEIECTBA MJIM O0BbEMa Ta3a IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce MM O0bEMY OJHOTOM3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB; TEIIOBOTO 3 deKrTa
peakIuy; 3HAYCHHUS BOJOPOJHOTO IIOKA3aTeNsi pPAcTBOPOB KHUCJIOT M IIEIOYEH C W3BECTHOW CTEIMEHBIO
JIUCCOIIMAIMK;, MacChl (00bEéMa, KOJIMUYESCTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIH OJTHO M3 MCXOIHBIX BEIICCTB
JTAHO B BUJIE pacTBOpa C OMPeAeNEHHON MacCOBOH J0Jei pacCTBOPEHHOTO BEIECTBA MM JJAHO B U30BITKE (MMeeT
MIPUMECH ); TOJTH BBIX0J1a TTPOTYKTA PEaAKITNH; O0BEMHBIX OTHOIICHHH Ta30B;
. c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSTEILHO IUIAHUPOBATh W MPOBOJUTH XMMUYECKUI SKCIIEPUMEHT
(npoBeieHre peaknuii MOHHOTO OOMEHa, TOJTBEPXkJICHUE KauyeCTBEHHOTO COCTaBa HEOPraHWYECKHUX BEIIECTB,
ompeielieHNe cpeapl PACTBOPOB BEIIECTB C IOMOINBI0O  HMHAWKATOPOB, W3YYCHUE BIMSIHHUS — Pa3IMIHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOW PEaKIUM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM «MeTasuiby
u «Hemeramtey) ¢ coOmomeHHEM TIpaBWJI  0€30IaCHOTO OOpAIICHHS C BEIIECTBAMH M J1a0OPaTOPHBIM
obopynoBanueM, (HOpMyIUPOBaThH IIeNIb MCCICAOBAHUS, NPEOCMAGIAmy B PA3NIUYHON  (opMe  pe3ynbTaThl
SKCHEPUMEHTA, aHAIU3UPOBaAmbY OLIEHUBATh UX JOCTOBEPHOCTD;
= c(hopMUPOBAaHHOCTH YMEHHI. COOJIFOIaTh MPaBUiIa TOJH30BAHMUS XUMUUYECKON TTOCYI0U U Ta00paTOPHBIM
o0opynoBaHueM, oOpalleHus ¢ BEIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSMH 1O BBHITIOJTHEHUIO Ta00paTOPHBIX
XUMHUYECKUX OIBITOB, YKOJOTHYECKH I1€7IeCO00pa3HOro MOBEACHUS B ObITY M TPYIOBOH JCSATEILHOCTH B LIEISIX
COXpPAHEHHUS CBOETO 3/I0POBBS, OKpYKalollled MPUPOAHON Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHS,
0CO3HABamMb OMACHOCTh TOKCHUYECKOrO JCHCTBUS HA JKHUBBIC OPraHU3MBI OINPEACNIEHHBIX HEOPraHUYECKHUX
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BEIIECTB, TIOHUMas cMbICT noka3arens 111K

= c(OpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LIEJCHANPABICHHBI MOUCK XMMHUYECKOW HMH(pOpPMaLuU B
Pas3In4HBIX UCTOYHHUKAX (HaydHas U yuyeOHO-HaydHas JUTEpaTypa, CpelcTBa MaccoBoi uHpopmauuu, MaTEpHET
U JIpyTue), KpUTUUECKU aHAIU3UPOBaTh XUMHUYECKYI0 HHGpOpMauuio, nepepadaTbiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBHH C ITOCTaBJICHHOH yueOHOH 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC ‘ KoauyecTBo yacoB
Ne n/m ' Haumenosanmue pa3aesioB U TeM NPOrpaMMbl Bceero KourpoJibHbie IMpakTuyec
padoThI KHe padoThl
Pazgen 1. TeopeTudeckne 0CHOBBI OPraHM4ecKoi XuMuM 84
1.1 ‘ [Ipenmer oprannueckoii xumuu. Teopust CTpoeHuUs: Opranndeckux coennHeHuid A. M. bytneposa 8 ‘
Paznea 2. YriaeBogopoabl 354
2.1 IIpenenbHble YIIIeBOJOPOIBI — aJIKaHbI, IUKIOAIKAHEI 5
2.2 HenpenenbHble yrieBogopoabl: aJIKEHbI, adKaIUeHbI, ATKUHbI 14 1
2.3 ApomaTHdecKkue yIiieBoI0poIb! (apeHsbl) 8
24 [IpupoHbIe HCTOYHHUKH YIJIEBOJIOPOJIOB U HX IepepaboTka 4
2.5 ["anoreHnpon3BOHbIE YTIEBOIOPOI0OB 4 1
Pasnea 3. Kucjopoacoaep:kamue oprannyeckue coennnenus 414
3.1 CrupTtsl. Oenon 11 1
3.2 KapOoHubpHBIC COSeTMHEHNUS: allbACTHABI U KeTOHBI. KapOoHoBEIe KUCIOTHL. CroxHbIe 3¢uphl. JKupsr 21 1
33 YrneBoas 9 1
Pa3nen 4. A3oTcoaep:kaiue opranuyeckue coeiuHenus 124
4.1 ‘ AMuHBI. AMUHOKHCHOTBIL. benkn 12 ‘ 1 2
Paznen S. BeicokoMoJieKyIsIpHbIe cOeIMHEHUSs 64
5.1 ‘ BBICOKOMOJIEKYIIpHBIE COSTNHEHUS 6 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 6
KosnyecTBo yacoB
M HaumenoBanue pa3aesioB U TEM NPOrpaMmbl KOHTpOJ]beIe HpaKTquc]qne
Ne n/m Bcero
padoThI padoThI
Pa3nea 1. Teoperuueckue 0OCHOBBI XUMHUHU 394
11 Crpoenne aroma. [leprnoamueckuii 3axoH u [lepronndeckas cucreMa XUMU9IECKHX 31eMeHToB 1. 1. 9
MenneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BeecTs 11 1
1.3 XUMUUECKUE peaKINH 19 1 3
Pa3nen 2. Heopranuueckasi xumusi 544
2.1 Hemeramns 31 1 3
2.2 Mertauisl 23 1 2
Pazgen 3. Xumus u KU3Hb 94
3.1 ‘ MeToapl MO3HAHUS B XUMHU. XUMUS U KU3Hb 9
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 4 8
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10 KJIACC (3 4 B Heaeto, Bcero 102y4)

Ne HaunmenoBanue Koin-Bo OCHOBHBIE BUIBI IEATENHHOCTH
/I pa3aenoB U TeM 4acoB [IporpammHuoe conepikaHue oOygaromuxcs
ydeOHOTro Ipemera
Pa3znen 1. TeopeTuueckne 0oCHOBBI OPraHUYecKoOi XUMUH 84
1.1 [Ipenmer oprannueckoit 8 IIpenmer u 3HaueHHE OpPraHUYECKOM XUMHM, NPEICTaBICHHE O . PackpbIBaTh CMBICH H3y4aeMbIX MOHATUI
XMMHHU. MHOT000pa3nn PraHnIecKUX COCTMHEHHH. (BBLEENATH UX XaPAKTEPHBIC IPU3HAKH) I IPUMEHSTh
Teopus ctpoeHus ONEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YKAEHHOE | 3TH MOHSATHSIPH ONMCAHUH COCTaBa M CTPOCHHS
OpPraHUYECKHX COCTOSIHUS. BanieHTHbIE BOBMOXXHOCTH aTOMa yriiepoia. XUMHIECKas CBSI3b | BEIIECTB, U OOBSICHEHNUS OTICIbHBIX (DAKTOB U
COECIUHEHUI B OPraHUYECKHUX COETUHEHMUAX. THIBI THOpUAN3AIK aTOMa yIIIepoa. SIBIICHHI.
A. M. Bytneposa MexaHu3mbl 00pa30BaHusI KOBaJICHTHOW CBs3U (OOMEHHBIH M JIOHOPHO- . PackpbIBaTh CMBICI [T0JIOKEHUATEOPUU
aKIENTOPHBIN). THIIBI IepeKpbIBaHUS AaTOMHBIX OPOUTAJICH: G- U TM-CBS3H. CTpOEHUs opraHndeckuxsemiecTs A. M. Bytneposa u
OpuHapHasi, ABOMHas M TpoifHas cBs3b. CrocOObI pa3phiBa CBA3eH B | IPUMEHSTH ux s 00OBSCHEHUS
MOJIEKYJIaX OpraHMYeCKUX BeulecTB. [loHsATHE O CBOOOIHOM paaMKaie, | 3aBUCUMOCTU CBOWCTB BEIIECTBOT COCTaBa U
HyKJeoduie u anekrpodue. CTPOCHHUSI.
Teopus ctpoeHust opraHudecknx coeanHeHnii A.M. Byrtneposa u ee = Hcnonp30BaTh XUMHYECKYIO CHMBOIIUKY JUIS
COBPEMEHHOE DAa3BUTHE — CTIPYKTypHas TEOPHS OPraHM4ECKHX COCTaBJIIEHUSI  MOJEKYJISAPHBIX M  CTPYKTYPHBIX
COEIMHEHUH. 3HaUeHNE TEOPUH CTPOECHUSI OPTraHUYECKUX COECTUHEHUIL. (pa3BEpHYTHIX, COKPAIIEHHBIX, CKEIETHBIX) (GOpMYI
MornekynsapHsle u CTpyKTypHbIe (opmynbl. CTpyKTypHBIE (GOPMYIIBI OpPraHUYECKUX BEHIECTB.
pa3sNUYHBIX BUAOB: Pa3BEPHYTAs, COKpAILEHHAs, CKEJIETHAs. = OnpenensTe BUABI XMMHYECKOH  CBS3H
W3omepus. Buasl nsoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs!. (oguHapHbIE, KpaTHbIE) B OpPraHUYECKHX
DnekTpoHHble 3GGEKTH B MOJEKYIaX OPraHMYECKHX COCIUHCHUM. COEIMHEHUSX.
WunyktuBHbli 1 Me3oMmepHblit  3ddextol. [IpeacraBnenne o . Xapakrepu3oBarb  pojdb U 3HAUCHHUE
KJIacCU(UKAIIH OpPraHUYECKHUX BEIIIECTB. ITonsarue 0 OpTraHMYECKOM XUMHHM B pEIIeHHH MpodiieM
¢byHKIMOHaNbHOW Tpynme. ['omonorus. ['oMosoruueckue psijibl. 9KOJIOTHUECKOW,  NHIIEeBOH  0O€30macHOCTH, B
HomeHknatypa OpraHHYecKHMX COEAMHEHMH (cucTemMaThdeckas | pa3BUTHH MEIUIUHEI, CO3/IaHUH HOBBIX
TPUBHANIbHBIE HA3BAHUS). MaTrepuaioB, B  OOECIIEYeHHH PallMOHAIBLHOTO
OcobeHHOCTH M KJIacCU(UKALUS OPraHNYECKUX peakiyid. OKUCINTENbHO- | TPHPOIOIONIB30BAHUS; IOATBEPXKIATh €€ CBS3b C
BOCCTAHOBHTEJIbHBIE PEAKIIUN B OPraHUUECKOH XUMUH. JpyTMMUHAayKaMU.
IKCHepUMEHTAIbHbIC METOABI - Hcnonp3oBaTe  MOJENM  OPraHUYECKUX
H3y4eHHsl BeleCTB M X NPeBPallleHHii: BEIIECTB AN WIUIIOCTPAllMM HX XHMHUYECKOTo U
e  JlemoHCTpauuu: MPOCTPAHCTBEHHOI'O CTPOEHHUS.
— O3HaKOMJICHHE ¢ 00pa3aMi OpraHWYEeCKHUX BEHIECTB U MaTepHaIaMu i Habmopars, v OTHMCLIBATL
) JIEMOHCTPALIMOHHBIE ~ OMBITBI,  HPOBOOUTH U
Ha MX OCHOBE; OIBITHI 110 ITPEBPAIECHHIO
OTIHCHIBATH JJAOOPATOPHBIE OTIBITHI
OpPraHMYECKUX BEIIECTB IPH HarpeBaHWH (IUIaBJICHHE, OOyIiIMBaHUE U
TOpeHHE).
e JIabGopaTOpHBIE OIIBITHI:
MOJIEIUPOBaHNE MOJIEKYJI OPTaHHUECKUX BEIECTB
Pa3nen 2. YraeBogopoast 354
2.1 IIpenensHble 5 Aunkanbl. ['oMonornueckuii psij ankaHos,o0mas popMyiia, HOMEHKIaTypa [* BiajgeTs n3ydaeMbIMH XUMHYECKUMHITOHSATHAMHU.
YTI€BOIOPOIBI — 1 n3oMepusi. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN |* BBIABIATH  XapakTepHbIE  NIPHU3HAKU HOHS[TI/I%,
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aJIKaHBI,
LHAKJIOATIKAHBI

aNKaHOB, sp -TMOPHIM3AIMS ATOMHBIX OpOMTANEH yriepoaa, O-CBA3b.
Kongopmepvi. duzndeckre CBOHCTBA — aTKaHOB. XHMHUYECKHE CBOWCTBA
QJIKAHOB: pEaKLUH 3aMEIIeHus, H30MEpHU3alUM, JeTUIPUPOBaHMUA,
LUKJIN3alMY, TUPOJIN3a, KPEeKHHra, ropeHus. Haxoxnenuwe B mpupone.
Cnoco0bl MoTy4eHHs ¥ IPUMEHEHHUE aJIKaHOB.

[uknoankansl. OOmas  ¢opMmyia, HOMEHKIATypa ¥ H30MEpHSL.
OCOOEHHOCTH CTPOCHUS M XMMHYECKHX CBOMCTB MajbIX (LIMKJIONPOIIaH,
IMUKIO0YTaH) W OOBIYHBIX (IUKJIONCHTAH, IIMKIOTCKCAH) IMKIIOATKAHOB.
Crioco0b1 1oJTydeHHs ¥ IPUMEHCHHE IUKI0AIKAHOB

2.2

Henpenenbusle

YTIEBOAOPOIBL:
AJIKEHBI, aIKaJUCHBI,
AJIKUHBI

14

AJnkeHbl. 'oMoorn4eckuii psi amkeHoB, 00mas GopMyia, HOMEHKIIATYpa.
OJEeKTpPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYN aJKCHOB, sz_
THOpHUIM3AINA aTOMHBIX OpOHTalleli yriepoaa, o- U n-cBs3u. CTpyKTypHast
U reoMerpuueckas (yuc-mpanc-) uzomepus. duznueckue CBONCTBA
aIKEHOB. XMMHUYECKHE CBOMCTBA: PEAKLUH IPUCOECIUHEHUS, 3aMEILIEHUS B
O-TIOJIOKEHHE TMPU JBOMHOW CBS3HM, MOJUMEPHU3AIMHM W  OKUCIICHHS.
Ilpeocmasnenue o mexanusme peakyuu 31eKmpoPuUIbHO20 NPUCOCOUHECHUSL.
IIpaBuno MapkoBHHKOBa. KauecTBeHHBIE peakIMM Ha [BOIHYIO CBS3b.
CriocoObI TOJTYYCHUS ¥ MPUMECHCHUE AJIKCHOB.

AJKaTueHbI. Knaccudukanus aJNKaJuCHOB (conpsixeHHBIE,
U30JIMpPOBaHHBIE,  Kymyauposaunvie).  OCOOEHHOCTH  DIIEKTPOHHOTO
CTPOEHHUS] M XMMHYECKUX CBOMICTB COIpPSDKEHHbIX JAWEHOB, 1,2- u 1,4-
npucoequaerue. [lommepu3amust  CONPsDKEHHBIX — TUEHOB.  CrocoOs
MOJIYYE€HHUS U IPUMEHEHHUE aJIKaJIMEHOB.

AnkuHEL. ['OMONIOTHYECKUI psia adKUHOB, 00mIast popMynia, HOMEHKIATYpa
U U30Mepus. ODJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
QIKWHOB, Sp-THOpUAM3ALMS SJCKTPOHHBIX OpOWTaneil aroma yriepopa.
®dusnueckue CBOMCTBAa aJIKMHOB. XHMMHUYECKHME CBOMCTBA: peakiuu
MPHUCOEANHEHHUS, TUMEPHU3AIUN U TPUMEPU3AINH, OKUCIeHMs. KuciaoTHbie
CBOICTBa aJKWHOB, UMEIOIIMX KOHIIEBYIO TPOHHYIO CBsi3b. KadecTBeHHBIE
peaknurHa TpOiHYyIo cBs3b. CrIoCcOObI MOTYYeHHs U IPUMEHEHNE aTKUHOB
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Apomarngeckue
YTIEBOAOPOIBI (APEHBI)

ApomaThdecKkue yTriIeBOAOpoabl. ['oMoNorndyeckuil psin apeHoB, oOmias
(opMyna, HOMEHKIATypa U U30MEpHs. DINEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYNbl OeH3ona. [lpasuno apomamuunocmu, npumepsl
apomamuueckux coeounenui. Pu3nueckne cBOMCTBA apeHOB. XUMHUYECKHUE
CBOMCTBa OEH30J1a M €ro rOMOJIOTOB: PEaKIMH 3aMeIIeHHs B OCH30JIbHOM
KOJIBLIE U YTIIEBOJOPOJHOMPAIHUKAIIE, PEAKIIMY IPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH30Ma. Peakyuu 91eKmpoduibHozo 3ameueHus.
[IpencraBnenne 00 oOpHEHTHpYIOIIEM JEHCTBUM 3aMECTHUTENeH B
OEH30JILHOM KOJIbIIE Ha TIPUMEPE ATIKMIIBHBIX

paanKaioB, KapOOKCWIBHOW, THAPOKCHIBHBIM, aMHHO- W HHTPOTPYIIII,
aTOMOB I'aJIOT€HOB.

OcoOeHHOCTH XMMHYECKHX CBOWCTB ctupoia. Ilonmmmepusanus crupona.
Cnoco0bl OTy4YeHHUs ¥ IPIMEHEHHE apOMAaTHIECKUX YTIEBOIOPOIOB

yCTaHaBJIMBaTh HMX B3aMMOCBA3b, MCIIOJIB30BaTh
COOTBETCTBYIOIINE MMOHATHUA IIPU ONNMCAHUH COCTaBa,

CTpOCHUS U TIpeBpaICHHUHA OpPTaHUYECKHUX
COEMHEHUM.

= Mcnonp30BaTh ~ XMMUYECKYI)  CHUMBOJUKY  JUIS
COCTaBJICHUSI  MOJICKYJIAPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOM, CKEICTHOW) (opMym
YIIICBOJIOPOIOB.

* YCTaHABNIMBAaTh NPUHAMICKHOCTH  BEIMIECTB K

OTIpeNIeIICHHOMY KJIAcCy YTIEBOIOPOIOB MO0 COCTABY
U CTPOCHHIO, HA3BIBaTh HX IO CHCTEMATHYECKOM
HOMEHKJIAType; MPUBOANUTh TPUBHAIBHBIC HA3BAHU
OTIENBHBIX MPEICTABUTENICH YTIICBOJOPOIOB.
OmnpenensiTb BUAbI XUMUYECKOH CBSI3M B MOJIEKYJIax
YII€BOAOPOAOB  (KOBaJeHTHas  HENMOJsIpHAas U
MOJISIPHAS, G- U TT-CBA3b).
[MoaTBepxaTh Ha KOHKPETHBIX NMPUMEpax XapakTep
3aBUCUMOCTH peaKIMoHHON CHOCOOHOCTH
YIIEBOJAOPOAOB OT KPaTHOCTU M THIA KOBAJIEHTHOU
CBs3U (O- U T- CBSI3M), B3aMMHOTO BIUSHHUS aTOMOB
W TPYNIl aroOMOB B MOJIEKylaX; a TaKkKe OT
0COOCHHOCTEH pean3aiyl Pa3TUNIHBIX MEXaHU3MOB
MPOTCKAHUS
peakuui.
XapakTepu30BaTh COCTaB, CTPOCHHE, MPHMCEHEHHE,
¢uznyeckne U XMMHUYECKHE CBOMCTBA, Ba)KHEHIIHE
CHoCcoO0BI MOJTyICHHUS YTIIEBOAOPOIOB,
MPUHAAJIEKAIINX K PA3IMYHBIM KJIaccaMm.
BrisiBIsITE TEHETHYECKYIO CBA3b
YTIEBOIOPOIAMU pa3IUuHbIX
MIOJTBEPIKIATH e€ HallMuhe  ypaBHEHHSIMHU
COOTBETCTBYIOIIMX  XMUMHYECKHX  peakumid ¢
UCTIONIb30BAaHUEM CTPYKTYPHBIX(OPMYJI BEILIECTB.
XapakTepu3oBaTh HCTOYHHUKH  YTJIEBOJIOPOIHOTO
CBIpbs (He(Th, IPUPOAHBIH ra3, yroib), CllocoObl NX
nepepabOTKM M NPaKTHYECKOE  NPUMEHEHHE
MOJTy4aeMbIX [IPU 3TOM MPOLYKTOB.
Hcnonp30BaTh 00mMIeHaAYIHBIE METOIBI TIOZHAHUS IIPU
CaMOCTOSTENIbHOM IUIAHWPOBAHUM, NPOBEACHHH U
OIUCAaHUH XHUMHYECKOTO SKCIEpUMEHTa
(;1abopaTopHBIC OTBITHI U IPAKTHIECKHUE PAOOTHI).
= CilemoBaTh TpaBmJiaM  0Oe30MacHOW paboThl B
71abopaToOpuy TPH  HUCIOJIB30BAaHUHM XUMHUYECKOU

MEX]Y
KJIacCOB "
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2.4 [TpupoaHbIe HCTOYHUKH 4 IIpuponansrii ra3. [TomytHbie HedTsAHBIETa3bl. HedTh 1 €€ MpONUCXOoXKIeHNE.
YTIICBOJOPOIOB M UX KamennsIii yroms u mpomyKThl ero nmepepaboTku. CriocoObl mepepaboTku
nepepaboTka HeTH: MeperoHKa, KPEeKUHI (TepMHYECKUH,

KaTaJIUTHYECKU), pudopMuHT, mupoius. [IpoaykTsl nepepaboTku HedTH,
UX MIPUMEHEHHE B TPOMBIIUICHHOCTUH B OBITY.
['eHeTnuecKas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOJIOB .

2.5 I"anorennpounsBoHbIE 4 DONEKTPOHHOE  CTPOCHHE  TaJOreHOMPOU3BOJHBIX  YIJIEBOIOPOAOB.
yTJIEBOJIOPOJIOB Peaknyum  3aMemieHuss TrajoreHa Ha  THAPOKCWI,  HHUTPOTPYIILY,

LUAHOTPYIITY, aMUHOTPYIIITY.
JeiicTBue Ha TaJOTCHIPOM3BOMHBIC BOJHOTO W CHUPTOBOTO pPacTBOpa
meaound. B3anMopeilicTBHE OHWrajoreHajlKaHOB C MarHheM M IIMHKOM.
[NonATHE 0 METAIIOOPTAaHUIECKUX COCTUHCHHUSX.
Hcnonp30BaHUE TaIOTSHIIPOU3BOIHEIX B OBITY, TEXHUKE H B CHHTE3E.
JKCcHepUMEHTATBHbIE METOABI
H3yYeHHsl BellecTB M MX MpeBpalleHuli:

e JleMOHCTpauuu:

nocynsl M Oo0OpYHOBaHHWS, a TakKe IpaBUIIaM
oOpamieHHsi C BeEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH BBIITOJTHEHUSI 1a00OPaTOPHBIX ONBITOB
U TPaKTUYECKUX pabOoT IO MOIYYSHHIO U U3YUYCHUIO
OpPraHUYeCKUX BELIECTB.

[TpencTaBnsTh pe3ynbTaThl SKCIIEpUMEHTa B (opme
3alMCH YPaBHEHUI COOTBETCTBYIOLIMX pEaKUUil U
JieNaTh BHIBOZBI HA MX OCHOBE.

[lpoBoaMTE  BBIYMCICHHA [UI1  ONpEIeTICHHs
MOJICKYJISIPHOH ()OPMYJIBI OpPraHMYEeCKOro BEIeCTBa
[0 YPaBHCHUIO XHMHYECKOW peakuuu Hu 10
MAacCOBBIM JIOJISIM aTOMOB 3JICMEHTOB, BXOJIAIINX B
ero cocraB, mo wmacce (00beMy) MPOIYKTOB
CTrOpaHus.

CaMOCTOSITeNIbHO IIJIAHUPOBAaTh U OCYILECTBIIATH
CBOIO TI03HABATEIbHYIO AEATEIBHOCTh; IIPHHUMATH

. aKTHUBHOE  ydyacTHe B  TpYNNOBOH  y4eOHOM
— JIeMOHCTpauus ¢busnuecKkux CBOMCTB yTIEBOJIOPOIOB
JIESITeTIBHOCTH

(pacTBOPHMOCTE); KaueCTBEHHBIC PEAKIIUH YTICBOIOPOAOB Pa3THIHBIX
KimaccoB (oOecuBeumBaHWE OpPOMHOW WM HOTHOW BOIBI, pacTBOpa
[epMaHraHaTa Kajus, B3aUMOJCIHCTBHE alETUIEHAa C aMMHUAYHbIM
pacTBOpoM okcuzma cepedpa);
— o0pa3mpl IUIACTMACC, KAay4dyKOB M PE3UHBI; KOJUIEKIHUU

«Hedts» u «Yrome»; Buneodparment «BynkaHuzanus

PE3UHBDY.

e JlabopaTOpHEIE OIIBITHI:
— O3HaKOMJICHHE C 00pa3IaMHt IIacTMAcC, KAYIYKOB M PE3UHEI;
— MOJAEIMPOBAaHUE MOJIEKYIYTIEBOIOPOIOB M raIOTeHONPOU3BOIHBIX;
— TOJYYCHHC METaHa U UBYUCHUC €TI0 CBOﬁCTB;
— TMOJIyYeHHE alleTUIICHA U U3Y4YEHUE €r0 CBOMCTB.

e [IpakTHueckue pabOTHI:
Ne 1. [lomy4yeHne 3THIEHA M H3YYEHHE €r0 CBOMCTB.

e  PacuérHble 3anauu:
— OIpejeneHne MOJEKYJSIpHOH (OPMYIIBI OPraHUYECKOTO BEIecTBa I10
MacCOBBIM JO0JIIM aTOMOB 3JIEMEHTOB, BXOASIINX B €r0 COCTaB;
— HaxO0XXJeHUE MOJICKYISIPHOH (OPMYIIBI OPTAHUIECKOTO COCTUHEHUS TI0
Macce (00beMy) MPOTYKTOB CTOPaHHUS;
— pacy€Thl IO YPaBHEHUIO XUMHUECKOM peaKiuu

Pa3gen 3. Kuciiopoaconep:xamue oprannyeckue coefnHenus 414
3.1 CriupThl. Denour 11 IIpenenvHble omHOaTOMHBIE CHUPTHL.CTpoeHHE MOJIeKyn (Ha TpuMepe| ® PackpbiBaTh CMBICH HU3Yy4aeMbIX TOHATHU

MEeTaHOJIa M 3TaHoJya). ['oMoJiorndeckuii psia, obmas Ghopmyna, u30oMepus,

(BBIOENATH X XapaKTePHBICIPU3HAKN) F IPIMEHSTh
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HOMEHKJIaTypa U Kiaccupukanus cnupToB. Pu3ndeckre CBOMCTBA CIIUPTOB.
Bonopoanas cBA3b.

XuUMHUECKUEe CBOWCTBA: PeaKLUU 3aMEIICHUs, JeruapaTallui, OKUCIECHUS,
B3aMMOJIEHICTBHE C OPraHMYECKIMHM M HEOPraHMYECKUMH KHUCJIOTaMHU.
KauecTBeHHast peakiius Ha OTHOATOMHEIE cnupThl. du3nonoruUecKoe
JeicTBUE JTaHOMA W MeETaHOJAa Ha OpraHu3M uenoBeka. CrnocoObl
MOJTy4eHUs ¥ IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[pocteie 3¢upsl, HOMEHKNaTypa 1 n3oMepusi. OCOOEHHOCTH (PU3NYECKUX U
XMMHWYECKHX CBOWCTB.

MHOT0aTOMHBIE CITUPTHI: ITHIECHTIIHKOIIb n rmnepuH. Pusndeckue u
XMMHUYECKHE CBOWCTBA: pEaKINH 3aMEICHHUS, B3aNMOACHCTBHUE C
OpPTaHWYEeCKUMH ¥ HEOPTaHWIECKUMHU KUCIIOTAMU,KaueCTBEHHAs pEaKkuus Ha
MHOTOaTOMHBIE CITUPTHI.

duznosnornyeckoe IeicTBIE Ha OpraHu3M desioBeka. CrocoObIONyUeHHs 1
MNPUMEHCHUC MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHe MOJIEKYJIbI, B3aUMHOE BIIMSIHUE TUAPOKCOTPYIIIBI U
OenzosnpHOro snmpa. dusnyeckue cBoictBa (eHoma. OcoOeHHOCTH
XMMHUUYECKHX CBOMCTB (eHona. KadecTBeHHBbIE peakiuu Ha (EHOJ.
TokcuuHocTh Qenona. CrocoObl TONydeHUS] U TPUMEHEHHE (EeHOa.
DenondopmanbaeruHas cMoa
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KapOonunsHbie
COCIMHEHUS: abJeTH IbI
n ketoHsl. KapbonoBble
KHCJIOTHI.

Crnoxubie 3¢upsl. JKupst
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KapOoHubHBIE COSAMHEHHS: AalbICTHUABI W KETOHBL. DICKTPOHHOE
CTpOeHHE KapOOHWIBHOH Tpymmbl. ['oMoNoTHYecKre psAabl adbIeTHI0B U
KETOHOB, o0mas Qopmyna, u3oMepus W HOMeHKiarypa. dusmdeckue
CBOMCTBa

aJbJETHIOB U KETOHOB. XMMUYECKHE CBOMCTBA allbJETU0B U KETOHOB
(peakmm TipucoeqUHEHUs). [Ipedcmasnenue o Mexanusme peaxyuil

HYK1e0PUILHO20 npucoeouHenus. Oxucnenue QJbJICTHIOB,
Ka4CCTBCHHBIC pCakunn aJIbACTUAOB. Crioco0nI MOJIYYCHUA u
MPpUMCHEHUE aJIbACTUAOB U KETOHOB.

OmHOOCHOBHBIE TpeeNbHBIe KapOOHOBbIE KHCIOTBL. OcoOeHHOCTH

CTPOEHHSI MOJIEKYJI KapOOHOBBIX KHCJIOT. M3oMmepus W HOMEHKIATypa.
®duznyeckue CBOICTBa, BOJOPOAHBIE CBS3M. XHUMHUYECKUE CBOMCTBa:
KHCJIOTHBIC CBOMCTBA, peakuus 3Tepu(UKAIUK, PEaKIHd C YIaCTHEM
YTJIE€BOIOPOAHOIO pajiuKaa.

[onaTtne 0 TPOHM3BOIHBIX KapOOHOBBIX KHUCIOT: CIIOKHBIC 3(HPEHI,
AHSUOPUODL, 2ANI02EHAH2UOPUODL, AMUObL, HUMPUTIbL.

OcoOeHHOCTH CBOMCTB MyPaBbUHON KHUCIIOTHI.

OTH TIOHATHS NPU OIMUCAHUM COCTaBa M CTPOCHHS
BEIIECTB, I OOBSCHEHUS OTACIBHBIX (DaKTOB W
SIBJICHUH.

. Hcnonp30BaTh XUMUUCCKYHO CHMBOJIAKY IS
COCTABJICHUSI  MOJICKYJIIDHBIX M CTPYKTYPHBIX
(pa3BépHyTOI, COKpaIEHHO) dopmyn

KHCIIOPO/ICOICPIKAIIINXOPTAHUUECKUX BEIECTB.
. VYcraHaBnuBaTh OPHHAICKHOCTD
KUCJIOPOJOCOIEP)KALIMX OPTraHMYEeCKUX BEILECTB K
OIIpeNIeNICHHOMY ~ KJIaccy MO COCTaBY H CTPOCHHIO,
Ha3bIBaTh UX II0 CHCTEMAaTHYECKOH HOMEHKIIAType;
NPUBOIUTh TPHUBHAJBHBIC HA3BaHUS OTIEIBHBIX

IpeacTaBUTENEH KHCIIOPOICOAEPIKALIUX
COCJIMHEHMH.
- XapaxkTepHu3oBaTh COCTaB, CTpPOEHHUE,

npuMeHeHne, GU3NIeCKre U XUMUYECKUE CBOMCTBA,
Ba)KHEHIIIME CHOCOOBI TOMYYEHUS IMPEICTaBUTENICH
Ppa3InYHbIX KIIaCCOB KHCJIOPOACOAEPKALLUX
COEJIMHEHUH; BBIABIISITH T€HETUUECKYIO CBS3b MEXKIY
HUMHU U MOATBEPXKIATh €€ HaJIuuue YpaBHEHUSIMHU
COOTBETCTBYIOIIMX  XHMUYECKUX  peakuuid
HCTIOJIE30BAaHUEM CTPYKTYPHBIX (POPMYIT BEIIECTB.

. IloaTBepxkaaTh Ha KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH
KHCIIOPOICOAEPKAIUX OPraHUYECKUX BEILECTB

0T (DYHKIMOHAIBHBIX IPYII B COCTaBE MX MOJIEKYII,
B3aMMHOI'O BJIUSIHUSI aTOMOB M TpYII aTOMOB B
MOJIEKyJIaX; a TaKke OT OCOOCHHOCTH peanu3aluu
Pa3JIMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIIUil.

= OnuceIBaTh COCTaB, XUMHUUECKOE CTPOCHUE H
MIPUMEHEHHE KUPOB U YIIIEBOJIOB, XapaKTepHU30BaTh
WX 3HaYEHHUE IS )KU3HEAEATEIbHOCTUOPTaHU3MOB.

. Oco3HaBaTh OMNACHOCTb BO3ACWUCTBUS Ha
JKHBBIE OpraHu3Mbl ONpENENIEHHBIX
KHMCJIOPOJICOAEPIKAIUX OpPraHUYECKUX BELIECTB U
MOSICHATh Ha TpPUMEpax CHOCOObl YMEHBIICHUS U
MpEeAOTBPAILIEHUS HUX BPEAHOTrO BO3JEHCTBUS Ha

MmuorooOpa3ue  kapOOHOBBIX  KHCIOT.  OCOOEHHOCTH  CBOKCTB OpraHu3M YeIoBeKa

HETpeebHBIX U ApOMATHYECKUX KapOOHOBBIX KHCJIOT, JUKApOOHOBBIX . Hcnonws3oBaTh oOmeHayIHbIe METO/IBI
KHUCJIOT, FI/Il]pOKCI/IKap6OHOBLIX KHCJIIOT. Hpe)ICTaBI/ITeHI/I BBICIIIUX TMO3HaHUA TIIpU CaMOCTOATECIBHOM IIJIAaHUPOBAHWH,
KapOOHOBBIX ~ KHCIIOT: CTGapuUHOBAas, IAJIBMHTHHOBAs, OJEHUHOBAS, MPOBEICHUN " OTIMCAaHUH XHUMHYECKOTO
JIUHOAEe8as, TUHONeH08as KUCIOTEL. CIoCOOBI TOTyYeHUs ¥ MPUMECHEHHUE HKCIEPUMEHTa (;raboparopHble OTIBITHI u
KapOOHOBBIX KHCIIOT. IpakTHYeCcKue paboThl).

Cnoxuble 3¢upsl. ['oMmonornueckuii psin, odmas dopMmyna, msomepus u | ® CnenoBath npaBwiiaM 0e301acHOM paboTHl B
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HOMEHKJIATypa.

XKupsr: cTpoenue, GU3MUECKHE U XMMUUECKHE CBOWCTBA KUPOB: THAPOIIU3
B KuCJIIOW W ImenoyHoit cpenax. OCOOEHHOCTH CBOWCTB JKHPOB,
COJIEPKALIUX OCTATKU HENPeAEIbHBIXKUPHBIX KUCIOT. JKUpHI B IpUpoe.

MbIIA KakK COJH BBICIIMX Kap60HOBI)IX KHUCJIOT, HMX MOIOUICC JIeICTBHE.

Tonsamue o cunmemuueckux moouwgux cpedcmeax(CMC)

33

VYrneBobl

OO1mas XxapakTepuCTHKA YTIIIEBOJIOB.
Knaccudukanms yrineBogos (MOHO-, AU-H HOJIUCAXAPHIBI).
MoHocaxapuasl:  INIIOKO3a,  (pykroza, puboO3a,  rajgaxrosa,
ne3okcuprbo3a.du3ndeckrne CBOWCTBA W HAXOXICHHWE B TPUPOJE.
@otocuntes.  Onmuueckas uzomepus.  Konvuamo-yennas
maymomepus Ha npumepe MOeKyIbl 2110K03bl, npoekyuu Xeyopca, o-
u f-anomepol 2n10K03bl. XUMUYECKHAE CBOWCTBA IIIIOKO3BI: C yJYacTHEM
CIIMPTOBBIX M AJIBACTHIHOW TPYII, CIUPTOBOE M MOJIOYHOKHCIIOE
OpoxeHHE TNIOKO3bl. [IpUMEHeHHe TIIOKO3bl, €€ 3HaueHHe B
KHU3HEJEATeIbHOCTH OpraHu3Ma.
Jucaxapuasl: caxaposa, MajJbTo3a U JJakTo3a. BoccTaHaBnuBaromue u
HEBOCCTAHABJIMBAIOIINE TUCAXAPHUIBL.
I'uaponus caxapossl. HaxoxaeHHeB MpUpoje U IpUMEHEHHE.
Ilomucaxapuapl: Kpaxman, TJIMKOTeH M nemmoinosa. CrpoeHue
MaKpOMOJICKYJIKpaxmaJa, TIIMKOTeHA 1 LEJITION03bL.
@dusnyeckne CBOMCTBAa KpaxMala M [EJUTIONO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmasa (TMApOJN3, KAUeCTBEHHAs peakIys ¢ HomoMm).
XUMHYECKHe  CBOWCTBA  IEIUIIONO3BI  (THOPOIM3,  PEaAKIHS
noxydenne >¢upos uesmmonossl). [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a,alleTaTHBIN MIETIK).
JKcHepUMEHTATbHbIE METOAbI M3Y4YeHMsI BellecTB 1
HX NPeBPALLICHUI:

e JleMOHCTpauuu:
— CBOMCTBa CIIUPTOB: pPacTBOPUMOCTH B BOJIE, B3aHMOJICHCTBHE
JTaHOJIA C HATPUEM, OKHCIEHHE STWJIOBOIO CIUpPTA  JUXPOMATOM
Kayus (BO3MOXKHO MCIOJIB30BaHUE BUAEOMATEPHAIIOB); KA4ECTBEHHbIE
peaKkyy albJeTHA0B: C aMMHUAYHBIM PacTBOPOM OKcHIa cepedpa u
rugpokcunaoM Menu(Il); xuMmueckne CBOWCTBa pacTBOpa YKCYCHOH
KHUCJIOTHI.

e JlabopaTOpHBIE OIBITHI:

— peakius raunepuHa ¢ ruapokcupommenu(1l);

— OKHCIIEHHE OTHJIOBOTO CHHpPTa B aibACTHJ pPacKaJeHHOU
MEJIHOHITPOBOJIOKOH;

— B3aWMOJICHCTBHE pacTBOpa IItoKko3bIc TuApokcuaoM Memu(11);

— B3aMMOJEHCTBHE KpaxMasa ¢ HOJOM.
e [lpakTHyeckue paboOTHL:

1ab0paTopuy TPH  HUCMOJIb30BAHUM XUMHUIECKOU
MOCyAbl M OOOpYJOBaHMA, a TaKXKe IPaBHIAM
oOpalieHusi C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMH BBINOJIHEHUS 71a00paTOPHBIX
OIIBITOBH TPAaKTUYECKUX PadoT

0 TMOJYyYEHHI0O M M3YYCHUIO OpPraHMYECKHUX
BEILECTB.

n IIpencTaBasTe pe3ynabTaThl SKCIEPUMEHTA B
dopMe 3amEcH  ypaBHEHHH COOTBETCTBYIOLIMX
peaKIuii ¥ eTaTh BEIBOIBI HA MX OCHOBE.

. [IpoBOANTH BBIMUCICHUS A ONpEACICHHS
MOJIEKYJISIPHOH (OPMYJIBI OPraHMYECKOTO BEIECTBA
[0 YPaBHEHHWIO XUMHYECKOH peakuud U 10
MacCOBBIM JIOJIIM aTOMOB 3JEMEHTOB, BXOJAIIUX B
€ro COCTaB, a TAK)XE Ha ONpeJleNICHUE JONH BBIXOJA
MPOAYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOKHOTO.

= CaMocCTOATeNbHO IUTaHUPOBATh "
OCYIIECTBIISATH CBOIO MI03HABATENIbHYIO
JIeSITeNIbHOCTh, NPUHUMATh aKTUBHOE Yyd4yacTue B
TPYIIIOBON y4eOHOH NeATEITFHOCTH
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—  oIpexeneHue

— 0 KOJIMYECTBY BelIecTBa (Macce, 00beMy) IPOTYKTOB PEAKIIHU

— pelleHHe pacu€THBIX 3aJad Ha OIpeAelieHHEe IOJH BBIXOJa

Ne 2. Pemenue sKCHepUMEHTANBHBIX 3amad 1Mo TemMe «CIUpTH |
(beHomBI;
Ne 3. Pemienue 3KcriepuMEHTaNbHBIX 3amgad mo Teme «KapOoHOBEIC
KHUCTOTHL. CIIOKHBIC D(PUPBD».

e  PacuéTHblc 3a1a4u:

MOJICKYJIIpHOH ~ (OpMyNBl  OpPraHHMYECcKOro
BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINUX B
€ro cocTas; 1o Macce (00beMy) IPOIYKTOB CTOPaHUS;

I/I/I/IJ'II/II/ICXOI[HBIX BCIICCTB,

MPOAYKTa PEaKIIMK OT TEOPETHYECKH BO3MOKHOTO

Pasnen 4. A3oTcoaep:xaniue oprannyeckue coequHenus 12 4

4.1

AMUHBI. AMAHOKHUCIIOTEL.
benku

12

AMMHBI — OpraHW4YecKHe Npou3BOJHbIE amMMuaka. Kiaccudukaums
aMHHOB: ajqudaTHYeCKue U apoMaTHYEeCKUE; EPBUYHbBIC, BTOPUYHBIC U
TpetndyHple. CTpoeHHME MOJEKys, ob0mas (opMyna, H30MeEpHs,
HOMEHKJIaTypa W (HU3HYECKHE CBOHCTBA. XHUMHYECKHE CBOMCTBa
amn(aTHIECKUX aMHUHOB: OCHOBHBIC CBOMCTBa, AJKIJIMPOBAHHE,
peakuuu ¢ a30TUCTON KUca0Tol.Colu alKUIIaMMOHHS.
AHMIMH — TIpeiCTaBUTENb aMHMHOB apomMaTtudeckoro psga. CrpoeHue
aHWIMHA. B3amMHOEe BIMSAHME TPYNI aTOMOB B MOJIEKYJE aHMJIMHA.
OcoOeHHOCTH XMMHUYECKHX CBOWCTB aHMJIMHA. KauecTBeHHBIE peakiuu Ha
aaniH. CriocoObl OTy4YeHHe U IPUMEHEHHE
audaTHueCcKUX aMHUHOB U aHUJIMHA U3 HUTPOOEH301a.
AMUHOKHCIIOTHI. Homenknarypa u HU30MepHusl. OtnenbHbIe
NPEICTABUTEIHN 0-aMHUHOKHCIIOT: TJIHIWH, alaHUH, (eHUNANAHUH, CEPUH,
2YMAMUHOBASL  KUCIOMA, Au3uH, yucmeun. Onmuueckas uzomepust
amunoxucrom: D- u L-amunokuciome.
®duznyeckre CBOHCTBA aMUHOKHUCIIOT. XUMHYECKHE CBOMCTBA aMHHOKHCIIOT
Kak aM(OTEpPHBIX OPTaHUIECKUX COCMHEHNH,PEaKiysl ITOJUKOHICHCAIIHH,
00pa3oBaHKe MENTHIHON CBS3M.
Buonoruueckoe 3HaueHNE aMUHOKUCIIOT. CUHTE3 IENTHIIOB.
Benkn xak mpupomHble momuMepsl. IlepBudHas, BTOpHYHAS W
TpeTHYHAsi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB:
THIPOJIN3, ACHATYpalus, KAUeCTBEHHbIE peakuy Ha Oenku. [lonamue
06 asomcooepicaujux 2emepoyuKIu4ecKux COCOUHEHUSIX.
ITupumuounosvie u nypunogvle ocHosanus. Hykieunoevle Kuciomoi:
cocmas, cmpoenue u OUoI02U4ecKoepob.
IJKCHepUMEHTAIBHbIC METOAbI M3Y4YeHHsI BeIlleCTB 1 UX NPeBpalleHuii:

e JleMOHCTpauuu:

— pacTBOpeHHE OEJKOB B BOJIE; ICHATYpalHs OSJIKOB IIPH HarpEBaHUH;

IBETHBIC PEAKIIMH OCITKOB.

. PackpbiBaTh CMBICII M3y4acMbIX IOHATUHI
(BBLAGNATH MX XapaKTEPHBICIIPU3HAKK) U IIPUMEHSTh
3TH TIOHATHUS NPH OMHCAHUM COCTaBa W CTPOCHUS
BEIECTB, Ul OOBSCHEHHS OTACNBHBIX (DAaKTOB WU
SIBIICHUH.

. Hcnonp30BaTh XMMHUUECKYIO CHMBOJIHKY JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BépHyTOHi, COKpAIIEHHON) bopmyn
a30TCOZEPIKAIMX OPraHUYECKHUX BEIECTB.

= OnpenensaTs MPUHATIC)KHOCTh
a30TOCOJIEp)KAIINX BEUIECTB K OIpPEAEICHHOMY
KJIacCy MO COCTaBYy M CTPOCHHUIO, Ha3bIBaTh HX II0

CUCTEMATUUYECKON HOMEHKJAType;  IPUBOJIUTH
TPUBUAJIBHBIE Ha3BaHUs OTZEIbHBIX
IpeJCTaBUTENEH.

. XapakTepHu3oBaTh COCTaB, CTPOEHHUE,

NpUMEeHeHne, GU3NYecKue U XUMUUECKHEe CBONCTBA,
BR)XHEHWIINE  CMOCOOBI  TMOJYYEHHs]  TUIMYHBIX
IpeJCcTaBUTeNe a30TCOAEPIKAIUX COSAUHEHHH.

. OmnwuceiBaTh COCTaB, CTPYKTYPY, OCHOBHEBIE
CBOMCTBa OENKOB; MOSCHATH HA MIPUMEPax 3HAUCHUE
6eJIKOB JUIs OpraHu3Ma 4eJI0BeKa.

. [IpoBOANTH BBIYHMCICHUS UISI OINpPEACeIICHHS
MOJIEKYJISIPHOW (HOPMYJIBI OPTaHMYECKOTO BEIIECTBA
IO MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIINX
B €r0 COCTaB, a TAKXKe M0 YPABHEHUSIM XMMUYECKHX
peaxIui.

. Hcnons3oBath oOleHayyHble  METOJbI
MO3HAHUS TP CaMOCTOSITEIbHOM IUIAHUPOBAHMU,
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o [IpakTuueckue pabOTHI:

Ne 4. Pemenme OKCHEpUMEHTANBHBIX 33Jad [0  TEMe
«A3oTcoepKale OPraHuYeCKUue COSIMHEHUS;
Ne 5 PemieHue  SKCIEpUMEHTANBHBIX 3a4ad [0  TeMe
«Pacnio3HaBaHue OpraHUYECKUX COCTUHEHUI.

e  PacuéTHblc 3a1a4u:
— ONpeACTCHHE  MOJCKYJSIpHOW  (OpMyNIBI  OpPraHHYECKOTO

BEILECTBA 10 MACCOBBIM JOJISIM aTOMOB JJIEMEHTOB,BXOISIINX B €0
cocTaB; 1o Macce (00beMy) MPOAYKTOB CTOPaHUS; MO KOJIHYECTBY
BemecTBa (Macce, 00beMy) MPOIAYKTOB PEAKIIMH H/WIH HCXOIHBIX
BEILECTB;

— peleHHe pacdyETHBIX 3aJad Ha ONpeAeTICHUE IOJMU BBIXOAA MPOIYKTa
pPEaKIU OT TEOPETHUECKHU BO3ZMOKHOTO

XHMHUYCCKOTro
OIIBITHI n

IIPOBENECHUH u OINKCaHUH
SKCIEPUMEHTa (;mabopaTtopHbie
npakTHYecKue paboThl)

. CaMocTOoSTeNbHO ITaHUPOBATh u
OCYILIECTBIIATH CBOIO MO3HABATENIbHYIO
JIeSITeNbHOCTD; IPUHUMATh aKTUBHOE y4acTHe B

|

- TpynnoBoi y4eOHO! AesTeTbHOCTH

B IPYNIIOBON y4eOHOM AEATEIIEHOCTH

Pa3gen S. BoicokoMoeKyJIsIpHbIe €

oeqUHEHNs 64

5.1

BricokoMoneKysipHbIe 6

COCOANHCHUA

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEANHEHUI: MOHOMED,
MOJMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3alNH, CPEIHSI
MoJeKyJsipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJEKYIISPHBIX
COEIMHEHUH — MTOJIMMEpHU3aIns 1
NOJMKOHACHCAuus.  [Ipedcmaeénenue 0  cmepeopecyispHOCMU U
HAOMONEKYIAPHOU ~ CMPYKMype — NONUMEPO8,  3a6UCUMOCMb  CE0UCME
NOIUMEPOE OM  UX MONEKYIAPHO20 U HAOMOJEKYJIAPHO20 CMPOCHUS.
HOHI/IMepHLIe Matepualbl. IInactmaccer (HOJ’II/K)TI/IHQH, MOJIMIIPOIUJIICH,
MOJIMBUHWIXJIOPUJ, TOJIUCTUPOJI, ITOJIUMECTUIIMETaAKpHIAT, HOJ'II/IKap6OHaTbI,
nonmdTUIIeHTepedTaNaT). Y THIN3auus 1 nepepaboTka IacTrKa.
OmacToMepbl: HaTypalbHBIH, CHHTETHUECKHE Kaydyku (OyTaIueHOBBIH,
XIJIOPOTIPEHOBBIH, H30TIPEHOBEIH) 1
cHIMKOHbI. Pe3nHa. Bonokna: HaTypanbHbIe (IIEPCTh, IEJIK), HCKYCCTBCHHBIE
(BHCKO3a, anleTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA (KallpOH U JIaBCaH).
Tonumeput CneyuanbHo20 Ha3HaueHus (meghaon, Keenap,
INEKMPONPOBOOsAUUe NOTUMEPDL, OUOPA3IacaemMble HOIUMEDDL).
JKcNepuMeHTAIbHbIE METOAbI H3y4YeHHsI BelleCTB H MX NpeBpallleHuii:

e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3iaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
macTMace, KayaykoB.

o [IpakTHueckue pabOTHI:
Ne 8. Pemienue sxcnepuMeHTanbHbIX3aa4 1o TeMe «Pacrno3HaBanue
IUIACTMACC M BOJIOKOH)

Bragets mzydaeMbIMH XMMUYECKAMU HOHATHAMU:
pacKpbIBaTb CMBICI H3y4aeMbIX IOHATHH H
MIPUMEHSATH 3TH HOHATHS NIPH OMHCAHUU COCTABA U
CTPOEHUS BBICOKOMOJEKYISIPHBIX OPraHMYECKHX
BEILECTB, ISl 00BSICHEHNUS OT/IEIBHBIX (haKTOB

U SIBJICHUH.

= Mcnonp30BaTh  XMMHUYECKYIO CHMBOJIMKY JUIS
COCTaBJICHUsI CTPYKTYPHBIX (OPMYJ BeEIECTB
(MOHOMEPOB ¥ TONMMEPOB) U YPaBHEHHH peakunit
HOJIMMEPHU3ALUUH TTOINKOH/ICHCALIUH.

= OnucelBaTh ~ COCTaB, CTPOEHHUE,  OCHOBHBIE
CBOMCTBAa M TPHMEHEHHE KaydyKoB, Hamboiee
pacnpocTpaHEHHBIX BUJOB IIJ1aCTMACCH BOJIOKOH.

= Vcrionb30BaTh OOIIEHAYYHBIE METO/BI ITO3HAHMS

pu CaMOCTOSATEIILHOM IUIAHUPOBAaHMH,
IIPOBEACHUN U ONHCAaHUU XMMUYECKOTO
9KCIepuMeHTa  (J1abopaTOpHBIE  ONBITHI |

MIPaKTHIECKHE PAOOTHI)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC (3 4 B Heneunro, Bcero 102y9)

Koin-Bo
4acoB

Ne HaumeHoBaHue
/i pa3aenoB U TeM
y4e0HOTO IpeaMeTa

[Iporpammuoe conepxanue

OCHOBHBIE BUBI ACSTEIHHOCTH 00YIarOIIUXCS

Pa3gen 1. Teoperuueckue ocHOBBI XuMuu 394

1.1 Crpoenue aToma. 9
Ilepuoauueckuii 3ak0HA
ITepuonuueckas cucrema
XUMHUYECKHUX DJIEMEHTOB
JI.1. MenpneneeBa

Atom. CocrtaB aTOMHBIX sfep. XHUMHYECKHH OdiieMEHT. M30TomsL
Kopnyckynspuo-eonnosot oyanusm, 0801iCMBeHHAs. npupooa
anexmpona. CTpoeHHE DIEKTPOHHBIX 000JIOYEK aTOMOB, KE8AHMOGbIE
yucaa.

DHepreTndeckue YpOBHH W TIOXypOBHH. ATOMHBIE OpOWTAIH.
Knaccnpukanust XMMHAYECKHX SIIEMEHTOB (s-, p-, d-, f- DIEMEHTHI).
PacnipeneneHne 3MEKTPOHOB IO aTOMHBIM  OpPOHTANSIM;  HPUHYUN
MuHumyma suepauy, npunyun Iaynu, npasuno Xynoa. INeKTPOHHbBIE
KOH(UTypalu aToMoB 31eMeHToB | — IV mepnomoB B OCHOBHOM H
BO30YK/IEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PHUTYPALUHHOHOB.
Housmue 06 suepeuu uoHU3AYUU, SHEPSUU CPOOCNBA K IAEKMPOHY.
DNEeKTPOOTPHUIIATENIEHOCTD.

Ilepuoguueckuili 3akon u Ilepuonuyeckas cucremMa XUMHUYECKUX
anementoB/l.1. MenneneeBa. Cs3p Ilepuoguueckoro 3akoHa u
[Teproandeckoif CHCTEMBl XHMHYECKHX 3JIEMEHTOB C COBPEMEHHOMN
TEOpHeH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XMUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH HPOCTBIX M CIOKHBIX
BEIECTB II0 TPYNINaM M MepHOoAaM. 3HaUEHHE MEePHOANYECKOro 3aKOHA
J.1. Menneneena.

IKcrepuMeHTAJbHbIE METOAbI M3y4YeHHsI BelleCTB H MX NMPeBPaIIeHuii:

® JlemoHcTpamuu: Buas! Tadbmull «Ileproamdaeckas
crucreMa xumuieckux snemenToB/[. M. Menneneera»

PackppiBaTh CMBICI H3y4YaeMbIX TOHSATHIA (BBIACTATH
UX XapaKTepHBIC MPU3HAKH) U MPUMEHSATh 3TH
TIOHATHSIPH ONMCAHUH COCTABA M CTPOCHUS
BEIICCTB, ISl OOBSICHEHHS OTIENbHBIX (DaKTOB U
SIBJICHUH.

PackpbiBaTh cMbICT Iepuoguueckoro 3akoxa Jl. M.
MeHnneneeBa 1 JEeMOHCTPHPOBATE €TO
CUCTEMATH3UPYIONIYI0, OOBSICHUTEIHHYIO U
MIPOTHOCTUIECKYIO (PYHKITUH.

XapaKTepHu30BaTh HIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM M BO30Y)XJIEHHOM COCTOSIHUHM) M HOHOB
XUMHUYECKHX 3JIEMEHTOB 1 — 4 MeproJIoB U UX
BAJICHTHBIC BO3MO>KHOCTH, I/ICHOHLSyH IIOHATHUSAS-, p-,
d-31eKTPOHHbBIC OPOUTATIH, YHEPTETUUCCKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XAMHYECKUXIJIEMEHTOB ¥ HX COEIMHEHUH 10
reproaM u rpymmam [leproamdeckoit cHCTEMBI

. . Menneneesa

1.2 CrpoeHue BelecTBa. 11
Mmuoroo6pasue
BEILECTB

XuMudeckasi CBSI3b. BI/IZ[H XHUMUYECKON CBSI3HU: KOBaJICHTHasA, HOHHAaA,

MeTaluInyeckas. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOH CBS3H:
OOMEHHBIH U TOHOPHO-aKIEITTOPHBIM.
OHepruss © JAnwHA CBs3U. [lOJIPHOCTH, HANPAaBICHHOCTh U

HACBHIIaeMOCTh KOBaJICHTHOH CBsI3U. KpaTHBIE CBSI3M.
Bopopoanas cBsizb. MexmorieKkysipHble B3aUMOJIEHCTBUSL. BalleHTHOCTD U
BaJICHTHBIE BO3MOYXHOCTH aTOMOB. [ ubpuouzayus amomuuvlx opoumaeil.

CBsI3p  DNIEKTPOHHON CTPYKTYpBI MOJIEKYI C HUX T'E€OMETPHYECKUM
CTPOCHUEM

(Ha mpuMepe COeTNHEHUH ITEMEHTOBBTOPOTO TIEPHOA).

[IpencraBnenue o KOMILUIEKCHBIX COEJMHEHUX. Cocran
KOMIUIEKCHOT'O HOHa: KOMILIEKCO00Pa30BaTelb, JIUTaH]bI.
Koopaunanmonsoe YHCJIO. Homenknarypa KOMIUIEKCHBIX

PackppiBaTh ~ CMBICK ~ W3y4YaeMbIX  HOHATHH
(BBLOETAT, WX  XapaKTepHble IPHU3HAKU) |
NPUMEHSATD 3TH MOHATHUSI NIPU ONHCAHUH COCTaBa U
CTPOCHHSI BEIIECTB, ISl OOBSICHEHHS OTACIBHBIX
(haKTOB U SIBIICHUI.

OnpenensTh BU/JIbI XUMHUYECKON CBSI3U
(KOBaJIGHTHOM, HOHHOM, METaJUTMIECKOH,
BOJOPOTHOM) B COEIMHEHUSIX, THII
KPUCTAJUIMYECKON pemeETKn KOHKPETHOTO
BeIllECTBA.

OOBACHATD MexaHU3M 00pa30BaHUs KOBAJICHTHOMH
cBs131 (OOMEHHBIH ¥ JOHOPHO-aKIENTOPHBIH).
OmnpenensiTb BUICHTHOCTh W CTEIEHb OKHCIICHHS
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COENUHEHNN. 3HaueHWEe KOMIUIEKCHBIX coennHeHuil. Ilomsarme o
KOOPJIUHAIIMOHHON XUMHUH.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOIO CTpoeHUs. THuIibl
KPUCTAJUTUUECKUX PEIICTOK (CTPYKTYp) U CBOMCcTBa BemiecTB. [loHATHE O
JIUCTIEPCHBIX CUCTEMAaX.

Uctunnsie pactBophl. [lpeacraBieHne o KOJUIOMAHBIX PacTBOpax.
CnocoObl  BBIpa)KEHHUS KOHLEHTPALMU pPacTBOPOB: MaccoBas OIS
BEIIECTBA B pAacTBOpPE, MOJSIPHAS KOHIGHTpanus. HacelmenHsle wu
HEHACHIIIICHHBIE ~ PacTBOPHI,  pPacTBOPMMOCTh.  KpucTammoruaparsl.
Knaccugukarms 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB.
JKcnepuMeHTAIbHbIE METOAbI H3Y4YeHHUS BeIeCTB M MX NMpeBPalleHmii:

® JleMOHCTpauu: MOAEITU KPUCTANIMIECKUX PEIIETOK.

® PacuérHbIic 3aJa4u: C UCII0JIb30BaAaHUECM MIOHATHH
«MAacCoBas J0JId PACTBOPCHHOT'O BCUICCTBA», «MOJISIPHAS KOHIICHTAUS

XUMHYECKHX  JJIEMEHTOB B
Pa3IMYHOIO COCTaBa.

OOBSICHATD 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BHJIa XUMUYECKOU CBA3UHM THUIIA KPUCTALIMYECKON
pemeTKy.

IIpoBOoouTh BBIYMCIEHUS C  HCHOJb30BAHHUEM
MOHATHS «MacCOBas J0JIs1 BELECTBAB PaCTBOPE»

COCONHCHUAX

1.3

XuMudeckne pcaknun

19

Knaccupumkanmst  XUMHYECKMX peakIWii B  HEOPTaHMYECKOW U
OPraHUYECKOW XHUMHUHM. 3aKOH COXPaHCHHS MAacChl BEIICCTB; 3aKOH
COXpaHCHHUA W TPEBpAllCHUA OHEPrurM MNpu XUMHUYCCKUX PCaKIUAX.
TemnoBble 3¢ ¢exTsl  xumudeckux —peakuuid. TepmoxuMuueckue
YpaBHEHHUSL.

CKOpOCTh XUMHUYECKOW pEaKkluu, €€ 3aBUCUMOCTb OT Pa3INYHBIX
¢akTopoB. ['oMoreHHble W TreTeporeHHble peakiuu. Karamuz u
KaTaJIn3aTOPHL.

OOpatuMble W HEOOpATHMBIC pEaKIA. XWUMHUYECKOE pPaBHOBECHE.
Koncranta xmmudeckoro paBHoBecus. akTOpbl, BIHAONINEC Ha
MOJIOXKCHAE XUMHYECKOTO PAaBHOBECHS: TEMIIepaTypa, NaBICHHE W
KOHIICHTPAI[MM BEIISCTB, Yy4YacTBYIOIIMX B peaknuu. [lpuamum Jle
[larenbe.

DnexkTponutnueckas auccoruanus. CuiapHble W caadble 3JIEKTPOJIHTHI.
Crenenp aucconmanuu. Hownnoe npoussedenue 600vi. Cpeaa BOIHBIX
pacTBOpPOB:  KHUCIIOTHas, HeWTpasibHasd, menoyHad.  BoaopoaHslii
nokazareib(pH) pactBopa. ['maponus coneit. Peakiinu noHHOro oOMeHa.
OKI/ICHI/ITGHLHO—BOCCTaHOBI/ITeHLHLIe peaKkuuu. CTeHeHb OKHUCJICHUS.
OkuciuTels W BOCCTAaHOBUTENb.  [Ipomecchl  OKHCICHHA |
BOCCTAaHOBJICHUS. BakHeHIMe OKUCIHUTENM W BOCCTAaHOBUTENH. Merton
3JIEKTPOHHOTO OayaHca. DICKTPOIU3 PACTBOPOB U PACIIABOB BEIIIECTB.
JKCHepuMeHTATbHbIE METOIbIN3YY€HHS BEIIEeCTB U UX MpeBPaIleHii:

® JleMOHCTpalMH: pAa3IOKEHHE MEePOKCHIAa BOJOPOAAa B TPHCYTCTBUY
KaTaJn3aTopa.

¢ JlabopaTopHbIe OIBITHI: ITPOBEJICHNE PEaKIINi HOHHOTOOOMEHa;
OIIpeJIeTICHUE CPE/Ibl PACTBOPOB BEIIECTB C IOMOIIBIO

PackpeiBaTh  CMBICT ~ HM3YyYaeMbIX  ITOHATHH
(BBLOENATH MX  XapakTepHbIE IPHU3HAKH) U
NPUMEHSTH 3TH HOHATUSIPH ONUCAHUH COCTaBa U
CTPOEHHMSI BEIECTB, ISl OOBSICHEHUS OT/AEIBHBIX
(axToB U SBJICHUH.

KnaccuduiupoBath XUMHUYCCKUE PEAKIUU IO
pa3NMYHbIM ~ INpU3HaKaM (YUCIy M COCTaBy
pearupyrommx BeIecTB, TEIIoBOoMy 3ddekTy
peaknyy, W3MEHEHHWIO CTENEeHEH OKHCIEeHUS
3JIEMEHTOB, 0OPaTHMOCTH, Y4aCTHIO KaTaau3aTopa
W T.IL); CAMOCTOSITENBEHO BBIOMpAaTh OCHOBAaHHS H
KPUTEpUH JUIl  KIAcCHU(PUMKAIMKM  XUMHYECKHX

peakuuil.

OOBACHATD 3aKOHOMEPHOCTH IIPOTEKAHUS
XUMHAYECKUX peakuui c y4€TOM )50,
SHEPreTHYECKUX XapaKTepUCTHK, XapakTep

U3MEHEHHS  CKOPOCTH XHMMYECKOH peakmuu B
3aBUCHMOCTH OT Pa3IM4HBIX (PaKTOPOB, a TaK¥Ke
XapakTep CMEUIEHUs] XUMHYECKOTO PABHOBECHSIION
BIMSHHEM BHEUIHWX Bo3JercTBuid (mpuHImn Jle

[aTensbe).

PackpriBaTh CYIITHOCTb: OKHCITUTEIBHO-
BOCCTAHOBHUTEIBHBIX  PEAKIUA  MOCPEICTBOM
COCTaBJICHUS AJNIEKTPOHHOTO 0OanlaHca 3TUX

peakiui; peakuuii HOHHOTO OOMEHa myTeM
COCTaBJICHUS UX IOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHUM; peakuuid  TUAPONM3a,  peakiuiu
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YHHUBEPCAIIbHOTOMHANKATOPA.

® IIpaktudeckne pabOTHL:

Ne 1. Bausaue pa3nudHbIX (PaKTOPOB HA CKOPOCTH XUMHUYECKOH PeaKInu;
Ne 2. BimstHUE paznudHbIX (JaKTOPOB Ha MOJIOXKEHUE XHMHIECKOTO
paBHOBECHS;

Ne 3. Xummdaeckue peakiui B PaCTBOPAXAIIEKTPOIUTOB.

® PacuéTHbl€ 3a7a4n:

— pacu€Thl Macchl BellecTBa WM o00ObeMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 yJaCTBYIOIINXB
pEaKIuH BEIIECTB;

— BBIYHCIICHHE MACCOBOM JIOM U MOJIIPHOM KOHIICHTPAIIUHU BElIeCTBA B
pacTBope;

— BBIUHCICHHE Macchl (00beMa, KOJMYECTBAa BEIIECTBA) IIPOIYKTa
peaKIiK, eCIi OJHO M3 BEIIECTB JIaHO B BHJIC PACTBOPA C ONMPEACICHHON
MacCOBO# J0JIei paCTBOPEHHOTO BEIECTBA

KOMILTEKCOOOpa30BaHUS (na npuMepe
THPOKCOKOMIIIEKCOBIIMHKA U aJIFOMUHHUSA).

[IpoBoauThH " OITUCHIBATH XUMHYCCKHN
9KCIIEPUMEHT:  OMpPEACIICHHE  CPeAbl  BOAHBIX
pacTBOpOB  BELICCTB; MPOBEACHHUE  pPEaKIuid

MOHHOTO OOMEHA; M3y4YeHHE BIIMSHHS Pa3IMuHBIX
(aKTOpOB Ha CKOPOCTH peakuuii W IOJIOKEHHE
XAMHYECKOTO PaBHOBECHSI.

CrietoBaTh MpaBUJIaM IOJTB30BAaHHSA XHMHYECKOMH
OCy10i1 1 TabopaTOpHBIM 00OPYAOBaHHEM.
[NpencraBnsats pe3yJIbTaThl XUMHYECKOTO
9KCIIepUMEeHTa B (GOpMe 3alicd  ypaBHEHHI
COOTBETCTBYIOIMX PEaKkUWil W JenaTh BEIBOIbI Ha
UX OCHOBE.

HpOBOI{I/ITL BBIYUCJICHUS C HCHOJb30BAHHUCM
IMOHATHUA «MacCCOBasA N0Jid BEHICCTBA B paCTBOPEC»,
a TaKXe 10 ypPaBHEHUSAM XMMHYECKUX PEaKLui, B
TOM YUCJIC TCPMOXUMUYCCKHUEC paC‘léTLI

Pa3nen 2. Heoprannyeckasi xumus 544
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[Tonoxenne nemeramwmoB B Ilepuoanueckoil cucteMe XUMHYECKUX
anemeHnToB J[.J1. MeHneneeBa 1 0cOOEHHOCTH CTPOCHHUS MX aTOMOB.
®Du3nuecKue CBOMCTBa HEMETAJUIOB. AJIOTPONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpOo/a, cepkbl, pocopa u yrireposa).

Bonopon. [Tomydyenne, pusmueckie 1 XHMHUYECKUE CBOMCTBA (peakIuu

C MeTaJllaMH U HEMETaITaMH, BOCCTAHOBJIICHHE OKCHIOB M COJICH).
I'unpunel. TOIIMBHBIE 3JIEMEHTHI.

lanorensr. HaxoxaeHne B MpHUpOIE, CIOCOOB! MONYyYCHUS (PH3HUYCCKIE H

XUMUYECKHUE CBONCTBA. l"anoreHoBo10pO/IbI. Baxwneiinme
KHCJIOPOJCO/IEpIKAIlie COeAMHEHHsT TanoreHoB. JlabopaTopHble W
MPOMBIIIJICHHBIE ~ CIIOCOOBI  TIONyYeHUs  rajoreHoB. lIpuMeHeHue

TaJIOTEHOB U UXCOEIMHEHU.

Kucnopon, o30H. JIabopaTopHbie ¥ MPOMBIIIIIEHHBIE CTIOCOOBI TIOTYYESHHS
kucioposaa. Ou3nyecKkne U XMMUYECKHECBOHCTBA KUCIIOPOIa M 030HA; UX
npuMeHeHre. OKCUIbl U IEPOKCUABL.

Cepa. HaxoxpeHue B mpupoje, CIOCOOBI MONydYeHUs], (Qu3nueckue u
XUMHUUECKHe cBoiicTBa. CepoBOIOPO, CYIbQHIBI.

Oxcuppl cepri(IV) u (VI). CepaucTas ucepHast KUCIOTBI M UX COJIH.
OcobOeHHOCTH CBOWCTB cepHOi kucioThl. Ilpumenenuwe cepbsl u €
COEUHEHUIL.

Azor. HaxoxneHne B mpupoze, crnocoObl MOIydeHus, (U3NYecKHe H

PackpriBaTh CMBICH U3y4aeMbIX MOHATHHI
(BBLAETATH MX  XapakTepHble TMpPHU3HAKH) U
MIPUMEHSITh 3TH MOHATHUS MPU OMHCAHUM COCTaBa M
CTPOCHHUS BEIIECTB, I OOBSICHEHUS OTIEITBHBIX
(aKTOB ¥ SIBICHH.

OOBsCHATh 00mIHEe 3aKOHOMEPHOCTH B U3MCHEHUHU
CBOMCTB HEMETAJUIOB U UX COEAUHEHHUN C y4ETOM
CTPOEHUSI UX aTOMOB M  IOJOXEHUS B
[lepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. N. Menneneena.

XapakTepu3oBaTh (omUCHIBATH) oOmue
XAMHUYECKHE CBOMCTBA HEMETAJJIOB, UX
BOXHEMIIMX COENMHEHWH, TMOATBEpXkAas 3TO
OIMMCaHue puMepamMu ypaBHEHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH.

CocTaBIsITh YpaBHEHHS OKHUCJIUTEIBLHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ n peaxunl‘/i HOHHOTO
obOmeHa u PpacKkpbiBaThb UX CYHIHOCTH C IMOMOLIbBIO
SJICKTPOHHOT'O OalaHca ¥ HOHHBIX ypaBHeHHﬁ.

XapaKTCpI/BOBaTB BJIMAHHUEC HCEMCTALJIOB W HX
COCOUHEHUN Ha >KUBBIC OpPraHnu3Mbl; OITMCHIBATH
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XUMHYECKHe CBOiicTBa. AMMHaK, HUTPUABL. OKCHIBI a30Ta. A30THCTas 1
a30THasl KUCJIOTHI M MX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[TpumeHeHnune a3oTa 1 €ro COeANHEHUI. A30THBIE y100pEeHUSI.

®docdop. Haxoxnenue B npupojie, crocoObl MONydeHHs, GU3HIECKUEe U
xuMudeckue cBoiictBa. @Dochumpt u  ochun. Oxcumel docdopa,
oprodocdopHast kucimora H ee comd. Memadghocpopras  u
nupogocgopuas kuciomel, gocgopucmas u  gocpoprosamucmas
KUCIOMBbL.

IMpumenenne docdopa m ero coemmuHeHmin. DocdopHbIe ymOOpeHUS.
VYraepoa. HaxoxaeHue B mpupoje, CrocoObl MONydeHus!, Gpusndeckue u
xumudeckue cBoiictBa. Okcnsl yriepona(ll) u (IV), yronpHas Kuciora u
ee conu. [IpuMeHeHre yriepo/a u ero COeIMHeHUH.

Kpemuuii. HaxoxaeHue B npupo/ie, cioco0bl monydeHus:, Guznueckue u
xumuueckne cBoiictBa. Oxcua kpemHusA(IV), kpemMHHeBas KHUCIOTa,
cunukatel. [IpuMeHeHMe KpemMHHss M ero coenuHeHui. CTekio, ero
TMOJY4YC€HUEC, BUJbBI CTCKOJI.

JKcnepuMeHTAIbHbIE METOIbI H3y4YeHHsI BellleCTB H MX NpeBpalleHuii:

® JlemoHcTpammu: o00pas3lbl HEMETauloB; TopeHue cepsl, (ocdopa,
JKeJIe3a,MarHus B KHCIOPOJE.

b J'Ia60paT0prle OIIBITBI: KAaYCCTBCHHBIC PCAKIMU Ha HCEOPraHUYCCKHUC
HOHBI U KATUOH BOAOPOAA; NOJYUCHUC N CO6I/IpaHI/Ie ra3oB.

® IIpaktudeckue paboTHI:

Ne 4. Pemrenune skclepuMeHTaIBHBIX 337a4 10 TeMe «l anoreHs»;

Ne 5. Pemenme »sKkcmepuMeHTalbHBIX 3agad 1mo Teme «Cepa u ee
COCIMHEHUS.

Ne 6. PerieHne skcriepuMeHTaIbHBIX33/1a4 110 TeMe «A30T u hochop u ux
COEIUHEHUS.

® PacuéTHble 3a7a4n:

— BBIYHCJICHHC MAaCChl BCIICCTBA HUIIN o0beMa ra3oB 10 N3BCCTHOMY
KOJIMYECTBY BCIICCTBA, MacCe€ WIN 06’I:CMy OJHOTO HU3
Y4YaCTBYIOINXB PCAKIIUN BCIICCTB,

— BBIYHCJIICHHUC MAacCChl (061:6Ma, KOJIMYECTBA BeIIIeCTBa) OPOAYKTOB
peaKknuu, €CJin OJHO U3 BEIICCTB UMECT IPHUMECH;

— BBIYUCIICHHE Macchl (00beMa, KOJMYeCTBa BEIIECTBA) MPOIYKTA
peaxImy, eciii OHO U3 BEUIECTB JAHOB BHIE PACTBOPA C ONpeIeNeHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

— BBIYHMCJICHHEC BbIX0JJd MPOAYKTA PECAKIUU OT TCOPETUICCKHU BO3ZMOKHOT'O

MIPUMCHEHHE B Pa3INIHBIX obnactax
MIPAKTUYECKOI JesTeIbHOCTH YeIOBEKa.
IlonTBepxkmaTh  CYILIECTBOBaHHE TI'€HETHYECKOI

CBA3U MCXKAY HCOPraHMYCCKUMHU BCUIECTBAMU C

MIOMOUIBIO ypaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHil.
[IpoBoauTh peakuuu, MOITBEP K TAIOLIIE

KAueCTBEHHBIH COCTaB BELIECTB; pPaclO3HABATH
ONBITHBIM INYTEM AaHHUOHBI, NPUCYTCTBYIOLINE B
BOJHBIX pacTBOpax.

Habnromate W oONHCHIBATE JIEMOHCTPAI[OHHBIH
JKCIIEPUMEHT;  CAMOCTOSITENIbHO  IJIAHUPOBATh,
MIPOBOJUTH u ONUCHIBATh XUMHUYECKUH
SKCHEPUMEHT (;maboparopHbie OTIBITHI u
MPaKTUYCCKHUE paOOTHI); MPEACTABIATH PE3YJILTAThI
XMUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3arucu
YpPaBHEHUM COOTBETCTBYIOIIUX PEaKLMil U JeNaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBath mpaBWiaM TOJb30BaHUSI XUMHUYECKOMH
MIOCYIOH U JTAOOPAaTOPHBIM 000PYIOBAHHEM.
[IpoBoauTh  BBIYMCIEHUS [0  YpPaBHEHHUIM
XUMHUUYECKUX PEaKIH.

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh
CBOIO TO3HABATEJBHYIO AESTEbHOCTD; IPUHUMATh
aKTHMBHOE Yy4yacTHe B TPYINIOBOW  y4eOHOI
JIeSITeNIbBHOCTU

22

Merannsr
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IlomoxxeHre MeTaIoB B Hepnonnqecxoﬁ CHUCTEMEC XHMHYCCKUX

PaCKpBIBaTB CMBICJI H3y4YaceMbIX IIOHSITUI
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ameMeHTOB. OCOOCHHOCTH CTPOCHHS AIIEKTPOHHBIX 00O0JI0OUEK AaTOMOB
METaoB. Pacnpocmpanenue Xumu4eckux 1eMeHmOo6-Memaiios 6
semHoul kope. OOImMe (uU3MUYECKUEe CBOWCTBA METAUIOB. [IpuMeHeHUe
METaJUIOB B OBITY, IpUpoJie U TeXHUKe. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUH psil HampspkeHnd MertamioB. OOmue crnocoObl
MOJy4YEeHUS METaJUIOB: TUIPOMETAIITyprus, MUPOMETaJLTypIus,
anekTpometaiLtyprus. [lonstue o koppo3un MetamioB. CriocoObl 3alHUTHI
OT KOPpPO3HH.

Ob6mas xapakTepucTuka MetainioB IA-rpymmer [leproandaeckoit cucTeMsl
XUMHYECKUX AJIEMEHTOB. HaTpuii u Kanmii: monydeHue, uzmdeckue u
XMMHUYECKHE CBOICTBA, IPIMEHEHNETIPOCTHIX BEIECTB M X COCANHEHUH.
Oo6mas xapakrepuctika MetainioB ITA-rpymms [leproandeckoii cucTeMsr
XMMHYECKHX 3JIEMEHTOB. MarHuii M KaablHi: NOTydeHHe, GU3HIecKue 1
XMMHYECKHe CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCIUHECHUH.
JKecTkocTh BOJBI M CIOCOOBI €€ YCTpaHEeHUsI.

ANIOMUHMI: TONydyeHHe, (U3MYECKME M XHMHUYECKHE CBOWCTBA,
NPUMEHEHHE MPOCTOr0 BEUIECTBA M €ro COoeAMHEeHWH. AM(oTrepHble
CBOMCTBAa OKCHAA U THUIPOKCHIA AaIOMHUHMS, T'MIPOKCOKOMIUIEKCHI
AIIOMUHUSL.

OOmas xapakTepUCTHKa METAUIOB NO00YHBIX noarpymn (b-rpymm)
ITeproanaeckoii CHCTEMbI XUMHIECKUX 3JIEMEHTOB.

Pusnveckue U XMMUYECKHE CBOHCTBA XpoMa M €ro coequHeHnH. OKCHabI
n rugpokcunsl xpoma(ll), (III) m (VI). XpoMaTel m IUXpOMAThl, WX
OKHCIINTENbHBIE cBoHCTBA. [loTyueHne u mpuMeHeHne xpoma.
du3nuecKkue M XMMHUYECKHE CBOICTBA MapraHiia M €ro COEJIMHEHHIl.
OcnoBuble coequaenus Mapradna (II), (IV), (VI) u (VII). Ilepmanranar
KaJHs, ero OKUCINTEIIbHBIE CBOMCTRA.

®usnyeckue M XMMHMYECKHE CBOMCTBA JKele3a M €ro COCOUHEHMM.
Oxcunpl, tugpokcuasl u comu xenesa(ll) u (III). Ilomydenune u
IIPUMEHEHHE JKelle3a U €T0 CIIJIaBOB.

Menp: monmydeHue, GU3HMUECKHE M XUMHYECKHE CBOWCTBA, NPUMEHEHHE
MPOCTOTO BEIIECTBA U €TI0 COCANHEHUH.

IlueK: momydeHue, (QU3MUECKHE M XUMHYECKHE CBOWCTBA, NPUMEHEHHE
MPOCTOTO BEIIECTBA U €r0 coeMHeHN. AM(OTEpHBIE CBOWCTBA OKCHIA U
TUIPOKCUAA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA.

IKcIepUMeHTAIbHBIC METO/IbI H3Y4YeHHSl BeIeCTB M X NPeBPAIIeHHIl:

b I[eMOHCTpaIII/II/IZ KOJUIeKIHs «MeTalibl 1 CILJIaBbI», BSaHMOHCﬁCTBHC
MICJIOYHBIX MW IICJIOYHO3EMCEIBbHBIX METAIJIOB C BO,HOI71 (B03M0)KHO
HCIIOJIb30BAHUEC BI/II[COMaTepI/IaIIOB).

® JlaGopaTopHbIE OTIBITHI:

(BBIEETATh WX  XapakTepHbIE TPU3HAKH) U
MPUMEHSTH 3TH MOHATHSI TIPU ONKUCAHUU COCTaBa U
CTPOEHHUS  HEOpPraHMYECKUX  BeUIeCTB,  JJIs
O0OBSICHEHUS OT/ICIBHBIX (PAKTOB U SIBIICHHI.
OOBSACHATH 00IIKE 3aKOHOMEPHOCTH B U3MCHCHUU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U MX COCAUHCHUI
Cc y4éTOM CTPOEHHUSI UX aTOMOB U IOJIOXKEHHS B
[lepnoauueckoil cucteMe XMMUUYECKUX 3JIEMEHTOB
JI. . Menneneena.

XapakTepu30BaTh (omrCHIBATH) oOmme
XHMHWYECKHUE CBOMCTBA METAJUIOB, UX BaKHECHIIINX

COCAMHEHHUH, TOATBEpXKIas 3TO  OIHCAaHHE
pUMepaMu YpaBHEHHH  COOTBETCTBYIOLINX
XMMHUYECKHX peaKIuii; IMpUMEHEHHE METaIOB B
Pa3IUIHBIX obmacTax MPaKTUYeCKOi

JNCATEILHOCTH YEeJIOBEKa, a TaKKe MCIIOJIb30BAaHHUE
WX JUIS CO3JIaHUSI COBPEMEHHBIX MaTepuajoB W
TEXHOJIOTHH.

OnuceiBaTh CHOCOOBI  3aIMTBl  METAIOB  OT
KOppo3uu. PackpbIBaTh CYIIHOCTh OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIX  PEAKIMIL MOCPEACTBOM
COCTaBJICHHS ANIEKTPOHHOTO  OalaHca dSTHX
peakuui.

[IpoBoauth peakuuu, MOATBEPKAAIOLIUE
XapaKkTepHble CBOWCTBA HW3YYaeMbIX BEIECTB,
pacno3HaBaTh OINBITHBIM MYTEM HOHBI METAIIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaxX

IIpoBoauts u OIIUCBLIBATH XUMUYECKUI
3KCIIEPUMEHT (;mabopaTopHsle OIIBITHI u
IIPaKTUYECKUE paboTsr); IIPEJICTaBIIATh

pe3yNIbTaThl XMMHUYECKOTO IKCIIEPUMEHTa B (hopme
3allUCH YPABHEHUI COOTBETCTBYIOIIMX PEAKIMNA U
JIeNIaThbBBIBOJIBI HA UX OCHOBE.

CrnenoBaTh npaBWiaM MOJIb30BAHUS XUMHUYECKON
nocyzoi n 1abopaTopHbIM 000PyI0BAaHHEM.
IIpoBoauTH  BBIUUCIEHHS 1O  ypaBHEHUSIM
XUMHUYECKUX PEaKIHil.

CaMOCTOSITENTbHO IUIAHHPOBATH M OCYIIECTBIISATH
CBOIO II03HABATEIbHYIO AEATEIbHOCTh; IPUHUMATh
aKTUBHOE ydYaCcTHE€ B TPYNIOBOW  y4eOHOMH
JIEeSTENBHOCTH
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- B3aPIMO,ZIeI>iCTBPIe IICJIOYHBIX W IICIOYHO3CMCEIBHBIX MCTAJIIOB C
BOJIOU (BO3MO)KHO HCIIOJIb30BAaHUC BI/IZ[COMaTepI/IaIIOB);

— B3aUMOJICWCTBHE TUIPOKCHUIOB aIOMUHUS M IMHKAa C PacTBOpamMu
KHCJIOT U IIEJIOUCH;

— Ka4Y€CTBCHHBIC PCAKIINU Ha KaTUOHBI METAJIJIOB.

® IIpaktudeckne pabOTHI:

Ne 7. Pemenne skcnepuMeEHTaIbHBIX 3a7ad 10 TeMe «MeTauibl TIaBHBIX
MOJTPYIII;

Ne 8. Pemenne sKcriepiMEHTAIBHBIX 337124 10 TeMe «MeTaIbl ToO0YHBIX
MOTPYIII.

® PacuéTHbl€ 3a7a4n:

— BBIYHUCJIICHHEC MacCChI (O6I>CMa, KOJIM4YECTBa BCH.[@CTBa) OpoaAyKTa
pcaknum, €CJIrM OAHO M3 BCIICCTB JAHOB BUJC paCTBOpA C onpeneneHHoﬁ
MacCOBOH HOHeﬁ PACTBOPCHHOT'O BCUICCTBA, UJIN UMCCT IIPHUMCCH;

— BBIUKCJICHHEC Macchl (00beMa, KONIMYECTBA BEIICCTBA) MPOAYKTA
peaxIuy, eciIu OJHO U3 BEILeCTB JaHOB BHJE PacTBOpPaA C ONpEICICHHOM
MacCOBOM J10JIe paCTBOPEHHOTO BEILIECTBA;

— BBIYHMCJICHHMC BbIXO0J4d MPOAYKTA PCAaKIUU OT TCOPCTUICCKHU BO3MOKHOT'O

Pasznena 3. Xumus u :xKu3Hb 94

3.1

Merozapl HO3HAHUA B
XHAMUHU.
XWMUS ¥ 5KA3Hb

Pomp xumMum B oOecreueHHH YCTOP’I‘II/IBOFO pa3BUTHA HYCJIOBCUYCCTBA.
[lonstue o HAYYHBIX METOAAaX IO3HAHHA W METOHOJIOTMU HAYYHOI'O
HUCCIICAOBAHMA. Hay‘IHBIC MMPUHIHUIIBI OpraHu3salnuu XUMHUYECKOI'O
IMPOU3BOJICTBA.

[MpoMbilieHHbIE  CIIOCOOBI  TOJIyYEHUs] BaKHEWIIMX BEUIECTB (Ha
mpUMepe  MPOM3BOJACTBA AaMMHAaKa, CEpHOH KHCJIOTHl, METaHOIa).
ITpomslieHHBIE CHOCOOBI  TOJIydeHUs] METAJUIOB U CIUIABOB.

XUMHUECKOE 3arps3sHEHHE OKpPY)KAIOLIeW cpelsl W ero IOCIEICTBHS.
Ipobnema nepepabomxu omxo006 u nOOOUHBIX NPOJYKkmMos. Poilb XuMun
B oOeclieueHUH JHepreTudeckoil OesomacHocTH. [Ipunyuns
«3enenouxumuuy.

Xumust u 310poBbe uenoBeka. JlekapcTBeHHble cpeAcTsa. [IpaBuna
UCTIONB30BaHUsl JEKapCTBEHHBIX IMpenaparoB. Pomb XUMuUU B pa3BUTHH
MEIUIUHBL.

Xumus muiy. OCHOBHBIE KOMIIOHEHTHI nuiu. [lumessie qo6aBku. Pomib
XHUMHHU B 00€CIIEYeHUH MTUIIEBOI 6€30MacHOCTH.

Kocmernaeckne u mapdromepHsie cpenctBa. beiroBas xummus. IlpaBuia
0e30IaCHOTO ~ WCIIONB30BAHMS  NpenapaToB  OBITOBOM  XHMHUH B
[IOBCEIHEBHOM JKU3HHU.

PackpeiBaTh  poIb  XUMHH B pPELICHUH
SHEPreTUYECKHUX, CHIPHEBBIX M IKOJOTMYECKHX
npoOJieM 4YeJoBeYecTBa, ONKCHIBATH OCHOBHBIE
HanpaBJICHUA pPa3BUTHUA XUMHUYECKON HayKu U
TCXHOJIOTHH.

[MpumensTh mpaBmiIa Ge30macHOrO oOpalieHus ¢
BEIICCTBAMU, HCIIOJB3yEMbBIMHU B HOBCSHHeBHOﬁ
KM3HM; a TaKkkKe IpaBwia  0e30IacHOro
MOBECHUS B IEISIX COEpeXeHUs 340pOBbI H
OKpYXalolleH MNpUPOIHON Cpeabl; IOHWMAaTh
OTIACHOCTh BO3JICHCTBHSI Ha >KMBBIE OPTaHU3MBI
OTIpEJIeJICHHBIX BEIIECTB, CMBICH IOKa3aTels
IMAK, mnosicHATh Ha nOpUMeEpax  CrocoObl
YMEHBIICHUS! M TPEJOTBPAILEHHUS WX BPETHOTO
BO3JICHCTBHS.

AHaHI/IBI/II)OBaTL u KPUTUYECKU OLICHUBATh
nHPOPMALINIO, CBA3aHHYID C  XHUMHYECKUMHU
mnmpoueccaMmu MW HMX BIIMAHUEM Ha COCTOAHHC
OKpY>Karoliei cpeibl.
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XuMH B CTPOUTENbCTBE. BakHEHIne CTPOUTENbHBIE MaTepUalIbl
(uemeHT, 6eToH). [IpON3BOACTBO CTPOUTENBEHBIX MaTEpHAIIOB.

Xumust B CeIbCKOM Xo3dicTBe. OpraHuueckue M MHHEpaJIbHBIC
ynoOpeHus.

Heoprannueckue wmarepuansl (KOHCTPYKLMOHHBIE MaTepHaibl, KPacKH,
CTEKJIO, KepaMUKa). MaTepuaisl A5 21eKTpoHuKU. HaHoTexHOoMOrNM

Hcnonb3oBats HOJTyYCHHbIE 3HaHHS |
npencTaBieHus O  chepax — ACSTEIBHOCTH,
CBSI3aHHBIX C HAayKOH ©  COBPEMECHHBIMH
TEXHOJIOTHSIMH, KaK OCHOBY JUISl OPHCHTAIMHU B
BbIOOpe cBOel Oyaymeil mnpodeccuoHanbHON
JICATEeIbHOCTH.

Hcnons30BaTh CHCTEMHBIE XHMHUYECKHC 3HAHHUS
IUIsi OOBSICHEHHS M TIPOTHO3UPOBAHMS SIBJICHHIA,
UMCIOIINX  CCTECTBCHHOHAYYHYI  IPHPOLY,
[POTHO3HUPOBATh, aHAIM3UPOBATh M OLCHHBATH C

HO3UILIUHA 3KOJIOTUUECKOH 0€30I1aCHOCTH
MOCTCACTBUSL OBITOBOH W  IPOW3BOIACTBEHHOU
eI TEILHOCTH YyeJIOBEKA, CBsI3aHHOM C
nepepaboTKo BEIIIECTB; HCIIOJIb30BaTh

MOJyYEHHbIE 3HAHUA ISl MPUHSATHUS TPaMOTHBIX
peleHuid pobieM B CHTyalUsAX, CBS3aHHBIX C
XHUMHEHN.

[IpuHuMaTh ydacTHe B OOCYXICHHH IpOOIEM
XUMHUYECKOW M 3KOJIOTMYECKON HaIpaBJIEHHOCTH,
BBICKAa3bIBaTh ~ COOCTBEHHYIO  IO3UIMIO IO
mpobieMe W TpeasaraTh BO3MOXKHBIE MYTH €&
penieHus

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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MNOYPOUYHOE INVTIAHUPOBAHUE

10 KJIACC
Ne KosanuyecTBo yacoB
Tema ypoka
n/n Bcero | KP 1P

1 [IpeameT u 3HAUYECHHME OPTaHUIECKON XUMHUH, TIPEICTABICHIE O MHOTO00Opa3HH OPTaHHICCKUX COSTMHEHUI 1

) DNEeKTPOHHOE CTpPOEHHe aroMa yriepona (OCHOBHOE W BO30YXIEHHOE COCTOSHUS). BaleHTHBIE BO3MOXKHOCTH aTroma 1
yriepona

3 XI/IMI/IjIeCKaSI CBSI3b B OPIaHUYECKUX COCAMHEHMAX. MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM CBSI3M, CIOCOOBI pa3phiBa 1
cBsizei

4 Teopust cTpoenust opranndeckux coenquneHuid A. M. bytieposa 1

5 Bunsl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3()(EKTh B MOJIEKYJIaX OPraHMYECKUX COCTUHEHUH 1

6 [IpencraBnenne o knaccudukanmu u cucreMatrndeckas HomeHknatypa (IUPAC) opranmueckux BemecTs 1

7 Krnaccudukamnms peakiuii B opraHUUecKOi XUMHUH 1

8 CuctemaTtusauus u 0000IIEeHIE 3HAHUN TI0 TEME 1

9 AJKaHBI: TOMOJIOTHYECKHH psifl, 001as popMmylia, HOMEHKJIATypa U U30MEPHs, SIEKTPOHHOE ¥ MTPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYI

10 PusnvecKre U XUMUYECKHE CBOMCTBA AJIKAHOB 1

11 Haxoxaenue ankanoB B mpupoze. Croco0bl NOoTyueHHs ¥ MPUMEHEHNE allKaHOB 1

12 Huknoankansl: obmas GopMyna, HOMEHKIATypa U U30MEpHs, OCOOCHHOCTH CTPOCHUS W XMMHUYECKHUX CBOHCTB, CIIOCOOBI |
MOJTYYEHUS] U IPUMEHEHHUE

13 Pemrenne pacy€THbIX 3a/a4 Ha ONpeE/ACICHUE MOJIEKYISIPHOW (OPMYIBI OPraHMYECKOTO BENIeCTBA 0 MAaCCOBBIM JOJISIM 1
aTOMOB 3JIEMEHTOB, BXOJSIINX B €ro coctaB. CuctemaTuzauus 1 00001IeHNe 3HaHUK TI0 TeMe

14 AJKEHBI: TOMOJIOTHYECKHUH psif, oOmas ¢popMmyIia, HOMEHKIIATypa, NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI. 1
CTpyKTypHas U IIHC-TPAaHC-U30MEPHS AJIKEHOB

15 duznyeckre U XUMUYECKUE CBOMCTBA alkeHoB. [IpaBumio MapkoBHUKOBa 1

16 CriocoObl OJTy4eHUs 1 IPUMEHEHHE AJIKEHOB 1

17 [Ipaktuueckas padora Ne 1 o Teme "[lodyueHue sTuIeHa M U3yUYEHHUE €T0 CBOMCTB" 1 1

18 Perenne pacu€THbBIX 33714 Ha OIPEJICIICHUE MOJICKY/IIPHOM (POPMYIIbl OPraHu4eCcKOro BEIecTBa 1

19 AJIKaJMeHbI: CONPSKEHHBIE, N30IMPOBAHHbIE, KyMyJIHpoBaHHbIE. OCOOEHHOCTH AIIEKTPOHHOIO CTPOCHHS 1

20 XHUMHYECKHE CBOWCTBA CONPSIKEHHBIX JUEHOB 1

21 Crioco6bI ONy4YeHHsI ¥ IPUMEHEHHNE aJIKaNeHOB 1

2 AJKUHBI: TOMOJIOTHYECKHHA P, o0mmas GpopMmyIia, HOMEHKIATypa, JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, 1

(m3nyecKkue CBONCTBA
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23 XUMHUYECKHE CBONCTBA QJIKUHOB 1
24 KauecTBeHHbIE peakIlui Ha TPOMHYIO CBS3b 1
25 CrniocoObl oMy4eHNs 1 TPUMEHEHHE AIKHHOB 1
26 Pemenue 3aga4u: pacu€Tsl 10 YpaBHEHUIO XUMHUECKOHN peakiiuu 1
27 CuctemaTnsauus 1 0000IIeHIE 3HAHUN TI0 TeMe 1
73 ApEeHBI: TOMOJIOTHYECKUH psin, oOmas Gopmyrna, HOMEHKIATypa. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT 1
OeH3o0J1a 1 TOIyoJa, X (GU3NUECKHE CBOWCTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKLIMH 3aMEIIeHUs 1
30 XVMHUYECKUE CBOWCTBA apEHOB: PEaKLMH MPUCOCTMHEHHSI, OKHCICHHE TOMOJIOroB OeH3071a 1
31 Oco0eHHOCTH XUMHYECKHUX CBOHCTB CTUPOJIA 1
32 Pemenne pacu€THBIX 33729 Ha OIPEIEICHNE MOJISKYIISIPHON (OPMYITBI OPraHUIeCKOTO BEIIEeCTBA 1
33 Crioco0bI oNy4YeHHsI ¥ IPUMEHEHHE apeHOB 1
34 I'eneTnueckas CBs3b MEXKIY PAa3IMUHBIMU KJIACCAMHU YTIEBOAOPOIOB 1
35 Pacu€rel mo ypaBHEHHSIM XMMHYECKUX peakiuii. CuctemMaTusanus U 0000IIeHHe 3HaHHI 110 TeMe 1
36 [pupoanslii ra3. [lonyTHele HeDTIHbBIE T'a3bl 1
37 KaMeHHBI yroib 1 IPOAYKTHI €ro nepepadoTKu 1
38 Hed b u crioco0Os! e€ nepepadboTku. [IpuMeHeHHE TPOAYKTOB MepepadOTKU HEPTH 1
39 I'eneTnueckas CBSA3b MEXAY Pa3IMUHBIMU KJIACCAMHU YTITIEBOJOPOLOB 1
40 ["ajoreHonpon3BOIHBIE YTICBOAOPOIOB: MEKTPOHHOE CTPOCHHUE; PEAKIIMHU 3aMEIICHH rajloreHa 1
41 [elicTBue 1enouei Ha raloreHnpon3BoAHbIe. B3aumonelicTBUe TUTralOreHaJKaHoOB ¢ MarHUEM U LIMHKOM 1
42 Cucremarmszanus 1 0000IIeHE 3HAHUH 110 paszeny "YTriaeBoaopoisr" 1
43 KontponbsHas pabora o Teme "YriaeBoaoposr" 1 1
44 [IpenenvHble OAHOATOMHBIE CHHPTHI: TOMOJIOTMYECKUH psia, obmas ¢opMmyna, CTPOEHHE MOJEKYJI, HW30MEpHs, 1
HOMEHKJIATypa, Ki1accudukauus, Gusndeckue cBoiicTa

45 XUMHUECKUE CBOMCTBA NPEAEIbHBIX OJHOATOMHBIX CIIUPTOB 1
46 Crioco0b! oy4YeHHs ¥ IPUMEHEHHE OJHOATOMHBIX CITUPTOB 1
47 [IpocThie 3pHUpBI: HOMEHKIATYPA K H30MEPHS, 0OCOOCHHOCTH (PU3MYECKUX U XUMHUYECKHX CBOHCTB 1
48 MHOroaToMHbIE CITUPTHI: STHIICHIIIMKOIb U TIUIEPHH, HX (pU3HYecKre 1 XMMUYEeCKHE CBOICTBa 1
49 Crioco0b! moNy4YeHHs ¥ IPUMEHEHHEe MHOTOAaTOMHBIX CITUPTOB 1
50 @DeHoJ: CTpOeHHE MOJIEKYJIbI, pu3nyecKre cBOWCTBA. TOKCHYHOCTH (heHona 1
51 XuMHUECKHe CBOMCTBA (peHoma 1
52 CrniocoObl oy4eHusl U IpUMeHeHHne GeHoia 1
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53 [Ipaxtrueckas padora Ne 2. PemeHne skcriepuMeHTaIbHBIX 3a1a49 1mo Teme "CrupThl u GeHObI" 1
54 CucremaTtu3auus 1 0000IIeHIE 3HAHUN TI0 TEMe 1
55 AJbIeruapl M KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIBI; TOMOJOTHMYECKHE psabl, olOmas Qopmyna, 1
M30MEpHsI 1 HOMEHKJIaTypa
56 AJBIETHIBI ¥ KETOHBI: (PU3HYECKHE CBOMCTBA; pEaKIIUH MTPUCOCTNHEHIS 1
57 Peakiun oKHcIIeHUsI M KAYECTBEHHBIE PEaKLMH albJETHI0B H KETOHOB 1
58 CriocoObI OTYYCHHS aJIbJICTHIOB M KETOHOB 1
59 OnHOOCHOBHBIE MpeiebHbIE KAPOOHOBBIE KUCIOTHI, OCOOCHHOCTH CTPOCHUS HX MOJIEKYJI 1
60 W3omeprs 1 HOMEHKIIaTypa KapOOHOBBIX KHCJIOT, UX (GU3NUECKUE CBOWCTBA 1
61 XuMHA4YeCcKHe CBOHCTBA MPeNETbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1
62 Oco0eHHOCTH CBOHCTB MypaBbHHOM KHCIOTE. MHOT00Opa3ne KapOOHOBBIX KUCIOT 1
63 OCOoOEHHOCTH CBOMCTB: HENpENEeNbHBIX M apOMaTHYECKUX KapOOHOBBIX, TUKAapOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT. 1
[IpencraBuTeny BbICHIMX KAPOOHOBBIX KHCIOT
64 [TonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIOT 1
65 Crioco0bI oNy4YeHus U IpUMEHeHHe KapOOHOBBIX KHCIOT 1
66 CrnoxxHbIe 23UPHI: TOMOJOTUYECKHUH psif, o01ast popMyiia, H3oMepHs 1 HOMEHKIIATypa 1
67 dusnyeckre 1 XMMUYECKUE CBOICTBA 3(UPOB 1
63 Pemrenne pacy€THBIX 3agad: 1O YpaBHEHHIO XHMHYECKOM pEaklMd, Ha OIpelelieHue MOJEKYSIPHOH (QopMyIIbl 1
OPTaHMYECKOI0 BEIeCTBA
69 [IpakTnueckas padora Ne 3. Penienue skcniepuMeHTaNIbHBIX 3a1a4 1o Teme "Kapbonossie kucinotel. CiioxHbie 3¢upsr” 1
70 XKupsl: cTpoeHue, GU3NUECKUE U XUMHUECKIE CBOUCTBA (THAPOIIH3) 1
71 Oco0eHHOCTH CBOMCTB JKHPOB, COJAEPXKAIIUX OCTATKH HEMPEENIbHBIX )KUPHBIX KUCIOT. JKUpHI B pHUpoie 1
7 Mpblia KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX Motollee aedctBue. [IoHATHE O CHHTETHYECKHUX MOIOIIMX CPEACTBaX |
(CMC)
73 I'enernueckas cBs3b yIJI€BOJOPOJOB M KUCIOPOICOAEPKAIIMX OPraHUYECKUX BEILIECTB 1
74 Pacuérbl 0 ypaBHEHHSIM XUMUYECKUX PEAKIUI 1
75 Cucremarnzanus 1 0000IIeHNE 3HAHUI 110 TeMe 1
76 OO11as xapaKTepHCTHKA YIIIEBOIOB U KIaCCU(PHKALIUS YTIAEBOAOB (MOHO-, IU- U TOJIMCAXapUIbI) 1
77 MoHocaxapusl: GU3MUECKHE CBOWCTBA U HAXOXKICHUE B IPUPOAE 1
78 [IprMeHeHue IIoK03bl, €€ 3HaUeHHE B )KU3HEACATEILHOCTH OpraHu3Ma 1
79 Hucaxapuasl: caxapo3a, MajbTo3a M JIakTo3a. HaxoxeHue B IpupoJie ¥ NpUMEHEHHE AUCAXAPUIOB 1
80 [Monmcaxapuipl: CTpOSHHE MaKPOMOJIEKYJI, PH3MUYECKHE 1 XUMUYECKHE CBOMCTBA, TPUMEHEHUE 1
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81

ITousTHE 00 HNCKYCCTBCHHBIX BOJIOKHaX

1
82 Perenue pacyeTHBIX 3a7a4 Ha ONpeeSICHHE 10U BBIXOJIa MPOAYKTA PEAKIUH OT TEOPETUIECKH BO3ZMOKHOTO 1
83 CucremaTtnsauus 1 0000IIeHHE 3HAHUHN TI0 pa3aey 1
84 KonTponbHas padora o teme "Kucnopoacoaepikaniie opraHHuecKue COeTMHCHUS " 1
85 AMUHBL: Kaccu(UKaIms, CTpoOeHHE MOJIEKYI, o0mas GpopMyia, H30Mepus, HOMEHKIIaTypa U (U3UIECKUE CBOWCTBA 1
86 XWMHYECKHE CBOMCTBA anu(aTHICCKUX aMIHOB 1
87 AHWIIWH: CTpOEHNE aHWIMHA, 0COOCHHOCTH XUMHUICCKUX CBOWCTB aHWIIMHA 1
88 Crioco0bI oydYeHHs ¥ IpUMEHeHHe anu(aTniecKux aMIHOB 1
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepusi, puszndeckue cBoiictBa. OTAenbHbIC NPEACTABUTENN 0-AMUHOKHCIIOT 1
90 XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT, X OMOJIOTMYECKOE 3HAUCHUE aMUHOKUCIOT. CHHTE3 U TUPOJINU3 NS THIOB 1
91 Benku kak mpUpOAHbIE MOIUMEPHL; CTPYKTYPBI OEITKOB 1
92 XMMHYECKHE CBOICTBA OCIKOB 1
93 A30TCOepXKAIIUE TeTEPOIMKINYECKUE coeuHeHNUs. HyKIIeMHOBBIE KUCIOTHI: COCTaB, CTPOCHUE M OHOJIOTHYECKAS POJIh 1
94 [IpakTuueckas padora Ne 4, PerieHne 3KCIICpUMEHTAIIBHBIX 3a/1a4 110 TeMe " A30TcojiepKallie OPpraHndecKUe COeTUHeHHS" 1
95 [IpakTnueckas padora Ne 5. Penienne skcniepuMeHTaIBHBIX 3a1a4 110 TeMe "Pacno3HaBaHne OpraHNueCcKUX COeIMHEHUH" 1
96 KontponbHas padota o Teme "A3zoTcoaepikaliyne opraHndeckue coeiuHeHus" 1
97 OCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJIEKYIAPHBIX COEAMHEHWH ¥ METOIbl WX CHHTE3a —IIONIMMEpH3alus | 1

MTOJIMKOHICHCAIUS

98 [Imactmaccel. YTuinzanus U nepepadoTKa IIacTUKa 1
99 OnacToMepbl: HaTypaJIbHBIM CHHTETHYECKUE KaydyKH. Pe3nHa 1
100 BonoxkHa: HaTypaibHbIe, HCKYCCTBEHHBIE, CHHTeTUYECKUE. [loTMMephl crielnaibHOTrO HA3HAUCHUS 1
101 [TpaxTuueckast pabora Ne 6. Perienne skciepruMeHTaIbHBIX 3a7a4 1Mo Teme "Pacmo3HaBadue miacTMacc U BOJIOKOH" 1
102 000011IeHNe U CUCTEMATH3AIINS U3YUYSHHOT0 MaTepraiia 1o teme "BbICOKOMOJIEKYJISIPHBIE COSAMHEHUS" 1

1
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11 KJIACC

Ne KoaunuecTBo yacoB
Tema ypoka
n/n Bcero KP TIIP

1 Atom. CocTaB aTOMHBIX g1ep. XUMHUYECKUH 371eMEHT. M30TombI 1

2 CtpoeHue 371eKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE YHCIIa 1

3 Knaccudukanms XuMHUUECKUX 3JIEMEHTOB (s-, p-, d-, f-ameMeHThI) 1

4 Pacnpenenenue 31eKTpOHOB 1O aTOMHBIM OPOUTAIISIM 1

5 OJeKTpOHHbBIE KOH(PUTYpaLMH aTOMOB JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUU 1

6 DNeKTpoHHbBIE KOH(PHUTYpaIii HOHOB. DIEKTPOOTPHUIIATEILHOCTD 1

7 Hepnozinqecxnﬁ 3akoH U [lepuoanueckas cucrema xumudeckux 3neMeHToB J. Y. Menneneesa, CBsA3b ¢ COBPEMEHHOU 1
TEOpHEH CTPOEHHS AaTOMOB

3 3aKOHOMEPHOCTH U3MEHECHHUS CBOMCTB XMMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BELIECCTB I10 1
rpynmaM v nepuojam

9 CucremaTusanus u 0000IeHIe 3HAHUHN TI0 TeMe 1

10 Bunst xmvinqecxoﬁ cBs3U. MexaHu3Mbl 00pa30BaHUs KOBAICHTHOW CBs3U. BomopomHas cBs3b. MeXMONEKyIsIpHbIE 1
B3aMMOJEHCTBUA

1 BaneHTHOCTH 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X T€OMETPHYECKUM 1
CTpOEHHEM

12 IIpencraBneHus: 0 KOMILUIEKCHBIX COEJJMHEHMSIX: COCTaB U HOMEHKJIATypa 1

13 BemectBa MONEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THITBI KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB 1

14 [TonsiTue o nucnepcHsix cucremax. IlpencraBieHue o KOJUIOUIHBIX PACTBOpax 1

15 VcTrHHBIE pacTBOPHI: HACHIIIEHHBIE M HEHACHIILIEHHbIE, PACTBOPUMOCTh. KprcTamioruapaTsl 1

16 CrniocoObl BEIpa>KeHHUS KOHLIEHTPALMU PacTBOPOB 1

17 Pemenune 3a1a4 ¢ MCTIONIb30BaHUEM MOHATHH ""MaccoBas 10J11 pacTBOPEHHOIO BellecTa", "MossipHas KOHIeHTpanus" 1

18 Knaccugukaiys 1 HOMEHKIaTypa HEOPTaHMUECKUX BEIIECTB 1

19 Cucremaruzamnys 1 0000IIeHe 3HAHUI 10 TEME 1

20 KonTponbras pabora mo temam "Ctpoenne atoma. [leprnoandeckuit 3akoH u [leproanyeckas cucreMa XUMHIECKAX 1 1
anemenToB JI. . Menneneesa", "Ctpoenue BemecTBa. MHOrooopasue BerecTs"

1 Knaccudukanms XuMudeckrnx peakiuii B HEOPraHMYECKOW W OPTaHUYEeCKON XUMUH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB; 1
3aKOH COXPAaHEHUS U NPEBPAIICHHS SHEPT UM [TPU XUMHUYECKUX PEAKIUIX

22 TennoBbie 3 PeKTh XUMUYECKUX peakuuil. TepMoXuMHUUeCKue ypaBHEHUS 1

23 Brruucnenus no ypaBHEHUsIM XMMUYECKUX PEAKLUI U TEPMOXUMHUECKUM YPaBHEHUSIM 1

24 CKOpOCTh XUMHYECKON peakluy, e€ 3aBUCUMOCTh OT Pa3IN4HBIX (hakTopoB. Karamus n xarann3aTops 1

40



25 I'oMOreHHBIE U TETEPOreHHbIE PEAKIIUU 1
26 [IpakTuueckas padota Ne 1 o Teme "BrausHue pa3nuiHbix pakTOpOB HA CKOPOCTh XUMHUYECKON peakiun” 1
27 O6patumble 1 HeOOpaTUMBbIE peakiy. XUMHUYECKOE PABHOBECHE 1
28 [Ipaktrueckas padora Ne 2 mo Teme "Biusaue pa3muyabiX (aKTOPOB HA MOJIOKEHIE XUMIYECKOTO PAaBHOBECHS" 1
29 OnexTponutuieckas puccoruanus. CHibHbIE U c1a0bie AIeKTPoIuThl. CTEeTeHb AUCCOIHAIliN 1
30 Honnoe nmpounssenenne Boapl. Cpemxa BOTHBIX pacTBOpoB. Bomopoansiit mokaszarens (pH) pactBopa 1
31 I'maponus coneid. Peakuuu, npoTekaroiye B pacTBOpax JIEKTPOJIUTOB 1
32 [Ipaktuueckas padora Ne 3 o Teme "XUMHYECKHE PEaKIMU B paCTBOPaX IEKTPOIUTOB" 1
33 OKuHCAUTETHHO-BOCCTAHOBUTENBHbIE peakiiuy. BaxkHene OKUCIUTEIN U BOCCTAHOBUTEIH 1
34 MeTo1 3JIeKTPOHHOTO (3JICKTPOHHO-MOHHOT0) OajlaHca 1
35 DIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB 1
36 Pewienue 3a1a4 pa3nuyHbIX THIIOB 1
37 Peienue 3a1a4 pa3nuyHbIX THIIOB 1
38 Cucremarmzanus 1 0000IIeHNE 3HAHUH 10 TeMe "XUMUdecKkne peakun' 1
39 KontponbHas pabota no Teme "Xumudeckue peakuun' 1
40 [Tonoxenune nemeramwnos B [lepruoanyeckoii cucreme xumudeckux snemeHToB [l. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS 1
ux atoMoB. du3nyeckre cBoiicTBa HEMETAIUIOB
41 AnnoTponus HeMeTaJUIoB (Ha MpUMEpe KUCIIopoa, cepsl, pocdopa u yriaepoaa) 1
42 Bogopon: nonydyenune, pusndeckne 1 XMMUYECKHe CBOMCTBA. | uapuap 1
43 l"anoreHsl: HAXOX/ICHUE B TIPUPOJIE, CHOCOOBI TTOTyUeH s, PU3NUSCKIE U XUMHYECKHE CBOHCTBA 1
44 I'anorenoBo10po/ibl. BaxkHeline KUCIopoCOAEpKaIUE COEIMHEHUS TAIIOTEHOB 1
45 JlaGopaTopHbIe ¥ MPOMBIIIIICHHBIE CITIOCOOBI MOJIYYCHHUS T'aJIoreHOB. [IprMeHeHHEe raJIoreHOB U UX COCTUHCHUN 1
46 [IpakTnueckas padora Ne 4. Pernenne sxcriepuMeHTaBHBIX 381249 110 TeMe "["amorensr"” 1
47 Kucnopon: nabopaTopHbie U MIPOMBIIIIEHHBIE CIIOCOObI MOy4YeHus, pru3ndeckre u XuMuIeckue cBoictBa. O30H. 1
[IpuMeHeHue KUCa0poia v 030Ha
48 OKcuIBI U IEPOKCHIBI 1
49 Pemenwne 3ana4 pa3nuIHBIX THIIOB 1
50 Cepa: HaxOXIeHHE B IPUPOJIE, CIOCOOBI IONTyUeHHs, GU3NUECKIE U XUMHUYECKHE CBOMCTBA 1
51 CepoBogopos, cylbhus! 1
52 Kucnoponconepxkamue coeuaenus cepbl. OcOOEHHOCTH CBOHCTB CEPHOU KHUCIOTHI 1
53 [IpakTuueckas padora Ne 5. Penienue sxkcriepuMeHTaIBHBIX 3a7a4 o Teme "Cepa u e€ coequHeHus" 1
54 A30T: HaXOXKJCHHE B IIPUPOJIE, CIIOCOOBI MOTYUYCHHUs, PU3NICCKHE U XUMUYECKHE CBOMCTBA. AMMMAK, HUTPHIBI 1
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55 Kucnoponconepxkaiue coequaenus a3ota. OCOOCHHOCTH CBONCTB a30THOM KHCIIOTBI 1
56 [IpuMmeHeHue a30Ta ¥ ero COeTUHCHUN. A30THBIC yIOOPCHMUSI 1
57 ®dochop: HaXOXKIEHUE B TPUPOJIE, CIIOCOOBI OTyUYeHHsI, (PU3MUECKUE U XUMHUYECKUE cBOoHCTBa. Dochuant u pochun 1
58 Oxcunsl pocdopa, pochopconepkamue KUcI0TsL. Comn GpochHOopHOH KUCIOTHI 1
59 [Ipumenenne dochopa u ero coenunernii. @ochopHbIE YI0OpEHUS 1
60 [Ipaxtrueckas padora Ne 6. Permenne skciepuMeHTaIBHBIX 3a1a4 10 TeMe "A30T U ¢hocdop U UX COeTMHCHHS" 1
61 Yriepon: HaXOXKIESHNE B IPUPOJIE, AJUIOTPOITHBIC MOAU(MUKAINK;, (PU3NUSCKAE U XUMHICCKIE CBOMCTBA, TPUMEHEHUE 1
62 Oxcun yraepona(Il), oxcun yrnepona(IV), yronpHast KUCIOTa U €€ COIH 1
63 Pemenue 3a1a4 pa3IuyHbIX TUIIOB 1
64 KpemHuii: HaxoxxJeHre B IPUPOE, CIIOCOOBI MONy4YeHus], GU3NUECKUE U XUMUUECKUE CBOMCTBA 1
65 Oxkcun kpemuus(1V), kpemMHHEBasT KUCTIOTA, CUITHKATHI 1
66 [IpuMeHeHue kpeMHuUs U ero coeauHeHui. CTeKIIo, ero noiay4eHue, BUAbl CTEKIIa 1
67 Peienue 3a1a4 pa3nuyHbIX THIIOB 1
68 CucremaTtusauus u o0o0meHne 3Hanui 1o reme "Hemeranmnsr" 1
69 Kontponbhas padora no teme "Hemerasisr" 1
70 AHanm3 pe3ylnbTaToB KOHTPOIBHOUW pabOThI, KOPPEKIUS OMTHOOK 1
7 [Nonoxenne metaiuioB B [lepromudeckoii cucteMe XUMUYECKUX 3IIeMEHTOB. OCOOEHHOCTH CTPOSHHUS DIIEKTPOHHBIX 1
000J109€K aTOMOB METAJLIOB
72 Oobuume puznueckue cBocTBa MeTa/uIoB. [IpruMeHeHne METaJuIOB B OBITY M TEXHHKE 1
73 CmnaBel MmeTaiuioB. Koppo3ust MmeTamion 1
74 Pewrenune 3a1a4 pa3jMyHbIX TUIIOB 1
75 DNEKTPOXUMUYECCKHI Psiji HANPsHKEHUH MeTayioB. OOIMe Crioco0bl MOJIYYCHHUS METAIIJIOB 1
76 O6mias xapakrepucTika MeTauioB IA-rpymnms! [leprogndeckoit CHCTEMbl XHMUYECKUX dJIEMEHTOB. HaTpuii u kamid: 1
noyryueHue, GU3nIecKre U XUMHIECKHE CBOMCTBA, TPIMEHEHHE MPOCTHIX BEIMIECTB M UX COEAMHEHUI
77 O6mias xapakrepuctika MetamuioB I[A-rpynmsl [Teproandeckoi cuCTEMbl XUMHUECKHX 3JIEMEHTOB. Marnuii U KalbIHid: 1
noJjry4eHue, (PU3n4YecKue 1 XMMHUUECKUE CBOWCTBA, IPUMEHEHHE NPOCTHIX BELIECTB M UX COSAMHEHHUN
78 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHHS 1
79 AJFOMUHWIA: TTONTy4eHue, GU3NUECKUE U XUMHUUYECKIE CBOUCTBA, PUMEHEHHE 1
80 AmdoTepHbIe CBOHCTBA OKCHIA U THIIPOKCHUIA AITFOMHHUS, THIIPOKCOKOMILIEKCHI aJTFOMHUHUS, UX TPUMEHEHHUE 1
81 Pemenwne 3aga4 pa3nuIHbIX TUIOB 1
82 [IpakTuueckas padora Ne 7. Penienne skcriepuMEeHTAIBHBIX 3a1a4 10 TeMe "MeTasuibl raBHbIX noArpymnm” 1
83 O6mias xapakTepucTHKa MeTayu1oB no0ouHbIx noarpynm (b-rpynm) [lepronuyeckoil cucTeMbl XUMHUYECKHUX SJIEMEHTOB 1
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84 dusnyeckre 1 XMMUYECKUE CBOMCTBA XpOMa U €r0 COeIMHEHNH, UX TPUMEHEHHUE 1
85 Baxwnelimme coennHeHus: Mmapraiua. [lepMaHraHat Kajius, ero OKHCIUTENbHBIE CBOHCTBA 1
86 dusnuecKkre U XUMHUYECKHE CBOMCTBA jKeJe3a U ero coequHeHni. [loaydeHne U npuMeHeHre CIIaBOB JKeme3a 1
87 Du3NYEeCKHe U XUMUYECKHUE CBOMCTBA MEJIU U €€ COSTMHEHUM, X IPUMEHEHNE 1
88 Du3NYeCKre U XUMUYECKHUE CBOMCTBA IIMHKA U €r0 COSIMHEHUH, X MpUMEeHEHNe. | MAPOKCOKOMITIEKCHI IMHKA 1
89 [IpakTidaeckas padora Ne 8. Permenne sxciepuMeHTaATBHBIX 32124 10 TeMe "MeTamisl TOO0YHBIX moArpynd” 1
90 Pewienure 3a1a4 pa3IuyHbIX TUIIOB 1
91 000011IeHre U CUCTEMATH3alUs M3YYSHHOT0 MaTepuaiia o teme "Merasuibr” 1
92 KonTposbHas pabora o teme "Merasuibr" 1
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHOM pab0ThI, KOPPEKIIUS OLMTHOOK 1
94 Pons xumunm B oOecrieueHNH YCTOWYMBOTO Pa3BUTHS YesioBeuecTBa. [[oHITHE O HAYYHBIX METO/IaX UCCIIEIOBAHUS BELIECTB 1
95 Hayunbie mpuHIIMTIBI OpTaHA3ad XUMUYECKOTO TPOU3BOACTBA. [[pOMBITIIIEHHBIE CTTOCOOBI TIONYYEHSI BAYKHEHIITNX 1
BEIIECTB
96 XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI M €r0 MOCIIEICTBUS 1
97 XuMus U 310pOBbE UenoBeKa. JIekapCTBEHHbIE CPEICTBA 1
98 Xumust muii. Poib XuMuM B 00€CIIEUEHNH TUIIEBOI OE€30IIaCHOCTH 1
99 Kocmerunueckue u napdromepHsle cpeacTsa. berToBas xumus 1
100 Xumus B CTpouTenbCcTBe. BaxkHeliue CTpouTenbHbIE U KOHCTPYKIIMOHHBIE MaTEPUAIIbI 1
101 XuMHUsL B CENILCKOM X03siiicTBe. Oprannyeckue 1 MUHepajabHble y100peHus 1
102 Cucrematuzaiys U 0000IEHUE 3HAHUM 10 TEME 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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