MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
cpenHsisi o0eoOpazoBarenbHas mkoja Ne7 1. 3apuHCcKa

Paccmotpena CornacoBana YT1BepxaeHa
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I[TOACHUTEJIbHA A 3AIIMCKA

IIporpamma BHEYpOUYHOM AESATEIBHOCTH «XUMHUSI: TPOCTO U CIOKHOY MpeaHAZHAUYCHA JJIs
yaamuxcs 10 -11 kmaccoB, MPOSIBISIIONIUMX MOBBIMICHHBIH HHTEPEC K XUMUU M COOMPAIOIIUXCS
MPOJODKUTE 00pa3oBaHWE B YYEOHBIX 3aBEACHHUSX ©CTECTBEHHO Mpodmis (XHUMHKO-
TEXHOJIOTHYECKHE, METUIIMHCKUE, CEIbCKOXO03SHCTBEeHHBIE BY3bl). Kypc paccuuTtan B nepByro
ouepeab Ha y4aluxcs, 00JIalalolliuX XOPOIIUMH 3HAHUSIMU OCHOBHBIX XMMHYECKUX 3aKOHOB,
0a30BBIX 3HAHUI MO OOIIEH XUMUU U CIIOCOOHBIX K TBOPUYECKOMY U OCMBICICHHOMY BOCIIPHUSTHIO
MaTtepuaa, 4YTo MO3BOJIUT BBITIOIHATH MPAKTUYECKYIO YacTh Kypca.

[Iporpamma mo BJl «Xumus: mpocto U CIOXKHO» HAa YPOBHE CpEIHEro o0O0Ilero
00pa3zoBaHus:

- naéT mpUMEpHOE paclpeleeHue Y4eOHBIX 4YacoB [0 TEMAaTHMYECKUM paszfesam,
PEKOMEH/IyeT MPUMEPHYIO MOCIEAOBATEIIbHOCTh M3YyUYEHHUSI OTIACIBHBIX TEM Kypca € y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro MpoIecca, BO3PACTHBIX
ocobenHoctel odydaromuxcst 10—11 kmaccos;

Xumuyeckoe oOpa3oBaHHE, II0JIydaeMO€ BBITYCKHUKaMU 0O0I1e00pa3oBaTeabHOM
OpraHW3aIy, SBISICTCS HEOTHEMJIEMOW YacThlo HWX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
IEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTo oOpa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHHSI U OOLICH KyIbTYpbI
YEJIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
npuUpoaHOI cpene. Peanusyercs xuMudeckoe o0pazoBaHUE 00YJArOMIMXCS Ha YPOBHE CPEAHETO
obmiero oOpasoBanusi cpeacrBamu B/l mo yueOHOMY mpeameTy«XuMus: IPOCTO M CIIOXKHOY,
CoJlep’)KaHWE W TIOCTPOCHHME KOTOPOTrO ONpeJeNieHbl B IporpaMmMe MO XHMHUU C Y4ETOM
CrenupUKA HAyKH XUMUH, ¢ 3HAYCHHS B IMO3HAHWUW TPHPOJIBI U B MATCPHAILHON KU3HU
oOmiecTBa, a Takke ¢ y4€ToM OOMIMX IeNeld W MPUHIIUIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeaHero obiero oopazoanus B Poccuiickoit deneparumu.

B coorBercTBUM C 0OOIMMHU IENsIMUA U MPUHIUIAMH CpeIHEro oOIiero odpa3oBaHUs
cojepxkaHue Kypca «XUMHUS: MPOCTO U CIOXHO», OPUEHTHUPOBAHO MPEHMYIECTBEHHO Ha
OOLIEKYNbTYpPHYIO ~ TOJATOTOBKY  OOyYarommxcs, HEOOXOAUMYI0 UM JUiS  BBIPaOOTKHU
MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEITHOTO BKJIOUEHUSI B KW3HB COLUYMA, MPOIOJIKEHUS
00pa30oBaHUs B pa3NUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHUEH.

Mean:

- (GopMHpOBaHHME CHCTEMbl XHMHUECKUX 3HAHUNA Kak BaXKHEHIIEH COCTaBIsOIIEH
€CTECTBEHHO-HAYYHOMW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIIFOYEBbIC TMOHSTHSA,
dbyHIaMeHTalbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M MOHUMAaHHE
CYIIIHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (hopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIICCTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX ISl MPUOOPETeHUS YMEHUW OPHEHTUPOBATHCS B MHpE
BEIIECTB M XHWMHUYECKHX SBJICHWN, HMMEIONMX MECTO B TMPHUPOJE, B TMPAKTHUYECKONH W
MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUHW W CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM W
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTa, COOMI0IEHUEM TPaBHI 0€30MacHOr0 OOpaIIeHUs C
BEII[ECTBAMH.

3anaum:

- anmantanus OOYYaOIIMXCS K YCIOBUSM JMHAMHUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

- ¢opMupoBaHHE y OOYYAIOMIMXCS KIIOYEBHIX HABBIKOB (KJIFOYEBBIX KOMIICTCHITHH),
MMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE NIl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,



NIOWCKa, aHalm3a u 00paboTKM HMHPOpPMALUHU, HEOOXOOUMBIX JJs NPUOOPETEHHUsS OIbITa
JESTEIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B NO3HAHUHU XMMHH, a TAKXKe Ui OLEHKHU C
MO3HIINN YKOJIOTHYECKOM O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOILECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOAHYIO Cpeny;

- pa3BUTHE TIO3HABATEIIbHBIX HMHTEPECOB, HMHTEIUICKTYalIbHBIX W  TBOPYECKHX
croco0HOCTEH 00yyaromMXCsi: CIOCOOHOCTU CAMOCTOSITEIbHO NMPUOOpPETaTh HOBBIE 3HAHUS 110
XUMHA B COOTBETCTBHM C JKM3HEHHBIMH TOTPEOHOCTSMHU, HCIIOIB30BaTh COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTUHM JUIsl TMOMCKAa W aHajuu3a Y4eOHOW M Hay4HO-TOIYJISIpHOU
UHPOPMALIUU XUMHUYECKOTO COJICPIKAHMS;

- (opMHMpOBAaHUE U pa3BUTHE Yy OOYYAIOLIMXCS ACCOLMATHBHOIO U JIOTMYECKOI'O MBIIUIEHUS,
HaOJIOaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUTAHUPOBAHUM U MPOBEJICHUM XUMUYECKOTO SKCIIEPUMEHTA;

- BOCIIUTAHUE Yy 00yYaroImuxcs YOS IEHHOCTH B TyMaHUCTHYECKOW HANPaBICHHOCTH XUMHH, €&
BOXHOM pOJM B PpEUIEHHH IJIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOIO IPUPOJOIOIB30BaAHMS,
MIOTIOJTHEHHUST YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXO/MMOCTH OEpeKHOro OTHOIIEHUS K TMPUPOJE U CBOEMY 3I0pPOBBIO, a TaKxke
nproOpETEHNs ONBITA HCIIOIB30BAHMSA MTOTYYSHHBIX 3HAHUH JUIS IPUHATHS TPAMOTHBIX PEHICHUI
B CUTYallUsX, CBA3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

OO1mee Ynco 4acoB, pEKOMEHI0BaHHBIX I H3y4deHus Kypca —136 gacos: B 10 kimacce —
68 yacos (2 uac B Hezeno), B 11 kimacce — 68 yaca (2 yac B HeEIIO).

COJEP KXAHHUE OBYUEHMUSI

10 KJIACC

Teopernyeckue OCHOBBI OpPraHMYecKOM XuMHM [IpegMeT opraHm4yeckom XuUMHU: €€
BO3HMKHOBEHHE, PA3BUTHE M 3HAYCHHUE B IMOJYYCHUM HOBBIX BEIIECTB M MaTepualoB. Teopus
CTPOCHUSI OpraHMyeckux coeauHeHud A.M. byrtiepoBa, €€ OCHOBHBIE IIOJOYKEHUS.
CrpykrypHble (HOPMYJIBI OPraHUYECKUX BEHIeCTB. ['oMosiorus, nzoMepusi. XuMU4YecKasi CBsI3b B
OpPTaHMYECKUX COCTUHEHHIX — OJIMHAPHBIE U KpaTHbIe cBsi3U. [IpencraBnenue o knaccupukanum
OpraHWYecKuX BemecTB. HomeHkIaTypa OpraHWYeCKMX COEIMHEHHM (CHCTeMaThyeckas) u
TPUBHAJBHBIE HA3BaHUS BAXKHEHMIIMX NPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.
DKCIepUMEHTaIbHbIE METOJIBI W3Y4YEHUs BEIIECTB W WX TMpeBpamieHuil (O3HaKOMJIEHHE C
oOpa3liaMu OpraHWYeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJETUPOBAHUE MOJEKYI
OpPraHWYECKUX BEIIECTB, HAONIOACHUE ¢ ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJlIeHHUEe, OOYTIMBAaHUE U TOPEHHUE).

YrneBonopobl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH pAn. MeTaH W 3TaH — MpOCTeiline
MPEACTABUTENN QJIKAHOB: (PU3WYECKME W XHUMHYECKHE CBOWCTBA (pEaKIuMu 3aMElICHHUS |
TOpEeHUs), HAXOXKICHHUE B MPUPOJIE, MOJIyYeHUE U MPUMEHEHHE. AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTHYECKUM psil. OTWIEH W NPONWIEH — MPOCTEHIINE NPEICTABUTEIN aJIKEHOB:
dbuznyecKre 1 XUMUYECKHE CBOMCTBA (peaKly THAPUPOBAHUS, TAIOT€HUPOBAHUS, THPATAIUH,
OKHCTICHUS M TIOJIMMEpPU3AIi), TONYyYeHHE W TpUMEHEHHe. AmkaaueHbl: OyrtamueH-1,3 u
MeTHIOyTaaueH-1,3: cTpoeHue, BaKHEHIIINe XUMUUECKAE CBOWCTBA (peaKys MOTUMEPU3AIIHH).
[Tomy4yeHne CHHTETHYECKOTO KaydyKa W PE3UHBI. AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psiji. ALETUIIEH — MPOCTEHIINI NpPeICTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
bu3HYecCKre U XUMHUYECKHE CBOMCTBA (PEaKIMy TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, THAPATAIINH,
TOpEeHHs), TONTy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, GU3NYECKUE U XUMHUUYECKHE CBOWMCTBA (peaKIuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMS), TONyYeHHE U TpPHUMEHEHHEe. TOoJIyon: cOoCTaB, CTpPOCHUE,
bu3HYeCKre U XUMHUYECKHE CBOMCTBA (PEaKIK TAIOTeHUPOBAHUS M HUTPOBAHUS ), TIOJIYICHHE U
npuMeHeHrne. TOKCHMYHOCTH apeHoB. [eHeTmueckas CBA3b MEXKIAY  YIVIEBOAOPOJAMH,
MPUHAJICKAIIUME K PA3JIMYHBIM KJIACCaM.



[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpHUpoHbIiA Ta3 U MONMyTHBIE HE(PTAHBIC Ta3bl.
Hedts u e& mnpoucxoxnenue. CrnocoObl mepepabOTKu HepTH: TeperoHka, KPEKUHT
(TepMHYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl mepepaboTku He()TH, UX TPUMEHEHHE B
IOPOMBIIUICHHOCTH M B ObITy. KaMmeHHBI yroiab M HOpPOAYKTHl €ro InepepadOoTKH.
OKCHEpUMEHTAJIbHBIE METObl H3Y4YEHMsI BEILECTB M HUX IpeBpamieHuil O3HakoMIEHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, kojutekuuu «HepTb» u «Yromnb», MonenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IMPOBEICHHE MPAKTUYECKOH pabOTHI:
IIOJIy4YEHUE 3TUIICHA U U3Y4YCHHE €ro CBOMCTB. PacuérHble 3a1aun BpIunClIeHNs MO ypaBHEHUIO
XUMHUYECKOH peaknuu (Macchl, 00b&Ma, KOJMYECTBA HMCXOJHOIO BEUIECTBA WM IPOJIYKTa
peakuMHU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX BEIIECTB WU
IPOAYKTOB PEAKIIUN).

Kucnoponconepxkamue opranudeckue coequnenus [IpenenpHpie 0HOATOMHBIE CIIUPTHI.
MeTaHoN M 3TaHOJ: CTpOeHHEe, (PU3UUECKUE M XUMHUYECKHE CBOMCTBA (pEaKkIMH C aKTUBHBIMU
MeTaJulaMH, TaJlOT€HOBOJOPOJAaMH, TOpEHHue), IpuUMEeHeHue. BopopoaHble CBA3M MEXIY
MOJIEKYJIaMU clIupToB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaToMHble CHUPTBHL. OTWICHIJIMKOJIb W TIJIMLIEPUH: CTPOCHUE, (PHU3UYECKUEe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M 4ejoBeka. llpuMmeHeHue TIiULIEpUHA U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYNbl, (pU3MuecKkue M XUMHUYecKHe cBoilcTBa. TOKCHYHOCTBH
¢denona. [Ilpumenenue ¢enona.

Anpnerufipl U KeToHbl. DopMmanbAeruj, aueTaabAerH]li CTpOeHHe, (QU3MUECKUue u
XUMHYECKHE CBOHCTBA (PEAaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEAKIIMH),
HOJy4YeHUEe U TIPUMEHEHUE. ALIETOH: CTpOeHHE, (PU3NUECKUEe U XUMHUECKUE CBOMCTBA (peakuuu
OKHCJIEHHS U BOCCTaHOBJICHHUS ), IOJYyUEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE IpeieTIbHbIE KAapOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHasi KUCIIOTHI:
CTpoeHHe, pU3NYecKre U XUMUYECKHE CBOMCTBA (CBOICTBa, 001IME AJIs KJlacca KUCIOT, peaKius
TepuUKanMK), ToJyyeHHe U mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KUCIIOT.

Mpbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX Motolee aeicTBre. CllokHbIe 3(UpPbI
KaK MPOU3BO/IHbIE KAPOOHOBBIX KUCIOT. ['MapOiH3 CIOKHBIX 3(UPOB.

XKupsl. I'naponus xupos. [Ipumenenue xupoB. buonorundeckas posb KUpoB. YTIIEBOABIL:
COCTaB, KJIacCU(pUKaLUs YyIIeBOJOB (MOHO-, 1M~ U MOJIMCAXAPUJIBI).

I'moko3a — mpocTelmii MOHOCaxapu/: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NUECKue
U XMMUYECcKue CBOHCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll), okucinenne aMMuadHbIM
pactBopoM okcuzia cepedpa(l), BoccTraHoBieHUE, OpoKeHHE TIIOKO3bI, HAX0XKJICHUE B MPUPO/IE,
npuMeHeHue, onosorunyeckas posib. orocunTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Caxapo3za — mpeAcTaBUTENb JUCAXApPUIOB, THAPOJU3, HAXOXKIEHUE B IPUPOAE U
npuMmeHenre. Kpaxman u wneminono3a Kak MNpUpoaHble mnoiuMmepbl. CTpoeHHe Kpaxmaia M
1eIUTI0103b6l. DU3NYecKre 1 XUMUYECKHEe CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peaKIus
C MOJIOM). DKCIEpUMEHTaIbHbIE METOJIbl U3yUEHHUsl BELIECTB U UX mpeBpamieHuil [Iposeaenue,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUcCiIeHHe 3TaHoia okcuaom menu(Il)), MHOroaroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMHUauHbIM pacTtBopoM okcuga cepebpa(l) u rugpoxcuaom memu(ll), B3aumoneicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE IPaAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KucnoThl. PacuérHble 3amaun BelumciieHus mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEaKUUd IO H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MM MIPOJYKTOB PEAKIUN).

A3oTcozepKalue OpraHM4ecKre COeIUHEHUs] AMUHBL. MeTUIaMUH U aHWUJIMH: COCTaB,
cTpoeHue, (u3nueckne M XHUMHUUYECKHE CBOWCTBA (TOpPEHHE, B3aWMOJEHCTBHE C BOJOW U
KHACJIOTaMK). AMHHOKHUCIIOTBHI KaK aM{(OTEpHbIE OpraHHYeCKHe COoeAUHEHUs. Du3nuecKkue u



XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
AMUHOKHCIIOT.

Ilentunpl. benku Kak NpHUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OelKOB. XUMHUYECKHE CBOWCTBA OEJIKOB: THMIPOJIU3,
JIeHaTypalysi, KaueCTBEHHbIE DPEAKIMM Ha OENKU. ODKCIEPUMEHTAIbHbIE METOJbl H3yUeHUs
BEIIECTB M UX IpeBpaiieHnii HaOmoneHne M onMcaHue JAEMOHCTPALMOHHBIX OIIBITOB:
JeHaTypalnus OCJIKOB IpHU HArpeBaHMHU, I[BETHBIE pEaKIHH OelKOB. BBICOKOMONEKYIspHbIE
coequHeHusl. OCHOBHBIE IIOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3alluu, CPEOHSAs MOJIEKYJsIpHas Macca.
OcHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM — IOJMMEpU3auus U
MOJINKOHCHCALINS.

[TnacTmaccsl (OMMATHIIEH, OJUIPONUIIEH, TOIMBUHWIXIOPU], oaucTupon). HarypanbHelii u
CUHTETHUYECKHE KayuyKu (OyTaneHOBBIN, XJIOPOIPEHOBBIN U N30IPEHOBBIN).

BosiokHa: HaTypanbHble (XJIONOK, IEPCTh, MIEIK), HICKYCCTBEHHBIE (aLleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYeCKHE (KampoH W JjaBcaH). O3HakomiieHHE C oOpa3uamMu MNPUPOAHBIX M
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpeIMETHBIE CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBsS3€d NP H3y4EHUU opraHudyeckod xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BAHHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
IOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.
OOme ecTeCTBEHHO-HAyYHBIC MOHATHS: SBIICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTe3, Kiaccu(uUKalus, NepUOJUYHOCTb, HAOJIIOJCHHE, U3MEPEHHE, SKCIEPUMEHT,
MOJICJINPOBAHUE.

@dusuka: MmaTepus, D3HEPrus, Mmacca, aTroM, OJJIEKTPOH, MOJIEKYNA, 3HEPreTHUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUYECKHE BEITUYMHBI U
€AVHMILIBI UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPBI, (PEPMEHTHI).

I'eorpadus: mMuHepanbl, TOpHbIE MOPOAbI, MOJE3HbIE MCKOMAeMble, TOIJIUBO, PECYPCHI.
TexHonorus: NUILEBbIE MPOLYKTHI, OCHOBBI PAlMOHAJIBHOTO IUTaHMS, MOIOIIHE CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

TeopeTnueckne OCHOBBI XUMUHU. XUMHUYECKUH DJIEMEHT. ATOM. SI1po aroma, U30TOIbI.

DnekTpoHHas 000J0YKa. DHEPreTHYeCKHe YPOBHU, MTOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- smemeHTHI. OCOOEHHOCTH pacHpeieNICHUs AIEKTPOHOB 110 OPOUTAJISIM B aTOMAaX JJICMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DJEKTPOHHAas KoHpurypamus atoMmoB. [leproguyeckuil 3akoH U
[Tepuoanueckas cucrtema xumudeckux aeMeHToB .M. MenneneeBa. CBsi3p NEpHOAMUYECKOTO
3akoHa ¥ [lepuonnueckoi cucteMbl XuMHUYecKuX ieMeHToB JI.J. MeHneneeBa ¢ coBpeMeHHON
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX U CII0XKHBIX BELIECTB 110 TPYIIIaM U MePUOIaM.

3HaueHue NepruoINYECKOro 3aKOHa B pa3BUTUN Hayku. CTpoeHHE BeleCTBa.

XuMmudeckasi cBsi3b. Buabpl XUMHUYECKON CBSI3M (KOBaJ€HTHAs HEMOJSpHAsl U MOJSpHAs,
HOHHAs, MeTaulndyeckas). MexaHu3Mbl 00pa3oBaHMsA KOBAJCHTHOM XHWMHYECKOH CBA3M
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b.

BanenTtHocTh. OnekTpooTpuuaTesnbHOCTh. CTeneHb oOkuciaeHus. VOHBI: KaTHOHBI U
AQHUOHBI.

BemectBa MONEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonste o pucriepcHbIX cucTeMax. VIcTHHHBIE M KOJUTOMAHBIE pacTBOpBL. MaccoBas 1o
BemecTBa B pactBope. Kiaccudukamms HeopraHudeckux coenuHeHuid. Homenkiarypa



HEOPraHWYECKHUX BeleCTB. ['eHeTnyeckas CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAJICKAIUX K
pa3IM4YHBIM KJIaccaM.

Xumuueckass peaxust. Kimaccupukanuss XMMHUYECKAX pPEAaKUUid B HEOPraHWMYECKOW W
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHCHUS W IIPEBPALCHUS
SHEPrUM IpPU XUMHUYECKHX peakuusx. CKOpoCTh peakuuu, €€ 3aBUCHMOCTb OT pa3iIM4YHbIX
¢dakxTopoB. OOpaTtuMmsble peakiuu. XuMudeckoe papHoBecre. DakTopsl, BIUSIONME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTtponauTnyeckas aucconuanus. CuiabHble U ciadble A1eKTpoiuThl. Cpega BOAHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpaylbHadA, 1ueno4Has. IloHsaTHe 0 BOZOPOJHOM IIOKa3aTele

(pH) pactBopa.
Peakumuu nonsoro ooMeHa.
I'uaponns  HEOpPraHWYeCKUX WM OpPraHMYecKWx  BemecTB.  OKHCIHMTENBHO-

BOCCTAaHOBUTENIbHBIE peakiuu. [loHsATHE 00 5IEeKTpoJiM3e paciylaBOB M PACTBOPOB COJICH.
[IpuMmeHeHHE DIIEKTpOJM3a. OKCIEPUMEHTAIBHBIE METOIbl H3Y4YEHMS BEIIECTB M HX
npespauienuit Jlemoncrpauus tadbaun «lleproguueckast cucrema XuMudeckux anemMenTon .M.
MenpeneeBay, HU3ydeHUE MoOJENEH KPUCTALIMYECKUX PpEHIETOK, HAOJII0JEHUE W ONHMCAaHue
JEMOHCTPALlMOHHBIX U JIaDOpaTOPHBIX OMBITOB (pa3joXEeHUE MEepPOKCHAAa BOJOpOJIa B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIECHUE Cpelbl pPAcTBOPOB BELIECTB C  IOMOILUBIO
YHHUBEPCAJIBHOTO MHAMKATOPA, PEaKI HOHHOTO OOMEHA), MPOBEACHNE NMPAKTUIECKON paboThI
«BnusHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XUMHUUYECKOM peakuum». PacuérHble 3anaun
Pacuérel o ypaBHEHMSIM XMMHYECKHUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PaCUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heoprannueckas xummus Hemeramnsl. Ilonoxenune nHemeraimoB B Ilepuogmueckoit
cucreMe XuMHYeckux oayeMeHToB JI.MI. MenneneeBa M OCOOEHHOCTH CTPOEHHUS ATOMOB.
@®uznyeckue CBOICTBAa HEMETAIOB. AJUIOTPONHS HEMETAUIOB (HA IPUMEPE KHUCIOpPOJa, CEpbl,
dochopa u yriepona). XUMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAJUIOB (TaJOre€HOB, CEpbI,
azora, ¢ocdopa, yriepoaa U KPEeMHHUSA) U UX COEAMHEHUN (OKCHAOB, KHUCIOPOICOEPIKAIINX
KHCJIOT, BOJIOPOJIHBIX coelnHeHHH). [IpuMeHeHre Ba)KHEHIINX HEMETAJUIOB M UX COCTUHEHUH.

Meramnsl. Ilonoxenune MeramioB B llepruoanyeckoi cucreMe XMMHUYECKHX JJIEMEHTOB
J.. MenneneeBa. OcOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylsioB. O0miue
¢uznueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DJNEKTPOXUMHMUYECKUN P HaNpsyKEHUH
METaJIJIOB. XMMUYECKUE CBOMCTBA BAXKHEHIINX METAJUIOB (HATpUM, Kajuil, KalblUH, MarHu,
QTIOMUHHM, [MHK, XPOM, >X€JIe30, MeIb) W WX coeauHeHui. OOmme crmocoObl MONTydeHUs
metauioB. Meramnyprusi. Koppo3us merannoB. Croco0sl 3amuTsl 0T Koppo3uu. Ilpumenenne
METAJIJIOB B OBITY M TEXHHUKE. OKCIEpUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB U HUX
npeBpaiieHnii M3yyenne xoiutekunn «MeTasisl U CIUIaBbl», 00pa3lioB HEMETAIOB, pEIIeHUe
AKCIEPUMEHTAJIbHBIX 3aJa4, HAOJII0JEHHUE U ONHCAHME JEMOHCTPALMOHHBIX M J1a00paTOPHBIX
ONBITOB (B3aUMOJEHCTBUE THJIPOKCHAA AaJIOMHHMS C pacTBOPaMU KHCIOT U  HIEJOYeH,
KayeCTBEHHbIE PEaKIIMM Ha KaTMOHBI MeTaiioB). Pacuérnble 3agaun Pacu€rsl mMacchl BemjecTBa
Wi 00béMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOTYKTOB
peakLyu, €ClIM OJHO U3 BEIECTB UMEET IIPUMECH.

Xumusg U xu3Hb Ponb XumMuu B 00ecnedyeHHWH SKOJIOTMYECKOM, PHEepreTudyeckol u
NUINEBOM 0€30MacHOCTH, pa3BUTHUM MeAuuuHbl. [loHATHE O HaAy4YHBIX MeETO/Aax MO3HAHUSA
BEUIECTB U XUMHUYeckMX peakuuid. IlpeacraBmeHuss 00 0OmMX HAY4YHBIX MPHUHIIMIIAX
IIPOMBIIIJIEHHOTO MOJTY4YE€HHsI BaXHEMIINX BellecTB. YesloBeKk B MUPE BEUIECTB U MaTEPHUAJIOB:
BAKHEWIINE CTPOUTEIBHBIE MAaTeprajbl, KOHCTPYKLIMOHHBIE MAaTEpHANIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaibl sl JIEKTPOHUKH, HAaHOMAaTepUasbl, OpPraHUYECKHE U MHHEpAJIbHbIE
ynobpenus. XuMHS U 3/J0pOBbE YeNOBEKa: IMpaBHJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TMpaBWwia O€30MacCHOrO HCIOJIB30BaHMS —IpenapaToB OBITOBOW XUMHHM B
IIOBCEIHEBHOM KU3HU.



MextipenMeTHble cBs3M Peannsanus MeXNpeIMEeTHBIX CBA3EH MpPU U3Y4EHHH OoOLIeH u
HeOpraHnyeckod xuMuu B 11 Kilacce OCymIeCTBISIETCS 4Yepe3 HCIOJIb30BaHHWE Kak OOIIMX
€CTECTBEHHOHAYYHBIX IMOHATUH, TaK W IOHSATHH, SBISIOUIMXCA CUCTEMHBIMHU JUISI OTAEIbHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIW3,  CHUHTE3,  KilaccuuKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duzuka: martepus, YHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOIl,
pPaIMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIlleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHHUS, CKOPOCTbD.

Buonorusi: kieTka, OopraHusM, SKOcHUCTeMa, Ouochepa, Makpo- M MHKPOAIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B opranusMme. l'eorpadus: MUHEpasbl, TOPHbIE MOPObI, MOJIE3HbIE
MCKOIIa€Mbl€, TOIUIUBO, PECYPCHI.

TexHonmorua:  XUMHUYECKass  MNPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuieBas
MPOMBINIICHHOCTh, (papMareBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[IPENnapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpUajIOB, 3JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTUU.

INJIAHUPYEMBIE PE3YJIbTATHBI
JIMUHOCTHBIE PE3YJIBTATHI

- OCO3HAaHME 00YYAIOIIMMHUCS POCCUICKON T'PaKJaHCKOW MIEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEICICHHUIO; HAIMYNE MOTHUBAIIUU K O0YyUEHUIO;

- 1IeJIEHAIPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YO€XKIEHUN JTMUHOCTH Ha OCHOBE KJIFOUYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

- TOTOBHOCTb ¥ CITOCOOHOCTH O0YYaIOIINXCsl PyKOBOACTBOBATHCS B CBOCH NEATEIHLHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, IPUCYIIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

- HaJIM4YMe MPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMsI Kypca JOCTHraroTcsi B €AMHCTBE Y4YeOHOW H
BOCIUTATEIbHONW JESITEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJEaJaMHU POCCUICKOrO TI'pa)<IaHCKOTo OOIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMM M TNpaBUJIAMU TNOBEACHMSI, CIIOCOOCTBYIOIIMMH Ipoleccam
CaMOIIO3HAHUS, CaMOpPa3BUTHs W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH OOYYarOIUXCH.
JIn4HOCTHBIE  pe3yNbTaThl OTpakaroT C(OPMHUPOBAHHOCTH OMNbITA IO3HABATENbHON U
NPAaKTUYECKOH AEATeNbHOCTH 00y4aromuXcsl M0 pealu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH,
B TOM YHCJIE B YaCTH:

1) - rpakIaHCKOTO BOCIMTAHUS: OCO3HAHMSI OOYYAIOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX
npaB U 00s13aHHOCTEN, YBa)KEHUS K 3aKOHY U IPaBOMOPSIKY; MPEICTAaBICHUS O COLMAIbHBIX
HOpPMax U MpaBUjIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

- TOTOBHOCTM K COBMECTHOW TBOPUYECKOH MAESITETbHOCTH MPH CO3JaHUU YUEOHBIX
IPOEKTOB, pEUIEHWH Y4YeOHbIX W TIO3HABATENIbHBIX 3ajlay, BBINIOJHEHUHM XMMHUYECKHX
HKCIIEPUMEHTOB; CIIOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHUBBI, HaMEpEeHUs, JOTHKY U
apryMEHTHI IPYTUX MPH aHATN3e Pa3IMYHBIX BUIOB yUYeOHOMH IEeATeIbHOCTH;

2) - MaTPUOTHYECKOTO BOCIUTAHHUS: [EHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY U
HAayYHOMY HacJI€UI0 OTEYECTBEHHON XUMHUH;

- YB&XEHHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB, IMOCTOSHHOTO Tpyla Y4YEHBIX U MPAKTHKOB;
UHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJYYE€HUH U MOCIEAYIOUIEM aHaJIn3e MHPOPMALUU O
MEPENOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;



3) - IyXOBHO-HPABCTBEHHOI'O BOCHHUTAHHUS: HPABCTBEHHOI'O CO3HAHHS, 3THYECKOTO
MOBEJICHUS;, CIIOCOOHOCTH OILICHMBATh CUTYAIlMH, CBS3aHHBIE C XMUMHYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

- TOTOBHOCTH OILICHUBAaTh CBOE ITOBEICHUE M IMOCTYNKH CBOMX TOBAPHUILEH C IMO3ULHUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) - ¢opMmupoBaHUS KYJIbTYPbl 370POBbS: IOHMMAHHS IIEHHOCTEH 3J0pOBOrO U
Oe3omacHOro 00pasa KM3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

- coOmroieHrs paBuiI 0€30MMacHOr0 OOpaIIeHHs C BEIIECTBAMH B OBITY, IMOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

- TOHMMAaHHS LEHHOCTH TMPaBWJI HHAMBUAYAIHLHOTO M KOJUICKTUBHOTIO O€301TacHOrO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIIOJIEH;

- OCO3HaHUS IMOCJCACTBUI W HENPUATHUS BPEAHBIX MPHUBBIUCK (YIOTPEOJCHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) - TpydOBOro BOCIHUTAHUA: KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-
WCCJICIOBATEIILCKON JIEITeTbHOCTH, OOIICCTBEHHO IIOJIC3HOM, TBOPYECKOH W JAPYTrUX BHUIAX
JIeSITEIILHOCTH;

- YCTAaHOBKH Ha AaKTHUBHOE Y4YaCTHE€ B PEUNICHUHM MPAKTUYECKUX 3aJa4 COLUAIBbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

- MUHTEpeca K MPAKTUIECKOMY M3y4YeHHUIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIEe Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

- YBaOXEHUS K TPYLY, JIOJIAM TPYJa U PE3YJIbTaTaM TPYJIOBOW JEATEIIbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBUIYaJbHOW TPACKTOPUH OOpa3oBaHUs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH 00IIIeCTRA,;

6) - 9KOJOrMYECKOro BOCIUTAHHS: DKOJOTHUECKH I1EJeCO00Pa3HOr0 OTHOIICHUS K
npupojie, KaK MCTOYHUKY CYIIECTBOBAHHS JKU3HM Ha 3emiie; TMOHHUMaHHS TJI00albHOTO
XapakTepa JKOJIOTHYECKUX TpOoOIeM, BIUSHUS SKOHOMHUYECKHMX IIPOIIECCOB HAa COCTOSIHUE
MIPUPOJHON U COLIMATIBHOM CPENbI;

- OCO3HaHMUSI HEOOXOJUMOCTH HWCIOJIB30BAHUS JIOCTHKEHUNW XUMHH IS PEIICHHS
BOIIPOCOB PALlMOHAIIBHOIO IIPUPOIOIIOIB30BaAHNUS;

- AKTUBHOT'O HENPUATUS IEUCTBUN, MPUHOCSIIINX BPE] OKPYKAOIIEH MPUPOIHON cpere,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

- HAJIWYUS PA3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpHI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) - [EHHOCTHM HAYYHOTO IMO3HAHHA: CHOPMHUPOBAHHOCTH  MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOIIECTBEHHOM MPAKTHKU;

- MOHUMAaHUS CHeNM(PHUKUA XUMUU KaK HAyKd, OCO3HaHUs €€ poiu B (popMHpOBAHUU
PaIMOHABPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEJIOCTHOTO MPEICTABIICHUS 00 OKPYXKAIOIIEeM
MHpE KaK O €IMHCTBE IMPUPOABI M YEIIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU MU
penIeHr IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

- yOeKAEHHOCTH B 0C000# 3HAYMMOCTH XUMHH ISl COBPEMEHHOHN IMBUIM3AIMU: B €€
TYMaHUCTUYECKOW HAIPAaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIHHBI,
o0ecrevYeHny yCIOBU yCIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOMGOPTHOM KM3HU KaKJOTO 4JeHa
00111eCTBA;



- €CTECTBEHHO-HAY4YHOM TIPAMOTHOCTU: IIOHUMaHHUS CYIIHOCTH METOAOB II0O3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJIydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIIIIMX B HEM H3MEHEHHIA,
YMEHHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMUXCSI JaHHbBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJIb30BaTh XMUMMUYECKHE 3HAHMS AJIS pelleHHs
npo0iieM B peajbHBIX KM3HEHHBIX CUTYallUsX; MHTEpeca K MO3HAHWUIO U HCCIEN0BATENIbCKON
JESTEIIBHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

- HUHTepeca K OCOOEHHOCTSM TpylJa B pa3IMYHbIX cdepax MNpoecCHOHANBHOM
JESTEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS Kypca Ha YpOBHE CpeaHero oOImiero
00pa30BaHMsl BKJIIOYAIOT:

- 3HaYMMBbIe s (OPMUPOBAHUS MHUPOBO33PECHUSI OOYYAIOUIMXCS MEXKIUCIUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJICHUE, MPOLEecC, CUCTeMa, HayuyHbId (akT, MPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIEI0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

- yHUBepcaJbHble Yy4yeOHbIe JeHCTBHsS  (IIO3HABaTeNIbHbIE, KOMMYHUKATUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAJIbHONW KOMIIETEHIIMU 00yJaroIuxcs;

- CcHocOOHOCTh OOy4arolUMXcs MCIOJIb30BaTb OCBOCHHBIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

MertanpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU Yy4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

ITo3HaBarenbHbIe YHUBEPCATIbHBIE YUeOHBIE IeHCTBUS

ba3oBble sornueckue AEMCTBHS: CAMOCTOATENBHO (DOPMYIMPOBATh U AKTYaIM3UPOBATH
npobJeMy, BCeCTOPOHHE €€ paccMaTpUBaTh;

- ONpeAeNsATh LETH AESITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

- HCIOJIb30BaTh NMPU OCBOEHUM 3HAHUI MPUEMBI JOTUYECKOTO MBIIIJICHUSI — BBIICIATH
XapakTepHble NPHU3HAKK TIOHATHMM W YCTaHaBIMBAaThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOILIME NOHITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

- BbIOMpAaTh OCHOBAHHS M KPUTEPUHU JUI KIACCU(UKALMU BELIECTB U XHUMHYECKUX
peaKIuii;

- YCTaHaBIMBaThb IPUYUHHO-CIEACTBEHHBIE CBA3M MEXKAY H3Y4acMbIMHU SBIICHUSMU;
CTPOUTH JIOTHUECKHUE PaCCYXJCHUS (MHIYKTUBHbBIC, JECTYKTUBHBIC, [0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKIJIIOUEHUS;

- IPUMEHSATH B MPOLIECCE MO3HAHMUS, UCIIOJIb3YeMbIe B XUMHH CUMBOJIMUYECKUE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU pPELIeHUH Y4eOHbIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHbIE MOJENbHBIE MPEACTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

bazoBble uccienoBaTenbckue JEMCTBHS: BIaJ€Th OCHOBAaMH METOJIOB HAy4YHOI'O
MIO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIU;



- (¢dopMynHMpoBaTh LEIM W 3aJaud MCCIECJOBAHUS, HCIOJIb30BATH IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyJTUPOBAaHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

- BJIAJICTb HABBIKAMHM CaMOCTOSTEJIBHOIO IUIAHWPOBAHMS W IPOBEIEHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

- npuoOpeTaTbh ONBIT YYEHHYECKOM MCCIEN0BATENbCKOM M IMPOEKTHOM AESTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METO0B [TO3HAHUS.

Pabora ¢ uHpOpmanueil: OpUEeHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HH(pOpManuu
(Hay4HO-TIONyJIsIpHAsl JIUTEpaTypa XUMUUYECKOTO COJAEP)KAaHUS, CIPAaBOYHbIE I1OCOOUsS, pPEeCypChI
WutepHera), aHaIM3MpOBaTh MH(OpPMALUIO pa3IMYHBIX BHJIOB M (OpPM IpeAcTaBiICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUNBOCTD;

- (GopMynMpOBaTh 3alpochl U MPUMEHATh pa3IMYHbIC METOABI IPU MOMCKE U 0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

- MpHUOOpETaTh ONBIT UCHOIb30BAHUS MH(HOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
U Pa3IMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY
npeJcTaBiIeHNs HHPOPMALUU (CXEMbl, Tpap UKy, JUarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHeE);

- HCIOJIb30BaTh HAy4YHbIN $3bIK B KaueCTBE CPEACTBAa NpU padboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3NUYEeCKue M MaTeMaTHUeCKUE) 3HAKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

- HCHOJb30BaTh M NPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.
KoMMyHHKaTHBHBIE YHHBEpCaJlbHbIE y4eOHBIC NEHCTBHSA: 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyx/1aeMoll TeMbl B XOJIe JUalora W/Wid AUCKYCCHUHU, BBICKA3bIBaTh UAEH, (GOPMYIHPOBATH
CBOM TNPEJIOKEHNS OTHOCUTENLHO BBIITOJIHEHUS TIPEUI0KEHHOH 3a1auu;

- BBICTYNATh C MIPE3EHTALMEN Pe3yIbTaTOB I1I03HABATEIBHON IEATEIBHOCTH, OJyUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUM XHMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro npoekTa M (OpMYJIHpPOBaTh BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUM yTEM COTTIaCOBaHMsI MO3UIMHA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

PerynsaTuBHble yHUBepcalibHble Y4eOHbIE IEHCTBUS CaMOCTOSTENBHO IUIAHUPOBATh U
OCYILIECTBIISITh CBOIO IIO3HABATENIbHYIO JEATENBHOCTb, OINpenenss €€ LeNd M 337auu,
KOHTPOJIMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeiaraéMblii  aJropuTM
NeMCTBUN TpH BBIMOJHEHUM YYeOHBIX M HCCIEOBATENbCKUX 3a/ad, BBIOMpaTh Haubolee
3¢ (dEeKTUBHBINA CIIOCOO MX pelIeHHs C y4ETOM IOJIyYE€HHUS HOBBIX 3HAHUM O BEILIECTBaX M
XUMHUYECKHUX PEAKIMSIX;

- OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JESITETbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.

MNPEJIMETHBIE PE3YJIbTATHBI

10 KUIIACC

[IpenMeTHbie  pe3ynbTaThl  OCBOEHHS  Kypca  OTpa)xaroT: CPOPMUPOBAHHOCTDH
IIPEJICTaBICHUA O XMMMUYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XUMHH B IO3HAHUU ABJIEHUIN PUPOJIbI, B GOPMHUPOBAHUM MBILIUIEHUS U KYJIbTYphI JINYHOCTH, €€
(YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM M pemleHus NpPaKTHYeCKUX 3a7ad |
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

- BIJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolne
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIApHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATbHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,



YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPKALIUE COEIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS);

- TEOPUM U 3aKOHBI (TE€Oopusl CTpoeHus: opraHuueckux Bemiects A.M. byrtiepoBa, 3akoH
COXPaHEHMsI MacChl BELLIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XUMHH;

- MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE IIOHMMAHMSI IPUUYUHHOCTU U
CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (pakrosornueckue CBEIEHUS O CBOMCTBaxX, COCTaBe,
[OJIyueHUU U O€30I1aCHOM MCIOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKHUX BEILIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- cOpMHPOBAHHOCTP YMEHHUH BBISBIATH  XapaKTEpPHbIE TPU3HAKUA  TOHITHH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUU
COCTaBa, CTPOCHHMS U MIPEBPALLECHUI OPraHUYECKUX COEINHEHHUI;

- c(OPMHUPOBAHHOCTh YMEHUI UCHOJIB30BATh XUMHUECKYIO CUMBOJIMKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTABJIMBAaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOCHUSI;

- chOpMHpPOBAHHOCTh YMEHMH  YCTaHaBIMBATh IMPUHAUIEKHOCTh  H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBy M CTPOCHHIO K ONpPENeNEHHOMY KJacCy/Tpyrne
COEIMHEHUN (yrieBozopozpl, KHCIIOPOJL u a30TcoepXKallIne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUs M0 CUCTEMATUYECKOM HOMEHKIIAType
(IUPAC), a Ttakxe NpUBOIUTH TPUBHAJIbHBIC HAa3BaHMs OTAEIbHBIX OPraHUYECKHUX BEILECTB
(3TWJIEH, TIPONIWJICH, AaUETHJICH, OTHJICHIJHKOIb, TJWIEpUH, (eHon, Qopmaabaeru,
aleTalbJETU], MypaBbUHAs KHCIOTA, YKCYCHAs KHCJIOTa, OJEUMHOBAs KHUCJIOTA, CTEApHUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

- c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BHJbl XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

- c(pOpMHUPOBAHHOCTh YMEHUS INPUMEHSTDH MOJIOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A.M. BbytiepoBa st 0OBCHEHHS] 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHUS;

- 3aKOH COXpPAHEHUs MacChl BEILIECTB;

- c(hOpPMHPOBAHHOCTh YMEHMH XapaKTepH30BaThb COCTaB, CTPOEHHUE, (U3NYECKHE H
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENIEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, S3TaH, ATWUJIEH, MpPOIMWJIEH, aneTuieH, OyraaueH-1,3, merunOyraauenl,3, OeH3omn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKO/b, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

- c(hopMHPOBAHHOCTh YMEHMSI XapaKTEpHU30BATh HMCTOYHUKU YIJIEBOJOPOJHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MpPHUMEHEHHE
POJYKTOB NEpepaboTKu;

- c(hOpMHPOBAHHOCTh YMEHHUI NMPOBOAUTH BBIYUCICHHS M0 XUMHUYECKUM YpPaBHEHHIM
(Macchpl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB UM MPOJYKTOB PEAKIIH);

- c(OpMHpPOBAHHOCTh YMEHHH BJIQJETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX
HAy4YHOTO NO3HAHUS, UCIOJIb3YEMbIX B XMMHUH IIPH U3YyYEHUH BEIECTB M XUMUYECKUX SBJICHUN
(HaOmrofieHHe, UW3MEpEeHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

- ¢(hopMUPOBAHHOCTh YMEHUU COOIIONIATh MpaBHiIa MOJIb30BaHUS XUMHUECKONW MOCYIOM
1 1a00paTOPHBIM 000PYI0OBaHUEM, a TaK)Ke MTpaBUIIa 0OpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHUSIMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

- c()OPMHPOBAHHOCTb YMEHHUH IIIAHUPOBATh U BBINOJIHATH XMMHUYECKHHA SKCIIEPUMEHT
(mpeBpallieHus1 OpraHU4YEeCKUX BEIECTB IIPU HAarpeBaHUM, NOJYyYEHUE ATUIEHA U U3YYEHHE €TO



CBOWCTB, KayeCTBEHHBbIC pEAaKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB Mpu
HarpeBaHuM, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUM C MpPaBUJIAMH TEXHUKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHYECKOT0 J3KCrepuMeHTa B ¢GopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIUX pEAKIUil u
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOPMHUPOBAHHOCTh YMEHHI KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO0 MH(OpPMAIIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(opmaruu, UHTepHET U IpyTux);

- c(hOpMUPOBAHHOCTh YMEHHI COOIOJaTh IMpaBWJIa KOJOTUYECKH 11eJIeco00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH MEATETBHOCTH B LEJNAX COXPAHEHHS CBOETrO 370POBbS M
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBBIE OpraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbica mnokaszarens I[IJIK, moscHATs Ha
npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHUS UX BPEAHOIO BO3JICHCTBUS HA OPraHHU3M
YEJIOBEKa,;

- JUIsl 00YYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBbSI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHMSI BEILIECTB M XUMUYECKUX SIBJICHUI;

- JUIA CJENbIX U cHaboBUIAMIMX OOYyYalOIIMXCSA: YMEHHE HCIOIb30BaTh pelibeHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

IIpeameTHBIE pE3ynbTATBI OCBOEHUS KypCca OTPaXKaroT:

- copMHPOBAHHOCTH MPEACTABICHHUI: O XMMHYECKOH COCTaBIISIIOIICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

- BJIAJICHHE CHUCTEMOM XMMHYECKHUX 3HAHUW, KOTOpas BKIKYACT: OCHOBOIIOJIATAOIIHE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHAas, MOHHAs, MeETaJUIn4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  peIETKAa, THUIIBI XMMHYECKMX  pEakUHWid, pacTBOp,  DJIEKTPOJIMUTHL,
HEDJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAsT JUCCOLMAIMSA, OKHUCINTENb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHYECKON peaklMi, XUMUYECKOE PaBHOBECHE);

- TEOPUHU U 3aKOHBI (TEOPUS DIEKTPOTUTHUYECKON TUCCOIMALNY, TEPUOJUUECKUI 3aKOH
.. MenneneeBa, 3aKOH COXpPAaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W IPEBpALICHUS
SHEPTUU TPU XHUMHUYECKHUX PpEeaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK XUMHH,
MHPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIHE B OCHOBE IOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKHX SBJICHHUH, (DaKkTonorndeckue CBEJEHHMs O CBONCTBAaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIOJIb30BaHUM BaKHEUIIMX HEOPIaHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
JESATEIIBHOCTH YEJIOBEKA,

- c(hOpMHUPOBAHHOCTh YMEHUH BBIBIATH XapaKTEpHbIE MPU3HAKH  TOHSITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHS IPU ONMCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALIEHUN

- c(OPMHMPOBAHHOCTh YMEHUN HCIOIB30BaTh XUMHUECKYIO CUMBOJIMKY JUIS COCTABICHHS
dbopMyn BelIECTB W ypaBHEHUM XHUMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaimbHBIE Ha3BaHMS OTHAEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTb, HETAlIEHas W3BECTh, NUTHEBAas COJA, NUPUT H
Apyrue);

- c(opMHpPOBAaHHOCT, YMEHUN OMNpEAENsATh BaJICHTHOCTb M CTENEHb OKHUCICHUS
XUMUYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BHUJ XUMUYECKOM CBS3U
(koBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCTUHEHUSIX, TUI KPUCTATIIMYECKON
PELETKN KOHKPETHOTO BEIlleCTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, METaJUTMYeCcKas), XapaKTep
cpenbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COETUHEHUII;



- copMHpOBAaHHOCTh YMEHHN YCTaHABIMBATH MPHHAJIC)KHOCTh HEOPTraHUYECKUX
BEIIECTB 0 MX COCTaBYy K OMPEAeNIEHHOMY KJIacCy/TpyIie COeAMHEHUN (IIPOCThIe BEIeCTBA —
METaJUIbl U HEMETAJLJIbl, OKCUBI, OCHOBAHHSI, KUCIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

- c(hOpMUPOBAHHOCTh YMEHHMH pPACKpbIBaTh CMBICI Mepuoanyeckoro 3akona JI.M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOrHOCTUYECKYIO (DYHKIINU;

- c(hOpMHPOBAHHOCTb YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 3J1eMeHTOB 1—4 nepuoaoB [lepuoanueckoil cucteMbl XMMUYECKUX 1eMeHTOB J[. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 10 nepuoaam U rpymnmnam [lepuoandeckoil cucTeMbl XUMHUYECKUX dieMeHToB J[. M.
MeHnneneena;

- copMHUPOBaHHOCTH YMEHHMH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHBIX KIJIACCOB, MOJATBEPXkAATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKHMMU BEIIECTBAaMU C TIOMOIIbIO YypaBHEHUM
COOTBETCTBYIOIIUX XUMHYECKHX peakluui; cHOPMUPOBAHHOCTh YMEHHUS KJIacCUPHUIMPOBATH
XUMHUUYECKHE PEaKLUU IO Pa3jIMyYHbIM MpPU3HAKAM (YUCIy M COCTaBy pEarvpyrollux BEIIECTB,
TeIIoBOMYy 3(PQeKTy peakiny, U3MEHEHHUIO CTENEeHEHl OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKInu, y4acTHIO KaTalnu3aTopa);

- chOpPMUPOBAHHOCTh YMEHUN COCTaBJISATh YpPAaBHEHUS PEAKLIMHA Pa3TUYHBIX THIIOB,
IIOJIHBIE W COKpALIEHHBIE YpPaBHEHUS pEaKUHMil HMOHHOrO OOMEHa, Y4YUThbIBas YCIOBUS, NpU
KOTOPBIX 3TU PEAKLUH UIYT 10 KOHLA;

- c()OpMUPOBAHHOCTb YMEHUH IPOBOAUTH PEAKLUHU, MOJITBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

- c(hOpMUPOBAHHOCTh YMEHUI pacKkpbIBaTh CYILLHOCTh OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi MOCPEICTBOM COCTABJICHHUS AIEKTPOHHOrO OajlaHCca 3TUX peaKlnid;

- chopMHpPOBAHHOCTH YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu
OT pa3INuHbIX (PAKTOPOB;

- XapaKTep CMEIIECHHUS XHUMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTHM OT BHEIIHETrO
BozaeiicTBus (nmpuHuun Jle Illarense);

- cOpMHUPOBAHHOCTH YMEHHI XapakTepHU30BaTh XMUMHUYECKHE IPOLIECCHI, JIeKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYE€HUs CEPHON KHMCIIOTHI, aMMHaKa, a Takxke chopMHUpOBAaHHOCTH
MpeCTaBlICHU 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJOTHYECKHX MPOOJIeMaX XUMHYECKOTO
IIPOU3BO/ICTBA;

- c(OpPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUMCICHUS C HCMOJIB30BAHHUEM IOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHHM Ta30B IMPU XUMHYECKHX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

- cOpMHPOBAHHOCTh YMEHUN COOJIIOAATh MPAaBUIA MOJB30BAHUS XHMHYECKOW TOCYAO0M
1 1a00paTOPHBIM 00OPYIOBaHHEM, a TAK)Ke MTPaBHIia 0OpAIIeHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB;

- c¢(OpMHUPOBAHHOCTh YMEHHI IUTAHUPOBATH W BBIMIOIHATH XUMUYECKUH IKCIIEPHUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peakluu HOHHOrO OoOMEeHa, KaueCTBEHHbIE pPEaKlMHU Ha
cynear-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30I1aCHOCTH MPH 0OpaIlleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pYIOBaHUEM, NPEACTABIATD
pe3yNnbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;



- cOpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHATU3UPOBATH XUMUYECKYIO WH(HOPMAIIHUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOMl KOMMYyHHKauuu, VHTEepHET u
JPYTHX);

- c(hOpMUPOBAHHOCTh YMEHHI COOIOJaTh IMpaBWJIa KOJOTUYECKHU 11eJIeco00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKPY’KaroIlled MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JECHCTBUSI HA JKUBBIE OPraHU3MBI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMmepax crocoObl
YMEHBLIEHUS W MNPEAOTBPALICHUS KX BPEAHOTO BO3ACHCTBUS HAa OpPraHMW3M YEJIOBEKa; s
00y4aromuxcst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbSI: YMEHHE MPHUMEHSATh 3HaHUSA 00
OCHOBHBIX JIOCTYNHBIX METOJAX ITO3HAHMS BEIIECTB M XMMUYECKHX SIBJICHUM; NJIs CIIENbIX U
CJIa0OBUIAIINX 00YUYaAIOIIUXCSL:

- YMEHHE HUCIOJb30BaTh pelbeHO TOUeuHyro cucrtemy oOo3Hauenuii JI. bpaiinsa mms
3aMMCH XUMHYECKUX POPMYIL.

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
No Tema ypoxka Kon-Bo | OGopynoBanue
ypoKa 4acoB «Touka pocra»
1 [Ipeamer opranmdeckor xumuu. Teopus CTpoeHMs 5
oprannueckux coeaunenuid A.M. Bytieposa
2 [IpenenbHbIC YrIeBOAOPOIbI — ATIKAHBI 4
3 Henpenenbueie YIJIEBOAOPOBI: aJIKCHBI, 9 Hatunk pH
aJIKaINCHBI, AIKUHBI
4 ApoMaTudecKkue yrieBoa0pobl 4
5 [IpuponHble HMCTOYHUKH  YIJIEBOJAOPOJIOB U HUX 5
nepepaboTka
6 Cruptel. DeHou 6 Hatauk pH
Jaruuk Temneparypsl
(TepMonapHbIii),
TEPMOPE3UCTOPHBIN,
Harunk pH
7 Anpaeruasl.  KapOOHOBBIE — KHUCIIOTHI. 10 HNatunk pH
Crnoxubie 3¢upbl JaTYHK
DIIEKTPOIPOBOTHOCTH
8 Vraepoasl 5
9 AmuHBI. AMUHOKHCIOTBIL. benku 6 Haruux pH
JATYUK
QJICKTPOIIPOBOAHOCTHU
10 | Ilmactmaccel. Kayayku. Bomokna 3 Hatauk pH
HaTYuK
SJICKTPOIIPOBOAHOCTHU
11 IIpoekTHas neqaTeIbHOCTh 11
Utoro: 68 yacos
11 KJIACC
No Tema ypoka Koin-Bo O6opynoBanue
ypoka 4acoB «Touka poctay
1 Ctpoenne aromoB. Ilepuoguueckuid 3akoH H 6
[lepnonnueckass cucTeMa XUMHUYECKUX HJIIEMEHTOB
J.W. Menneneena
2 CtpoeHnue BeniectBa. MHOrooOpasue BelecTB 6
3 XUMHYECKUE PEAKIUU 8 Tepmope3ncTopHBIN
JATYUK TEMIEPaTyphbl
MarsuTHas Memaiaka,




JaTYUK TeMIepaTypsl

(TepMoTIapHBIi)
4 Merautbl 8 JlaTuuk naBneHus,
JATYUK KHCIOpOa
5 Hewmerannst 12 Hatuuk
3IEKTPOIPOBOAHOCTH,
MarHWTHAas MeIIaKka
6 CBs13b HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB 4
7 XUMHUS U )KU3Hb 6 Hatuuk pH
8 ITpoekTHas nesATeIbHOCTh 18

Hroro: 68 yacos

Hw

oo

Y4yeoHo - MeTOAMYECKHH KOMILJIEKC:

ABtOop cocraButens [.A. HlunapeBa - IIporpaMMbl S5JIEKTUBHBIX KypcOB. XUMHS
npodunbHoe oOyuenue 10-11 kmace — M, Ipoda 2016 r.

E.B. Tarnosa — HccnenoBarenbekast AesTENBHOCTh yyaluxcs mo xumun — M., I'moGyc,
2017 r.

N.M. TuroBa — Xumus u uckycctso — M., Benrana-I'pag, 2017 r

Aptemenko A.U., TuxynoBa U.B. Anydpuer E.K. — IlpakTukym mo opraHuueckoi
xumun — M., Beicias mikona, 2011 r

O. Onbrun — OnbITel 63 B3pbIBOB — M, Xumus , 1986 r

9. I'poce, X. Baiicmantens —Xumus ist ir00603HaTeNnbHbIX — JI., Xumus Jlenunrpauckoe
otnencuue, 2007 r.

IT.A.OpxexoBckuii, B.H. [laBeimoB, H.A. TutoB - TBopuecTBO ydamuxcsi Ha
MPAKTUYECKUX 3aHATUAX 110 XUMHUU.- M., ApkTn, 2009r

Hudposbie U 31eKTPOHHBIEC 00pPa30BaTe/IbHbIEC PeCypPChI:
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