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1. IMosicHUTEJBLHAA 3aNHCKA

1.1. OO0mmue no10:KeHusl.

Hacrosimas paboyast mporpamma pa3zpaboTaHa Ha OCHOBE:

- Ilpukaza MwunucrtepcrBa oOpazoBanusi U Hayku PD ot 17 mas 2012 r. N 413 "O6
YTBEpKIEHUH (eepaaIbHOr0 roCcyIapCTBEHHOIO 00pa30oBaTeNbHOTO CTaHIApTa CPETHEr0 OOIIEro
oOpazoBanus" (C UBMEHEHUSMHU U JOTIOJTHEHUSIMH );

- OcHoBHas oOpa3zoBareibHas TporpamMmma cpeaHero ooOmero ooOpasoBanus MBOY
«I'umHazug Ne 131»;

- OenepanbHON pabovell IPOrpaMMbl CPETHETO O0IIEro 0Opa3oBaHus MO0 XUMHUHU (0a30BbBIN
yposens) mist 10-11 kmaccos;

- TOZOBOT'0 KaJICHIaPHOTO y4eOHOro rpaduka;

- y4eOHOTr O IJI1aHa.

1.2. Heau u 3aaa4u u3y4eHusi y4eOHOro mpeamera

Hemnu:

GbOpMHpPOBaHHE CHUCTEMbl XHMHYECKUX 3HAaHUHW KaK BaKHEHIICH COCTaBISIONICH
GCTCCTBCHHO-HayLIHOf/'I KapTI/IHBI ana, B OCHOBC KOTOpOfI JIEXKAT KIIOYECBBIC IIOHATUA,
(dbyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TOHHUMaHUE
CYIITHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHICCKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHHUS;

dbopMHUpOBaHME U PaA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEaKIMii, HEOOXOMUMBIX [UIsi TpUOOpPETeHHs] YMEHUW OpUEHTHUPOBATHCS B MHpPE
BCIICCTB U XUMHUYCCKUX $IBJ'ICHI/H>'I, UMCHOIIINX MECTO B HpI/IpOZIG, B HpaKTHHGCKOﬁ 158 HOBCGHH@BHOﬁ
JKH3HHU;

pa3BI/ITI/I€ YMGHI/Iﬁ u CHOCO60B ACATCIIBHOCTH, CBA3AaHHBIX C Ha6JIIOI[€HI/I€M nu O6”I)$[CHCHI/ICM
XUMHUYECKOTO AKCIIEPUMEHTA, COOJIIOICHIEM MPABHIT 0€30ITaCHOT0 0OpaIEHHUs C BEIIECTBAMH.

JUis nocTHXKeHMs ITHX 1ieJlel B Kypce XUMMHHM Ha CTYIEHU CPEAHEro o0IIero oopa3oBaHus
pelIaoTCs cIeayoIue 3aAa4u:

e ayanTanys 0O0yJaromMXcs K YCIOBUSAM JWHAMHYHO Pa3BUBAIOIIETOCS MUPa, (HOPMUPOBAHHE
MHTEJUIEKTyallbHO PAa3BUTOM JMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY IIPUHSATHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U X IIPUMEHEHHUEM;

e (opMupoBaHHE Y 00YYAIOLINXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), IMEIOLINX
YHHUBEPCAJIbHOE 3HAYCHHE JUTSI PA3IUMYHBIX BUJIOB I€ATEIILHOCTHU: pellIeH s IpobieM, MoucKa,
aHanM3a M o0paboTkM HH(OpManMKM, HEOOXOJUMBIX M TNPHOOPETeHHs OIbITa
JeSITeTBbHOCTH, KOTOpasi 3aHUMAeT B)KHOE MECTO B TIO3HAHWYU XUMHH, a TAKXKE JIJISl OIICHKH C
MO3UIMH SKOJIOTUYECKOH O€30MacHOCTH XapakTepa BIMSHHUSA BEIIECTB U XUMHUYECKHX
MPOIIECCOB HAa OPTaHNW3M YEeJIOBEKa U MPUPOAHYIO CPEAY;

® Da3BUTHE IMO3HABATEIHHBIX MHTEPECOB, WHTEIUIEKTYAILHBIX M TBOPYECKUX CIIOCOOHOCTEU
oOyJaromuxcsi: COCOOHOCTH CaMOCTOSITENIbHO NMPUOOpeTaTh HOBBIE 3HAHMS MO XHMHUU B
COOTBETCTBUM  C  JKU3HEHHBIMM  NOTPEOHOCTSIMM,  HCIIOJIb30BaThb  COBPEMEHHBIE
WHGOPMAIIMOHHBIE TEXHOJOTHH ISl TIOWCKAa M aHajh3a y4eOHOH W Hay4dHO-TIOMYJISIPHOM
nH(pOpMAIUK XUMUYECKOTO COJIepKaHMS;

e (opMHUpOBaHME U Pa3BUTHE Y OOYUAIOIIMXCS ACCOIMATUBHOIO U JIOTMYECKOTO MBIIIJICHHS,
HaOJTI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHUU U TIPOBEJICHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

e BOCNHUTaHHE Y 00ydaronmxcsi yOekIEHHOCTH B TYMaHUCTHYECKOM HaNpaBIeHHOCTH XUMUH,
e€ BaXHOH POJIHM B PEIICHUH TII00aThHBIX MPOOIeM palMOHAIBHOTO MPHUPOIOMOIB30BAHHUS,



MOTIOJTHEHMSI SHEPTeTUUECKUX PECYPCOB U COXPaHEHUsI PUPOIHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEpeKHOr0 OTHOIIEHHS K TPUPOJE U CBOEMY 3/I0POBBIO, a TaKXKe
MPUOOPETEHUsI OIbITa KCIOJb30BAHUS IOJYYCHHBIX 3HAHUHM JUIS TPUHATUS TPAMOTHBIX
pELIEHNI B CUTYalLlUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMU.

1.3. Mecrto npeamera B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IJIaHy TMMHAa3uH Uil u3ydenust xumun B 10-11 xnaccax otBoautes 1
qac B HEJEIIO.

B cootBeTcTBHMM ¢ roAOBBIM KalleHIapHBIM ydeOHbpIM Tpaduxom B 10-11 kmaccax — 34
y4eOHBIX HEeJIeINH.

Kracc 10 11

YpoBeHn 0a30BbII 0a30BbIN

Koi-Bo yacoB B Henenro 1 1

Kou-Bo 9acoB 3a yueOHbIH 1o 34 34
1.4. OTtauunTenbHble 0CO0eHHOCTH padoyeli NPOrpaMMbl

Temaruueckoe MIIAHUPOBAHHWE HW3YYEHHS MaTepHalia COXPAaHEHO B IIOJHOM OObeMe.
OTIIMYUTENBHBIX 0COOEHHOCTEN HET.

1.5. Yuer paboueii nporpaMMbl BOCHUTAHHUSA

PaGouas mporpamma cocrtaBieHa € ydeToM paboyeil MporpaMMbl  BOCHHTAHUSI.
BocnurarenbHbIi TOTEHIMANT PEAMETA PEATU3YETCS YEPE3:

YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUH MEXAY YYHUTEeIeM M €ro Yy4YeHHUKaMmH,
CTIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUSTHIO YYalIUMHCS TpPeOOBAaHWH W TPOCHO yUUTEI,
NPUBJICYCHUIO HX BHHUMaHUs K 00cCyXkJaeMoil Ha ypoke HHQOpMAlMM, AaKTHUBU3ALUU HUX
IM03HABATEILHOM JEITCIHFHOCTH,

o0y KIeHUE IKOJIbHUKOB COOJII0IaTh HAa YPOKE OOIIENPHUHATHIE HOPMBI TOBECHUS, TPABUIIA
oOmIeHHUsI cO cTapiuMU (YYUTENsIMH) U CBEPCTHUKAMM (IIKOJbHUKAMH), MPUHIMIBI Y4eOHOM
JMCLUIUIMHBI U CAMOOPTaHU3alllu;

NpUBJICUYCHNE BHUMAaHUS INKOJBHUKOB K IIEHHOCTHOMY AacCHEeKTy HM3Y4aeMbIX Ha YpoKax
SBJICHUM, OpraHu3alus ux paboThl ¢ MOJy4yaeMoil Ha ypoKe COIMaIbHO 3HAaYMMOM MHpopMarueil —
WHUIIMAPOBAaHUE €€ OOCYXICHUS, BBICKa3bIBaHUS YUYAIIMMHUCS CBOETO MHEHHUS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

HCIIOJIb30BaHNE BOCIMTATEIbHBIX BO3MOKHOCTEHM cojep:kKaHMsl y4eOHOro mpeaMera depes
JEMOHCTPALMIO JIeTSIM TPUMEPOB OTBETCTBEHHOTO, TI'PAXJAHCKOIO MOBEICHMS, IPOSBICHUS
YEJIOBEKOJIIOOMS 1 I0OPOCEPICUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB JIJIsl YTECHUS, 33144
JUISl pelIeHus], MPOOJIEMHBIX CUTYalUil st 00CYK/I€HUs B KJIacce;

NpUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (POpPM pabOTHI ydyamuxcs: MHTEIUIEKTYaIbHBIX UTP,
CTUMYJIUPYIOIIMX IO3HABATEIbHYI0 MOTHBAIMIO MIKOJIBHHUKOB; PabOThl B IMapax, KOTOpbIE ydaT
IIKOJIbHUKOB B3aUMOJICHCTBHIO C IPYTHMH JACTHMHU;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEYDP, KOTOPbIE TOMOTal0T NOAEPKaTh MOTHBALIMIO JeTei
K TIOJTYYCHUIO 3HAHWW, HAIQXWBAHWIO TIO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHHH B KJiacce,
MIOMOTAIOT YCTaHOBJICHUIO 100poXkKenaTeIbHONU aTMOC(ephl BO BpeMsl ypOKa;

opranuzaisi 1ecTBa MOTHBHUPOBAHHBIX W JPYAWPOBAHHBIX YYalIUXCS HAX WX
HEYCHEBAIOIIMMHU  OJHOKIACCHUKAMH, JAlOIIEro IIKOJbHUKAM COIMAIbHO 3HAUYUMBIA OIBIT
COTPY/ZHUYECTBA M B3aMMHOW ITOMOIIIH;

MHHUIMMPOBAHHE U MOJIEPHKKA UCCIEI0BATENbCKOM IeATEIbHOCTH 00YYatOIIXCSl.



2. CoaepxxaHue y4eOHOro nmpeamera

10 KUIACC

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeT OpraHMYECKOM XMMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHUE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus opraHudeckux coequHenuit A. M. bytieposa, eé
OCHOBHbIE NOJOXeHUA. CTPYKTypHbIE (OPMYJIbI OpPraHUYeCKUX BemecTB. ['omororus, usomepus.
XHUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBSA3H.

IIpencraBienue o kiaccuUKaluy OpraHu4eckux BeliecTB. HoMeHkIaTypa opraHn4eckux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IIPEICTABUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BELIECTB U MX MPEBpAILICHUN: O3HAKOMIICHHUE C
o0pa3llaMu OpraHUYeCKUX BELECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPTraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILICHHIO
OpPraHUYeCKUX BELIECTB IPU HarpeBaHuu (IU1aBJIEeHUE, OOYTIJIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKMM psA. MeraH M 3TaH — NpOCTEHIINE
MIPEJICTAaBUTENIN AJIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEAKIUU 3aMEIICHUS U TOPCHHS),
HaXO0XJICHHUE B IPUPOJIE, NOIYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTUIEH U NPOIUIEH — MPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MUECKUe M XMMHUYECKHE CBOMcTBa (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLliN), I0JIy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oytamguen-1,3 u meTmnOytaguen-1,3: cTpoeHue, BaKHEWUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, FTOMOJIOTHUECKUH psiA. ALIETUIIEH — IPOCTEHIINI
MPEJCTaBUTENIb AIKHHOB: COCTaB, CTPOCHHE, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOJyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUECKHUE M XUMUUYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAHUs), TOJIyueHHE M TNpUMEHeHHe. Tollyonl: cocTaB, CTPOEHHE,
¢u3nyecKkne U XMMHYECKHE CBOMCTBA (peaklMM TaJOr€HUPOBAaHUS M HUTPOBAHHUSA), MOTYUEHHE U
IIpUMEHEHHE. TOKCMYHOCTH  apeHoB. ['eHeTmyeckas CBA3b  MEXIy  YIJIEBOJOPOJAMH,
MPUHAJIEKAITMMU K Pa3IU4YHbIM KJaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOPOJOB. [IpHponHbIi ra3 U MOmyTHbIE HE(TSHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CriocoObl nepepadoTku He(YTU: EPErOHKA, KPEKUHT (TEPMHUECKUH,
KaTaJIMTHUeCKui ), mupoiu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BELIECTB U MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, Koiuiekuuu «HepTts» u «Yronb», MoaenupoBaHue
MOJIEKYJI YTIEBOAOPOAOB U raJlOr€HONPOU3BOHBIX, IPOBEACHUE TPAKTUYECKON pabOThI: MOTyUYeHHE
ATUJICHA U U3YYEHUE €T0 CBOMCTB.

PacuérHble 3anaum.

Boruncnenus no ypaBHeHHIO XUMUYECKON peakIiu (Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO
BEIIECTBA WJIU NMPOIYKTA PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U 3TaHON: CTpoeHue, (u3NYeCKue u
XMMUYECKHE CBOMCTBa (peakiUy C AaKTUBHBIMU MeETaJUlaMH, TaJOr€HOBOJOPOAAMHU, TOpEHHeE),
npuMeHeHue. BogopoiHeie cBsIi3u Mex1y MOJIEKyJIaMH CIIUPTOB. J{eficTBUE MeTaHOMa U 3TaHOJIa Ha
OpPraHM3M Y€JIOBEKa.



MHoroaTomMHble CHMPTHI. OTWIEHIJIMKOJAb M IJIMLEPUH: CTPOCHUE, (QU3HUECKUEe WU
XMMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO LIEIOYHBIMM METaNIaMHU, KaueCTBEHHAsl PEaKlMs Ha
MHOIOaTOMHbIe cnuptThl). /JlefictBue Ha opraHusm 4yenoBeka. lIpumeHeHue riunepuHa U
STHJICHIJIUKOJIS.

®deHoul: cTpoeHHe MOJIEKYJIbl, (PU3UYecKre U XUMUYecKue cBoiicTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue peHona.

Anbnernpl u keToHbl. opMainbaeru, aleTanbIeru]]: CTpoeHue, PU3NUECKUEe U XUMUUECKUE
CBOMCTBAa (pEaKIMM OKHUCIEHUS U BOCCTAHOBJICHUS, KAaYECTBEHHbIE PEAKIMM), IOJyYE€HUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAs KHCIIOTHI:
CTpoeHue, pU3NYEeCKue U XMMHUUYECKHe CBOMCTBA (CBOMCTBa, oOImIMe Ul Kilacca KUCIOT, peaKius
TepuUKaAMK), TMOdydyeHHe | npuMeHeHne. CTeapuHOBass U OJEUHOBAas KHUCIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KApOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOILIEE JCHCTBHE.

CrnoxHble 3pUpHl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(HUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posib KUPOB.

VYriaeBozpl: cOCTaB, Kilaccu(uKkauus yrieBoJloB (MOHO-, M- U Mojaucaxapuibsl). ['moko3a —
MPOCTEUIINI MOHOCAaXapHua: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (U3UYECKHE W XUMHUYECKHE
cBOMcCTBa (B3auMojeicTBue ¢ ruapokcuaom Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepedpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHPOJE, NPUMEHEHHE,
6uosiornueckas posib. otocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemironosa Kak IpUpoAHbIE MOIUMepbl. CTpOEHHE Kpaxmala M LEeJUIIOJIO03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaina (TUApPOJIN3, KaUeCTBEHHAs PeaKLUs C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJbl M3yUEHHUs BELIECTB W HX MPEBpALICHUI: NpPOBEACHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKUcieHHE »dTaHoia okcugoMm Meau(ll)), MHOroaroMHbBIX CHUPTOB
(B3aumopeiictBue rauuepuHa c ruapokcugoM meau(Il)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3auMopelicTBue Kpaxmana C HOJIOM),
IIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Beruuciienus no ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOTMYECTBA HCXOAHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJTHOTO U3 UCXOIHBIX
BEIIECTB WJIM MPOYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHudeckue coequHeHus. Ouznyeckue U XUMHUYECKUe
CBOMCTBAa aMUHOKUCIIOT (Ha mpUMepe MninHa). buonoruyeckoe 3HaueHne aMuHOKUCHOT. [lenTuast.

benku kak NpUpoOJHBIE BBICOKOMOJEKYJSIpHbIE COeqUHEHus. [lepBUuHas, BTOpUYHAS U
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHME CBOICTBa O€NIKOB: TUIPOJIM3, JeHATypalus,
KayeCTBEHHBIE PeaKMy Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOJIbl W3Y4YEHHs BEIIECTB M HX IMpEeBpallleHUil: HaOloJleHue u
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: J€HATypalusl OENKOB MPU HAarpeBaHHUM, IIBETHBIE pPEaKIIUU
O€eJKOB.

BbicokoMoIeKyIsIpHBIC COCIUHEHHS

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€E 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAA MOJEKyIsApHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MOJIMMEPU3alUs U OJTUKOHICHC Al

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayUyKOB.

MexXnpeamMeTHbIE CBS3H.



Peanm3zanust MeXnpeaMETHBIX CBSI3€H MpPH M3YyYEHUHM opraHmyeckol xumuu B 10 kiacce
OCYIIECTBIISICTCS YePE3 UCTIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHSTHUI, TaK U IIOHATHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH JJ1s1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO011me ecTecTBEHHO-HAYYHbIC OHATHS: SBJICHNUE, HAYUYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpus,
aHamM3, CUHTE3, Kiaccu(uKanus, MEePUOJAUYHOCTh, HAOIIOJCHUE, W3MEpPEHHE, JKCIICPHUMEHT,
MO/ICIIUPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, JJIEKTPOH, MOJICKYJIa, JHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MYECKHE BEIMYMHBI U €AMHUIBI UX
W3MEpPEHUSI.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BemIECTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHOJOorHs: MHUIIEBbIe MPOIYKTHI, OCHOBBI PAIlMOHAILHOTO MMUTAHHS, MOIOIIME CPENICTBA,
JICKapCTBEHHBIC M KOCMETHYECKHE IpErapaThl, MaTepUalibl U3 UCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuveckne 0CHOBbI XMMHH

Xumudeckuil asneMeHT. AToM. Sapo aroma, U30TONBL. DJEKTPOHHAs 00OJIOYKA.
DHepreTUYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTamH, s-, P-, O- 3nemenTsl. OCOOCHHOCTH
pacrmpeiesieHust 3JIEKTPOHOB IO OpOUTAIsIM B aToOMax 3JIEMEHTOB IIEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHask KOHGUTYpalus aTOMOB.

Ilepuonuueckuit 3akoH u lleprommyeckas cucremMa XuMHYeCKHX »dnemeHTtoB /[l .
MenpneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [leproanyeckoi CHCTEMbl XUMHYECKUX AJIEMEHTOB
J. U. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMUYECKUX DIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 10 IPpyHnaM u
nepuoaaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XHMHMUYEcKas CBsI3b. Buapl XumMudecko cBsi3u (KOBaJ€HTHas
HETIOJISIpHAsl W TOJIApHAs, HWOHHAs, MeTajulmdeckas). MexaHu3mbl 00pa3oBaHHS KOBAJICHTHOU
XUMHYECKON CBs3W (OOMEHHBIH M JOHOPHO-aKIENTOpHBINH). Bomopomnas cBsi3b. BaneHTHOCTH.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U @HUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTb CBOWCTBA BEMIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHbIXx cuctemax. VICTMHHBIE U KOJUJIOMJIHBIE pacTBOpbl. MaccoBas A0is
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coennHennii. HoMeHkiatypa HEOPraHMYECKHUX BEIIECTB.
['eneTnueckasi CBsI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKALIUX K PA3TUUYHBIM KJIACCaAM.

Xumuueckass peakius. Knaccudukanuss XUMHUYECKUX pPEAKIMi B HEOPTaHUYECKOW W
OpPraHMYeCKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEHIECTB, 3aKOH COXPAHEHHS U IPEBpALCHUS
SHEPTHUH MPU XUMUIECKUX PEaAKITUIX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT pPa3IUUYHBIX (akTopoB. OOpaTUMBIC pEaKIIHUH.
Xumnueckoe papHoBecue. DakTopsl, BIUAIOLINE HA COCTOSHUE XUMHYECKOT0 paBHOBecHs. [IpruHIumn
Jle llarense.

OnektponuTrdeckas aucconuanus. CuibHble W ciaadble AMeKTpoduThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, LIETIOYHAs.



OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepuMEeHTAIbHBIE METO/Ib H3YyUCHHS BEIECTB U MX MPEBPAIICHUI: IEMOHCTPAIHS TaOIIHII
«llepuoguyeckas cucrema xumudeckux aieMeHToB [[. M. MenneneeBa», uzyueHue MoAeleu
KPUCTANIMYECKUX PEIIETOK, HAOMI0JeHMEe M ONHCaHUE JIEeMOHCTPALMOHHBIX U J1a00paTOPHBIX
OTBITOB (pa3joKEeHUE MEpPOKCHUIa BOAOPOJA B MPUCYTCTBUM KaTallU3aTopa, OMPEIEIICHUE Cpeibl
pacTBOPOB BEIIECTB C MMOMOINBIO YHHBEPCAILHOTO WHIMKATOPA, PEAaKIWH HOHHOTO OOMEHa),
MIPOBE/ICHUE TPAKTUYECKON paboThl «BnusHuEe pazauyuHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIum».

Pacuérnebie 3anaun.

Pacuérel 110 ypaBHEHUSIM XMMHUYECKUX PEAKLM, B TOM YUCIE TEPMOXMMHUYECKUE PACUETHI,
Pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBas J0JIs BEILIECTBA.

Heopranuueckasi xummusi

Hewmeramnsl. [Tonoxenue HemeTtamwioB B [lepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIIOB. AJIJIOTPOIUS
HEMETAJIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBa BaKHEHIIMX HeMeTalsioB (TajJoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHUs) U UX COSAUHEHHH (OKCHIIOB, KHCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIMHECHHUI ).

[IpuMeHeHne BA)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Meramnsl. [lonoxxenne meramioB B Ilepuonnueckoii cucteme XxuMuueckux nnementos /. H.
MenpaeneeBa. OcCOOEHHOCTH CTPOEHHUS JIIEKTPOHHBIX O0O0JOYEK aTroMOB MeTauioB. OOmue
¢usnveckne cpoiicTBa MeTawioB. CIIaBel METAUIOB. DJIEKTPOXMMUYECKUU DSl HaNpsHKEHUH
METaJUIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUIIINX METAJJIOB (HATPHH, KaJTui, KaJIbIM, MAarHUH, A TFOMUHHH,
LIUHK, XpOM, XKeJe30, Me/ib) U UX COCTUHEHUH.

O61ue cnocoObl MoxyyeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUEHHUs BEILIECTB U UX MPEBpAIlEHUI: U3yUeHHE KOJIEKIUN
«Mertasl U CIUIaBbD», 00pa31l0B HEMETAJUIOB, PELICHHE SKCIIEPUMEHTANIBHBIX 3ajay, HabIroeHne
U OIMCaHME JEMOHCTPALIMOHHBIX M JIA0OPAaTOPHBIX ONBITOB (B3aUMOJEMCTBUE THAPOKCH]IA
IIOMHHMSI C paCTBOPaMH KUCIJIOT U LIeJI0UEl, KaYeCTBEHHbIE PEAaKIIMHU HAa KATUOHBI METAJUIOB).

Pacuérnsbie 3anaun.

PacuéThl Macchl BenecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MIPOJYKTOB PEaKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 0OecrieueHUN SKOJIOTMYECKOM, SHEPreTHYecKOl M MUIEeBOM 0e30MmacHOCTH,
pa3BuTHN MeAULIMHEL. [IoHATHE 0 HAYYHBIX METO/AX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 00 oOMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJTYYEHHs BaKHEUIINX
BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTepHalOB: BAa)KHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KpPacKH, CTEKJIO, KEepaMHMKa, MaTepHalbl [UIsl JJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YecKue U MUHepaIbHbIE y100pEHHUS.

XWMHS U 3I0pOBbE YEJIOBEKA: MPAaBHUJIA UCIIOJI30BAHUS JICKAPCTBEHHBIX NPENAPATOB, IPABHUIIA
0€30IacHOT0 UCIIOB30BAHUS IPENapaToB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBS3U.



Peanuzarust MeXnpeIMETHBIX CBsI3el TTPU U3yUYEeHUH OOIIel U HEOpraHM4ecKo Xxumuu B 11
KJIacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
HOHHTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IHUKIJIA.

OO01iue ecTeCTBEHHO-HAYYHBIE MOHATHUSA: HAay4HbIN (hakT, TUIOTE3a, 3aKOH, TEOPUs], aHATU3,
CHUHTE3, Kiaccuukanus, MNEePUOJUYHOCTb, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, SBJICHUE.

®dusuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHYEeCKUl ypOBEHb, BEIIECTBO, Telo, 00BbEM, arperaTHOe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kierka, opranusMm, 3KocucTeMa, onocdepa, Makpo- 1 MUKPOJIEMEHThI, BATAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIJICHHOCTh, METAJLTYPIusi, MPOU3BOACTBO CTPOUTEIIbHBIX
MaTepuasos, CEJIbCKOXO3SICTBEHHOE IIPOU3BO/JICTBO, MUIIEBAs IIPOMBIIIJIEHHOCTD,
q)apMaIIGBTI/I‘IGCKaH IMPOMBINIJICHHOCTD, IPOU3BOJACTBO KOCMCTUUCCKHUX IPCIIapaToB, IMPOU3BOACTBO
KOHCTPYKIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

3. IlnaHnupyemble pe3y/ibTaThl 0OCBOCHHUS Y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuyHOCTHBIE pe3yJBTAaThl OCBOSHHS IMpenMeTa «XHMHUs» OTPaKaloT CPOPMHUPOBAHHOCTH
OTIbITa MIO3HABATEIHLHON U MPAKTHUECKOHN eATeIbHOCTH 00yUYaloIUXcs [0 peann3alii MPUHATHIX B
o0IIecTBE IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

OCO3HaHHS O0YYarOUIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBa)XKEHUS K
3aKOHY U MPABOMOPSIIKY;

MNpEaACTaBJICHHUA O COOHWAJBHBIX HOpMax MW IIpaBHUJIaX MCKIMYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpU CO3AaHUN y‘~I66HI)IX ITPOCKTOB,
pelIeHnr yueOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apryMEHTBl JPYyTrUX
MIPH aHAJIN3€ Pa3IMYHBIX BUIOB YUeOHOMN AESITETbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUS! K UICTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHONW XUMUU;

YBaXCHUA K IPOUECCY TBOPUYECTBA B oOJractu TCOPHHU U MTPAKTHUICCKOI'0 MIPUMCHCHUA XUMHH,
OCO3HAaHUS TOTO, YTO AOCTH)KEHUS HAyKU €CTh PEe3yNbTaT AJIUTENbHBIX HAOTIOACHUN, KPOTIOTIIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘-IéHBIX 1 IIPAKTUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUH U MOCIEAYIOIIEM aHalln3e WH(OpMaluu
0 IEPEAOBLIX JOCTUIKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOU XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHU,

CIIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUYECKUMH SBICHUSMU, U TPUHUMATH
OCO3HAHHBIC PCHICHU S, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH,

TOTOBHOCTU OIICHUBAaTh CBOE NOBEACHUE M MOCTYNKH CBOMX TOBAapUIUEH C MO3ULUN
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHEC HOCJ'IG)ICTBI/II\/’I OTUX IMOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0€30macHOro o00pasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;



cOOJTIOIeHHSI TTPABHIIT O€30TIaCHOTO OOPAIICHHS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KM3HU
U B TPYJIOBOH JESTEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOI0 TOBEICHUS
B CUTYaIUAX, YTPOKAIOIIMUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUA TOCJIEICTBUN W HENPUSTHUS BpPEIHBIX NpUBBIYEK (YMOTpeOJICHUS aTKOroJs,
HapKOTHUKOB, KYpEHMUS);

5) TpyaoBoro BocnuTaHmsi:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIbCKOW  JESTEILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOU
HAIpPaBJIEHHOCTHU (B paMKaX CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY U3YUYCHHIO MTpodeccuii pa3muaHOTo poJia, B TOM YKCIIC HA OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaM TPYI0BOM ACSTEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHOIN TpaeKTOpuH 00pa3oBaHus, Oyayien
npodeccun W pearn3alnud COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHUECKH 1€IeCO00Pa3HOro OTHOUICHHs K MPHUPOAE, KaK HCTOUYHUKY CYIIECTBOBAHUSA
’KM3HHU Ha 3emie;

MOHMMAaHUA TJI00ATbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM, BIHUSHUA dKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HAaHUA HEOOXOJUMOCTU UCIOJB30BaHUS JOCTHXKEHUNH XUMHUU AJIA PELICHUS BOIPOCOB
palMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, NMPUHOCALIMX BpEI OKpPY)KAKIIEeW MPUPOJHON cpene,
YMEHHS IMPOTHO3UPOBATH HEOJIATONPHUATHBIC SKOJIOTHYECKHE TOCICACTBHS IMPEANPUHIMACMBIX
JNENUCTBUN U NPEAOTBPALIATh UX;

HaJUYMsl Pa3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYyJIbTYphI, OIIbITA
NESATEIbHOCTH  SKOJIOTMYECKOW  HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HUMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUs aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IIIECTBEHHOM MPAKTHUKU;

MOHMMAHUA CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHHMs e€ poilu B (HOPMHUPOBAHUU
palMOHATBPHOTO HAYYHOT'O MBIILIEHUS, CO3JAaHUHM IETOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIeM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHUHU JUIS COBPEMEHHOW IMBUIIM3AlMU: B €&
IYMaHUCTHYECKON HANpaBiICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanibHON
KYyJbTYPBI, PEIICHUU TIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBOU M IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEITHOTO TPYAA U IKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKAO0TO YeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJIOB  TIO3HAHUS,
UCIONIb3YEMBIX B ©CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIB30BAaTh MONydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SBJICHUIM OKPYXKAIOIIEro MUPA U MPOUCXOANINX B HEM U3MEHEHUN, YMEHUS
JenaTth 00OCHOBAaHHBIE 3aKIIOYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0
MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUISl pelIeHHs TIpoOieM B
peaNbHBIX KU3HCHHBIX CUTYAIIHSIX;



MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOpPa30BaHHIO, K
aKTHBHOMY ITOJy4E€HHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH NOTPEOHOCTIMH;

UHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pa3sInuHbIX cepax MpodecCHOHaNbHON AeSTEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIE PE3yIbTaThl OCBOSHUS YIEOHOTO MpeiMeTa « XUMUs Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIIFOYAIOT:

3HaUMMBbIC JUIS  (DOPMHPOBAHUS MHPOBO33PEHUS OOYUAIONIMXCA MEXKIUCIUITMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIEHAYYHbIC TOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenu(uKy METOAOB IO3HAHUS, HCIOIB3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEIIECTBO,
SHEPrus, SBJICHUE, IPOIIECC, CHCTEMA, HAyYHBIN (PaKT, MIPUHIIMII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJIOBaHKE, HAOTIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YHHBEpCallbHbIC YUeOHbIC ICHCTBHS (IT03HABATEIbHbBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopmupoBanue (QYHKIMOHAIBLHOW TPAMOTHOCTH W COLMATBHOW KOMITETECHITUN
oOyJarouxcs;

CIIOCOOHOCTh ~ OOyYaIOIIUXCSl  WCIOJBb30BaTh  OCBOCHHBIC  MEXIWCIHMILIUHAPHEIC,
MUPOBO33PCHUYCCKHE 3HAHUS U YHHUBEPCAIIbHBIC yUEOHBIC ICHCTBHS B IO3HABATEIILHOM M COIIMATLHON
MIPAKTHKE.

MeranpeaMeTHbie Pe3yJbTaThl OTPAKAIOT OBJAJICHHE YHHUBEPCAJIbHBIMH  YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBATh M  aKTYaJIM3HPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeCIATh LEIM JEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHUTB PE3YyJIbTAaThl ICATSIHLHOCTH C IIOCTABICHHBIMHU IIEIISIMU;

UCIIONIb30BaTh TMPU OCBOCHUHM 3HAHWA MTPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISATH
XapakTepHble TMPU3HAKK TIOHATHA W  YCTAHABIMBAaTh WX B3aWMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME OHITUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHUYCCKUX PEaKIIHIA;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIeHUS (MHIYKTUBHBIC, JICTyKTUBHBIC, 10 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PacCCMATPHUBAEMBIX SBICHUSAX, (POPMYIMPOBATH BBIBOJBI U
3aKJIFOYECHUS;

MPUMEHSTh B TPOLIECCe MO3HAHUS, UCIMOIb3yeMble B XMMHH CHUMBOJWYECKHE (3HAKOBHIC)
MOJIeH, TTPe0OpPa30BhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) JJICMCHTA,
XUMHUYecKas GopMyJia, ypaBHEHHE XUMHUYECKON PEaKIIuu — MPHU PEIICHUHN yUeOHBIX TO3HABATEIbHBIX
W TPaKTHYCCKUX 3a7ad, NMPUMCHITh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHHS IS BBISBICHUS
XapaKTEepPHBIX MPU3HAKOB N3YYaeMbIX BEUIECTB M XUMUYECKUX PEAKITHIA.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE eHCTBYS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKITUil;

dbopMyJIMpoBaTh IETW M 3aJa4d  HWCCIICIOBAHUS, WCIOJIL30BaTh IIOCTABICHHBIC U
CaMOCTOSITENTFHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI TS
(hopMHUPOBaHUS TUIIOTE3HI 110 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

BIIQJICTh HAaBBIKAMH CaMOCTOSITENIPHOTO TUIAHUPOBAHUS U TPOBEICHUS YUYECHHUYECKHX
SKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOJIONATh 3a XOJIOM TIPOIecca, CaMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIupoBaTh OOOOMIEHUS ¥ BBIBOJBI OTHOCHUTEIBHO
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JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIEAOBaHMS, COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTENbCKOM W IMPOEKTHOW JIEATEeNIbHOCTH,
HPOSIBJISAAITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ nngopmanmeii:

OpPUEHTHUPOBATHCS B Pa3JINYHbIX UCTOUYHUKAX HH(pOpMalUY (HayYHO-TIONYJIsIpHas JIUTepaTypa
XMMHAYECKOTO COJCp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VHTepHeTa), aHaIM3MpOBATh
MHGOPMALIHIO pa3IMYHBIX BUIOB U (POPM IIPEICTABICHUS, KPUTHUECKHU OLIEHUBATh €€ I0CTOBEPHOCTh
U HENPOTUBOPEUUBOCTE;

(GopMyIMpOBaTh 3alIpOChl U IPUMEHATh pa3IMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
nHpopMaIny, HEOOXOMMOM IS BBIMIOJIHEHHUS YYeOHBIX 33aa4 ONPENeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJAb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpelcTaBleHHs] MHPOpMaLuU (CXEMBbl,
rpaduKu, 1uarpamMmmbl, TaOJIUIbl, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeACTBa IHpuU paboTe ¢ XHUMHUYECKOi
nHpOpMaNKe: MPUMEHATh MEeXIpPEIMETHbIE ((PU3NIECKHe U MAaTeMaTHYECKUe) 3HaKU M CUMBOJIBI,
¢dbopMmyiibl, a0O6peBUATYpBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBnajeHye yHuBepcaIbHBIMM KOMMYHUKAaTUBHBIMU JICHCTBUAMU:

3aaBaTh BOMPOCKHI MO CYIIECTBY OOCYKIaeMOl TEeMBbl B XOJ€ AHajiora W/WiIH AUCKYCCHH,
BbICKa3blBaTh  UJAEH, (HOPMYJIUpPOBaTb CBOM  IPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIAaTh C INpEe3eHTalMed pe3yJbTaToB I03HABATEIbHON JEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIINOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
IPAKTUYECKOH PabOTHl MO0 MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, peaau3allid y4eOHOro
npoekTa M (OpMYIMpPOBaTh BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM MyTEM
COIJIACOBaHUS MO3UIUH B X07e 00CY>KAEHUS 1 0OMEHa MHEHUSIMH.

Osi1aieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOK IIO3HABATENIBHYHO JAEITEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
Ipe/ularaeéMblii  aJrOpUTM JEHCTBUM NpPHU BBHINOJHEHUHM YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3PPEKTUBHBIM CIIOCOO UX pelieHHs ¢ YYETOM MOJy4YeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HAa OCHOBE CaMOAaHaJIN3a U CaMOOLEHKU

HPEAMETHBIE PE3YJIbTATHBI

10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD OTPaXKaloT:

c(OpPMUPOBAHHOCTH TMPEJICTABICHUA O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, POJIM XHMHUU B IMO3HAHHUUN SIBJICHUU npupoanl, B (bOpMI/IpOBaHI/II/I MBINUICHUA U
KyJIbTYpPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMON HJs pEIIeHUs
MPAaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpEJIE;

BJIaACHHUEC CHUCTEMON XMMHUYECKUX 3HaHI/II\/’I, KOTOpas BKIKOYACT: OCHOBOIIOJIAraronue nmoHATUA
(XMMUYEeCKUl DJIEMEHT, aToM, OJJEKTPOHHAas O00O0JOYKa aromMa, MOJIEKyJia, BallEHTHOCTb,
ANEKTPOOTPHUIIATEIbHOCTh, XMMHUYECKas CBsI3b, CTpyKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaIéHHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeleT, GyHKIIMOHATbHAS
TpyIIIa, paauKail, U30Mepus, U30MePbl, TOMOJIOTHYECKHH PsiJl, TOMOJIOTH, YTIEBOJIOPOIbI, KHCIOPO/I

11



U a30TCOAEpXKAIINAE COCOAUHEHNS, MOHOMED, ITOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHMsI OpraHndeckux BemecTts A. M. bytneposa, 3akoH
COXpaHEHHUs MACChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMHH; MUPOBO33pEHUYECKHE
3HAHHUA, JIEKAIIUEe B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMMUECKUX SIBICHMH,
(aKTOJIOrMUECKUE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJIyYeHUM W O€30IacHOM HCIOJIb30BAHUU
BOXHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETFHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTb YMEHUH BBISABIIATH XapaKTE€PHbIE IPU3HAKY [TOHATHUH, yCTaHABINBATbH UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOUIME IOHATHSA INPU ONHCAHUM COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHUYECKUX COCINHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJB30BATH XUMHYECKYI0 CHMBOJIUMKY U COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOM) (OpMYJT OpraHMYECKUX BELIECTB U
YpPaBHEHUH XMMMUYECKUX PEaKLUi, U3rOTABJIMBATH MOJEIM MOJIEKYJ] OpPraHMYECKHX BEIIECTB IS
WUIIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS],

c(OPMHPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAUIEKHOCTh M3YyYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIPEIeIEHHOMY KJIacCy/TpyIine COeqUHEHUH (YTIIIeBOIOPOIbL,
KHCIIOPOJI M a30TCOJEpIKaIll€ COECIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTb UM
Ha3zBaHus 1o cuctemarudeckoil Homenknarype (IUPAC), a Ttakke NpuUBOAUTH TpPUBUANIBHBIE
Ha3BaHMs OTJENbHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, NPONMWIEH, AllETUJIEH, 3TUJICHIJIMKOJIb,
rIuieput, ¢eHon, ¢GopMaibAerull, aueTaabAeru]l, MypaBbUHas KHUCIOTAa, YKCYCHas KHUCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTEapUHOBAsi KUCIIOTA, TJII0K03a, (PYKTO3a, KpaxmaJ, LeUIi0J103a, TIULHH);

c(OPMHUPOBAHHOCTh YMEHMs OIPEICNATh BUIbl XMUMHUYECKOH CBA3M B OPraHUYECKHUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCT YMEHHSI HPUMEHSATh IOJOXKEHUS TEOPUU CTPOCHHSI OPraHUYECKHUX
BemectB A. M. BytnepoBa i 0ObSCHEHHsI 3aBUCUMOCTH CBOWCTB BEIECTB OT WX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHUE, (U3NYECKHE W
XMMHMYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIECH pPa3IMYHBIX KJIACCOB OPraHUYECKHX BELIECTB
(MeTaH, 3TaH, STUJIEH, PONUIJICH, alleTUieH, OyTanuen-1,3, metunoyraauen-1,3, 6eH30J, METaHO,
3TAaHOJI, ATUJICHIVIMKOJIb, TIULIEPHH, (DEHOJ, aleTadbAeru]l, MypaBbHHas W YKCYCHas KHCIOTHI,
TJII0K03a, Kpaxmall, 1IeJUTI0JI03a, aMMHOYKCYCHasl KUCII0Ta), UIUTFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXJIy HHMH YPaBHEHMSAMH COOTBETCTBYIOIIMX XUMHUYECKMX pEaKUHUHd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hopMyT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUHUKHU YTIIEBOJIOPOIHOTO CHIPbs (HEDTH,
MPUPOJHBIN Ta3, Yrojb), crnocoObl UX MEepepabOTKU W IMPaKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOAUTH BHIYUCICHUS IO XUMHUUYECKUM YPaBHEHUSAM (Macchl,
00bEMa, KOIMYECTBAa HCXOJHOTO BELIECTBA MJIM MPOAYKTa peakiH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OHOIO U3 UCXOIHBIX BEIIECTB WIIM IPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHHMH BIJIQJIETh CUCTEMOH 3HaHUIl 00 OCHOBHBIX METO/aX Hay4HOIO
MO3HAHUS, UCIOIb3YEMbIX B XUMUU MTPU U3yUEHUH BEIIECTB U XUMUYECKUX sBJIHUH (HaOII0eHHe,
U3MEpPEHHUE, HKCIIEPUMEHT, MOJEIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUA IS
MPUHATHUST PElIeHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUAX, CBA3aHHBIX C BELIECTBAMH U HX
IIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MpPaBWIa TOJIb30BAHUSA XHUMHYECKOW TMOCYI0H |
n1a00opaTOpHBIM 00OPYIOBAHUEM, a TaK)Xe MpaBUiia 0OpallleHHs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHSMHU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh yMEHUH IUJIAHUPOBATH U BBIMOIHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJIyYEHHE ITUJIEHA U U3YYEHHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKIIMU OPTaHMYECKUX BEIIECTB, JIeHATypalus OelKOB MPHU HarpeBaHUHU,
L[BETHBIE peaKkuu OEJIKOB) B COOTBETCTBUHU C MPaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU OOpALIEHUH C
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BEUIECTBAMH U JITaOOPATOPHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHYECKOTO
SKCIEpUMEHTa B (pOopMe 3alKCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKIHii U GOpMyIUpPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATh XHMHUYECKYIO0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBoil unpopmanuu, UHTEpHET U ApyTux);

c(OPMHPOBAHHOCTh yYMEHUH COONIOJAaTh TMpaBHia SKOJOTMYECKH IIEeJIecCO00pa3HOro
MOBE/ICHUA B OBITY U TPYAOBOH JEATEIBHOCTH B LIESIX COXPAHEHUS CBOETO 3/10POBbS M OKPYKaroIien
IIPUPOJHOM Cpebl, OCO3HABATh OIACHOCTHb BO3JCUCTBUS Ha JKUBBIE OPraHU3MBI OIPEIEIEHHBIX
OpraHMYECKUX BEIIeCTB, MOHMMas cMbici mnokazarens [IJIK, mosicHaTh Ha mpumepax crocoObl
YMCHBIICHHUA U MPCAOTBPALICHHA UX BPpCAHOI'O BO3I[CﬁCTBPI$I Ha OpraHu3M YCJIOBCKaA,

JUIsE 00yYaroIIUXCsl ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS: YMEHHE MPUMEHSThH
3HaHUA 06 OCHOBHBIX OOCTYITHBIX METOJAaX IMMO3HAHUA BEIICCTB U XUMHNYCCKUX HBHGHHﬁ;

JUTSL CTIETIBIX M CAOOBUIAIINX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh pPeabeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiis muist 3anvcu XuMudeckux GopMyL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKasi XuMHUs» OTPayKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XHMHUYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOU
KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBICHUW TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHHUS U
KyJAbTYpPBHl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOAMMON IJIsl pelIeHUs
MPAKTUYECKUX 3a/lad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOAHOM CpeJE;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOIATAIOIINE TOHATHUS
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBII 00BEM, BaJICHTHOCTb, AIEKTPOOTPHUIIATETLHOCTD, CTEIIEHb OKUCTICHHS, XUMUYECKast
CBS3b (KOBAJICHTHAsl, MOHHAs, METa/NIn4yecKasi, BOJOPOJHAs), KpHUCTaUIMYecKass PelETKa, THUIIbI
XUMHUYECKHUX PEAKLUH, paCTBOP, dJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTHYECKAS JUCCOLIMALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM peaklnu, XMMUYECKOe PaBHOBECHE); TEOPUU
U 3aKOHBI (TEOpHS IEKTPOIUTHUECKON JUcCcOolMaluy, nepuoandyeckuit 3akon J{. 1. Menneneesa,
3aKOH COXPAaHEHHMsI MaCChl BEIIECTB, 3aKOH COXPAHEHHUsI U MPEBPALLEHUS YHEPTUU NPU XUMHYECKUX
peaxkusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHMS, JISKALIIE
B OCHOBE MOHUMAaHHS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBJIEHHUH, (pakromormueckue
CBEIEHUSI O CBOWCTBaX, COCTaBe, MOJYYEHMH U O€30IaCHOM HCIOJIb30BaHMM BAXHEHUIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTepPHbIE MPU3HAKY MOHATUHN, YCTAHABIMBATh UX
B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIME MOHATHUS IIPU ONMCAHUHA HEOPraHUYECKUX BEILLECTB
U UX NIPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS
(hopMyJ1 BEIIECTB U YpaBHEHUI XMMHUECKUX peakiuil, cucremarndyeckyro HomeHnkinarypy (IUPAC)
U TPUBHAIbHbIE HAa3BaHMS OT/AEIbHBIX HEOPTaHWYECKUX BEIECTB (YrapHbIH ra3, YIJIEKUCIbIA ras,
aMMMaK, rai€Hasi U3BeCTh, Heral€Has U3BeCTh, IUThEBAs COA, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHUH OIpeNesTh BAJIEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX
AJIEMEHTOB B COEIUHEHUSX Pa3IMYHOrO COCTaBa, BHJI XMMUYECKOW CBSI3U (KOBaJEHTHAasl, MOHHAs,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHMSX, THI KPUCTAJUIMUECKON PEHIETKH KOHKPETHOIO
BelIeCTBa (aTOMHas, MOJIEKYJISIpHAs, WOHHAs, METaJUINYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHNYECKUX COCAUHEHUN;
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c(OpMUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAITIC)KHOCTh HEOPTraHUUECKUX BELIECTB 0
X COCTaBy K ONpeAeiEHHOMY KiacCy/Tpynme COeIMHEHHMH (MPOCThIe BEIIEeCTBA — METAJUIbl U
HEMETaJlTbl, OKCHU/Ibl, OCHOBAHUS, KHCIOTHI, aM(QOTEpHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUIN pacKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. . Menaeneena
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, 00BSICHUTENIBHYIO U MPOTHOCTUYECKYIO (DYHKIUH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh HIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX
anemeHToB 1—4 mepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB 1. 1. Menpeneena,
UCIIOJIB3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUYECKUE YPOBHM», OOBSICHITH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COEIMHEHUH MO MepuojiaM u
rpymnmnaMm [lepuoandeckoit cucteMsl XUMUYECKUX 1eMeHTOB []. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPK/IaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEX/1y HEOPraHMYECKHMMH BEIIECTBAMHU C MOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIMHA IO PA3IUIHBIM
MpU3HaKaM (YUCITy U COCTaBy PEarupyrolux BEHIeCTB, TeIIOBOMY 3D (eKTy peakiuunu, n3MEHEHUIO
CTETEeHeW OKUCIICHUS IIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YUACTHIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKIUi pa3IMYHBIX THUIIOB, MOJHBIE H
COKpalIEHHbIE YPaBHEHUS peaKMii HOHHOI'0 0OMEHA, YUUTHIBAs yCIOBUS, IPU KOTOPBIX 3TU PEaKUU
UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI1 MMPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAYECTBEHHBII COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh ONBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOLINE B
BOJHBIX paCTBOpax HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEICTBOM COCTABIEHHSI AIEKTPOHHOIO OajlaHca ATUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEaKIHMU OT
pa3nuyHbIX (AKTOPOB; XapaKTep CMEIICHNUSI XUMHUUECKOTI0 pAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiicTBus (npuniun Jle [latense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTE€pPHU30BaTh XMMUYECKHE MPOLECCHI, JIeXkKallUe B OCHOBE
MPOMBIIIJIEHHOTO [OJIy4€HHUS CEpPHOM KHCIOThI, aMMMakKa, a Takke Cc(HOpPMHUPOBAHHOCTh
npeacTaBieHnid 00 OOIMX HAy4yHBIX NPUHIHUMNAX M SKOJOTMYECKHX MpodieMax XMMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI IPOBOIUTH BHIUMCIIEHUS C UCIIOJIb30BAaHUEM MOHATHS «MaccoBast
70711 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B MPU XMMHUYECKUX PEAKIMSIX, Macchl
BelIecTBa WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK 00BEMY OJHOIO U3
YUYacTBYIOIIMX B PEAKLIUU BELIECTB, TEIUIOBOrO 3 eKTa peakuy Ha OCHOBE 3aKOHOB COXpPaHEHUs
MAacchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMATh TpaBUiIa MOJB30BAHUS XMUMHYECKOW TOCYI0N W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe TpaBUiIa OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCT YMEHHUH IIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKHUH SKCIIEPUMEHT
(paznoxeHue MepoKkcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAesieHuEe Cpeibl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PAa3INYHBIX (AKTOPOB HA CKOPOCTh
XMMUYECKON peaklliy, peakui HOHHOro oOMeHa, KayeCTBEHHbIE Peaklluu Ha cynbdar-, kapOoHaT-
U XJIOPHUJI-aHUOHBI, Ha KAaTUOH aMMOHHsS, PEIICHHE >SKCIEPUMEHTAJIBHBIX 3aJad I0 TeMaMm
«Mertamne u «Hemetanib») B COOTBETCTBHH C IIPaBUIIaMU TEXHUKH 0€3011aCHOCTH MTPH 00pallieHun
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C BemlecTBaMM M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3aITUCH YPABHEHHI COOTBETCTBYIOIINUX peakiuil M GopMyIHpOBaTH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIM3UPOBATh XHUMUYECKYI0 HWH(GOpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MAaCCOBOI KOMMYHUKalUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCT, yMEHHUI COONMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIecO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM I€ATEIIEHOCTH B LIEJSIX COXPAHEHHsI CBOETO 3/I0POBBS U OKpY KaroLIen
MIPUPOJIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JECHCTBUS Ha JKUBBIE OPTraHU3Mbl ONpPEIEIEHHBIX
BellecTB, MoHUMas cmbica nokazatens [I/IK, moscHaTs Ha mpumepax crnocoObl YMEHbIIECHUS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M UEJIOBEKa;

U151 00YYAIOLINXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE TPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUM.

4. TemaTu4eckoe IVIAHUPOBAHUE U3YYeHHUA Y4eOHOT0 nMpeamMera « XuMHs»
10 knacc. 1 yac B Henento. Beero 34 yaca.

Ne KosmnuectBo
DJIeKTpOHHbBbIE U (POBBIE
n/ Tema ypoxka yacoB
I o0pa3oBaTe/bHbIE pecypchl
Pa3jen 1 TeopeTnueckue 0CHOBBI 3

OpPraHuYecKoil XuMNu

1.1. TIIpeamer opraHuveckoi

xumuu. Teopusi crpoeHnst 3
OpPraHMYecKux coequHeHui A. M.
byrtiepoBa

1

[Ipeamer opran4ecKkor XuMuH, €

1 https://resh.edu.ru/subject/29/10/
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHUYEeCKUX 1

2 coequHenuit A. M. Bytneposa, eé https://resh.edu.ru/subject/29/10/

OCHOBHBIC ITOJIOKCHUA

[IpencraBienue o ki1accuPpuKauu
OpPraHMYECKUX BEILECTB.

3 Homenxknarypa (cucremaruueckas) u 1 https://resh.edu.ru/subject/29/10/
TPUBUAJIbHBIE HA3BAHUS
OpraHn4CCKuX BCIICCTB

Paznea 2. Yraesogopoasbl 13
2.1 llpeaenbHbIE YIJIEBOAOPOIbI — 2
AJIKaAHbI

1

AJIKaHBI: COCTaB M CTPOCHHUE,

. https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKHUU psiJT

15


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

MeraH u 3TaH — npocTenIue
IIPEICTaBUTENN aJIKaHOB

https://resh.edu.ru/subject/29/10/

2.2 HenpeneabHbIe YI1eBOAOPOAbI:
aJIKeHbI, aJIKaJNMeHbl, AJTIKHHbI

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

https://resh.edu.ru/subject/29/10/

OTUieH U NPONWIEH — IpocTeiine
MIPEACTABUTENH AJIKCHOB

https://resh.edu.ru/subject/29/10/

[IpaxTuueckas padora Ne 1.
«[lomyuenue sTUICHA U U3yYCHHE €TO
CBOMCTB»

https://resh.edu.ru/subject/29/10/

Anxanuensl. bByraguen-1,3 u
MetunOyTanuen-1,3. [lonyuenue
CUHTETUYECKOTO KayuyKa U pe3UHbI

https://resh.edu.ru/subject/29/10/

10

AJIKUHBI: COCTaB M OCOOEHHOCTH
CTPOCHMS, TOMOJIOTHUECKHI PSJIL.
ALleTHIIEH — NPOCTENIINN
IIPEJICTAaBUTENb AJIKUHOB.

https://resh.edu.ru/subject/29/10/

11

Brprunciienus no ypaBHEHHIO
XUMHUYECKOHN peaKIuu

https://resh.edu.ru/subject/29/10/

2.3 ApomaTuyecKue yrieBoaopoabl

12

ApeHbl: OEH30J1 ¥ TOJIYOI.
TokcuyHOCTH apeHOB

https://resh.edu.ru/subject/29/10/

13

I'enernueckas cBS3b yIiIeBOJAOPOJIOB,
MPUHAIISKAIINX K Pa3IMYHbIM
KJlaccam

https://resh.edu.ru/subject/29/10/

2.4 IlpupoaHble HCTOYHUKH
YIJIEBOIOPOAOB U UX NepepadoTka

14

[IpupoiHBIE HICTOYHUKHT
YTJIIEBOIOPOAOB: IPUPOAHBIN ra3 U
MOMyTHBIE HE(TAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

https://resh.edu.ru/subject/29/10/

15

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOIOB: IPUPOIHBIN Ta3 U
MOy THBIE HETIHBIE ra3bl, HEPTH U
MPOJYKTHI €€ mepepaboTKu

https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

16

KonTponpHas paboTa mo pazueny
«YTIeBOAOPOIBI»

https://resh.edu.ru/subject/29/10/

Pasznea 3. Kucaopoacoaepxamue
OpraHuYecKue coeMHeHUus

3.1 Couprbl. PeHon

17

Hpe;[eanHe OIHOATOMHBIC CIIUPTHI:
METAHOJI U OTaHOJI. BO,Z[OpO,Z[HaH CBA3b

https://resh.edu.ru/subject/29/10/

18

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH

https://resh.edu.ru/subject/29/10/

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

https://resh.edu.ru/subject/29/10/

3.2 Anbaernasl. KapoonoBbie
KkucJa0Thl. Cl10skHbIE 3UPBbI

20

Anpaeruapl: GopMabaeTuI 1
areTanpaerng. Aueron

https://resh.edu.ru/subject/29/10/

21

OnHOOCHOBHBIE NPEEIBHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
yKCyCHas

https://resh.edu.ru/subject/29/10/

22

ITpakTruueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

https://resh.edu.ru/subject/29/10/

23

CTeapI/IHOBaH N OJICMHOBAs KUCJIOTHI,
KakK MpeaACTaBUTCIIN BbICIIINX
Kap6OHOBBIX KHUCJIOT

https://resh.edu.ru/subject/29/10/

24

MBpbli1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLLEE JCHCTBUE

https://resh.edu.ru/subject/29/10/

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['naponus
CJIO’KHBIX 3(hHUpoB

https://resh.edu.ru/subject/29/10/

26

XKupsl: runponus, npuMeHeHue,
Ouo0rMYecKas pojb )KUPOB

https://resh.edu.ru/subject/29/10/

3.3 YriaeBoabl

17



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

27

YTrneBoabl: cocTaB, KiaccHPUKAIMs.
Baxwueiime npencTaBuTeNu:
TIII0K03a, PpyKTO3a, caxaposa

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemnronos3a kak
IIPUPOJHBIE ITOJUMEPBI

https://resh.edu.ru/subject/29/10/

29

KonTponpHas paboTa mo pazueny
«Kucnopoacoaepxarie
OpPraHUYECKUE COCTUHCHHSDY

https://resh.edu.ru/subject/29/10/

Pasnen 4. AzoTcoaepxkamme
OpraHuyecKue coeMHEeHUs!

4.1 AMUHBI. AMHUHOKHCJIOTHI.
Beakn

30

AMWHBI: METHJIAMUH W aHUJINH

https://resh.edu.ru/subject/29/10/

31

AMUHOKHUCIIOTHI KaK aM(OoTepHBIE
OpraHUYeCcKUe COCIUHEHHMS, UX
ouonornyeckoe 3Hauenue. [lentuasl

https://resh.edu.ru/subject/29/10/

32

benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS

https://resh.edu.ru/subject/29/10/

Pa3pnen 5. BeicokomMoJieKy i pHbIe
COCAMHECHUSA

5.1 Ilnactmaccel. Kayuyyku.
BoJsioxkna

33

OcCHOBHBbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

https://resh.edu.ru/subject/29/10/

34

OcHoBHbBIE MCTOABI CHHTC3a

BBICOKOMOJICKYJIAPHBIX CO@)II/IHGHI/IIZ.

HHaCTMaCCLI, Kay41yKH, BOJIOKHA

https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KITACC

TemaTnueckoe NJIAHMPOBAHHUE U3YyYeHHUS Y4eOHOT0 MpeAMeTa « XUMUsD»
11 xnacc. 1 gac B Hexenro. Beero 34 yaca.

Ne
n/n

Tema ypoka

Pasznea 1. TeopeTruueckue
OCHOBLI XUMHH

KoauuecTBO
4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

1.1. Crpoenne aToMoOB.
Iepuoauveckuii 3aK0H 1
Ilepuoanueckasi cucrema
XMMHY€CKHUX 3J1eMeHTOB /I,
N. MenpaeneeBa

XUMUYECKUI IJIEMEHT. ATOM.
DnexTpoHHask KOHPUTYpaLus
aTOMOB

https://resh.edu.ru/subject/29/11/

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHUMHYECKHUX 31eMEeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOI Teopueit
CTPOEHUS ATOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCIMHEHUI
0 TPYIIIaM | MepHoIaM.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBI
XUMHUYeCKUX dyiemenToB J[. 1.
MenpeneeBa B pa3BUTHH HayKH

1.2. Ctpoenue BeuecTna.
MHoroo6pa3ue BenecTn

https://resh.edu.ru/subject/29/11/

CtpoeHue BemiecTna.
XuMH4YecKas CBi3b, €€ BUIBL,
MEeXaHHU3Mbl 00pa30BaHUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsi3b

https://resh.edu.ru/subject/29/11/

BaneHTHOCTE.
DNEeKTPOOTPULIATETbHOCTD.
CTeleHs OKHUCIIEHHS.
BemectBa MonekyasipHOTo 1
HEMOJICKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/29/11/

[TonsiTHEe 0 IUCTIEPCHBIX
cucremax. UCTUHHBIE U
KOJUIOUIHBIE PACTBOPHI.

https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

MaccoBas 1015 BeIlleCTBa B
pacTBope

Kinaccudukanms n
HOMEHKJIATypa
HEOPTraHUYECKHX COCTMHCHHH.
I'eneTnyeckas cBsI3b
HEOPTraHUYECKHUX BEIECTB,
pa3IUYHBIX KJIACCOB

https://resh.edu.ru/subject/29/11/

1.3. XuMn4uecKkue peakunu

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEeBpALICHHs SHEPTUU TIPU
XUMHUYECKUX PEAKITUAX

https://resh.edu.ru/subject/29/11/

10

CKOpOCTh peaKiuu.
OOpaTumbie peaKIlH.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora No 1.
«BnusHue pa3nu4yHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

11

DNeKTpoIUTHUYECKAst
auccoranus. [Toustre o
BOJIOpoIHOM Toka3artese (PH)
pacTBopa. Peakunu nonHoro
oOMeHa. ['maponus
OpPTraHUYeCKUX U
HEOPraHUYeCKUX BEIECTB

https://resh.edu.ru/subject/29/11/

12

13

14

OKHCIUTENBHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.
[TonsitTue 06 snexkTpon3e
pacIiaBoB U pacTBOPOB colieit

KonTponbHas pabota mo
pazaeny «Teopetnueckue
OCHOBBI XUMUU»

Pasnen 2. Heoprannueckas
XHUMHSA

2.1. MeTaaiabl

Mertajuibl, UX MMOJ0KECHHUE B
[Iepnonnueckoii cucreme
XUMHYECKHUX deMeHTOB /[I. .
MenaeneeBa 1 0COOCHHOCTH
cTpoenust aromoB. O01me
¢u3nueckue cBoiicTBa
METaJIJIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

15

CrmiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH P
HaIpsDKEHUN METaJUIOB

https://resh.edu.ru/subject/29/11/

16

XHUMHUYECKHE CBOMCTBA
BOKHCHIITNX METAJIJIOB
(HaTpuii, Kanuii, KAJIbLHH,
MarHui, aJJlOMAHAN) U UX
COEJIMHEHU

https://resh.edu.ru/subject/29/11/

17

18

XUMHUYECKUE CBOMCTBA Xpoma,
M€Y U UX COEUHEHUN

XUMUUYeCKHEe CBOMCTBA IIUHKA,
J)KeJie3a U UX COSIUHEHUHN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

19

[TpakTuyeckas padora Ne 2.
"Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10
TeMe «MeTayiel»"

2.2. HemeTaJiibl

https://resh.edu.ru/subject/29/11/

20

Hewmerannel, ux monoxxeHue B
[Tepuoanueckoii cucreme
XHMHUYECKUX djieMeHToB /1. U.
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB

https://resh.edu.ru/subject/29/11/

21

®u3nyYeCcKre CBOMCTBA
HEMETaJIOB. AJJIOTPOITHS
HEMETAJUIOB (Ha MpUMepe
KHCIopo/a, cepsl, hocdopa u
yIJIepo/ia)

https://resh.edu.ru/subject/29/11/

22

XUMHUYECKHUE CBOMCTBA
raJlor€HoOB, CEpPhl U UX
COeTMHEHUN

https://resh.edu.ru/subject/29/11/

23

24

XuMHuyecKkre CBOMCTBA a30Ta,
dbocdopa 1 UX coeTMHEHHIA
XnMHyecKkre CBOMCTBA
yraepoaa, KpeMHUS U X
COCTUHCHUI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

25

26

27

[IpumeHeHne BaXKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

O0001IeHE U CUCTEMATH3AIUA
3HaHuM 1o TeMe «Hemeramaby.
Brrurcnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUi U
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckast padora Ne 3.
«Pemenune
HKCHEPUMEHTAIbHBIX 337a4 110
teme "Hemeramist"»

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

28

KonTponbHas padbora no temam
«Metamiaey n «HemeTamisn)

https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

2.3. CBs13b HEOPTraHUYECKUX
¥ OPraHM4ecKHX BellecTB

Heoprannueckue u
OpraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYeCKUe OCHOBAHUS

29

1 https://resh.edu.ru/subject/29/11/

AMpoTepHbIe HEOPraHUYECKHe
Y OpPraHUYeCKUE COSJNHECHUS.
30 I'eneTnueckas cBs3b
HEOPraHNYeCKUX U
OpPTraHUYECKUX BEIIECTB

1 https://resh.edu.ru/subject/29/11/

Pa3zgea 3. XumMus 4 s;Ku3HbL

3.1. XuMud ¥ ‘KU3Hb

Pone xumuu B odecrieueHun
JKOJIOTHYCCKOM,
31 SHEPTreTUYECKON U MUIIECBOM
0€30MacHOCTH, Pa3BUTUHU
MEIULIMHBI
[IpencraBnenus o6 oOmuUx
HAyYHBIX TIPHHIIAIIAX
MIPOMBIIIJICHHOTO MOTy4YeHUs
Ba)KHEUIIINX BEIIECTB

32

1 https://resh.edu.ru/subject/29/11/

1 https://resh.edu.ru/subject/29/11/

YenoBek B MUpe BEUIECTB U
MaTepHualloB

33

34 XHUMHS ¥ 3J0POBbE YEIIOBEKa

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

1 https://resh.edu.ru/subject/29/11/

1 https://resh.edu.ru/subject/29/11/
34

1V. YuebHo-MeToquueckoe odbecneueHue oopasoBarejibHoro npouecca (YMK)

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

e Xumus, 10 xnacc/ I'abpuensn O.C., Octpoymos WU.I'., Cragkos C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBemieHne

e Xumus, 11 kiacc/ IM'abpuensu O.C., OctpoymoB WU.I'., CnankoB C.A. AKIoHepHOE

O6H.ICCTBO «H3maTenscTBO «HpOCBCH_ICHI/Ie»

METOINUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

e https://resh.edu.ru/subject/29/10
e https://resh.edu.ru/subject/29/11/

HUHTEPHET


https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/11/

JIuct BHecenust uamMenenui 10 xiacce

Noen/i

[ara BHECEHMA
V3MEHEHUN

Kon-Bo
CKOPPEKTUPOBAHHBIX
YPOKOB

B yem coctosT m3MeHeHMst

Homepa ypokos,
KOTOpBIC ObLTH
WHTErpUPOBaHBI

IpyuyHa M3MeHeHUH,
Ne npykasa, 1ata ero U30aHus

CornacoBaHue
C 3aMeCTUTETIEM
mpekropa o YBP

Pocrmick yuurerst

23




JIuct BHecenust u3amMenenui 11 kiacce

Noen/i

[ara BHECEHMA
V3MEHEHUN

Kon-Bo
CKOPPEKTUPOBAHHBIX
YPOKOB

B yem coctosT m3MeHeHMst

Homepa ypokos,
KOTOpBIC ObLTH
WHTErpUPOBaHBI

IpyuyHa M3MeHeHUH,
Ne npykasa, 1ata ero U30aHus

CornacoBaHue
C 3aMeCTUTETIEM
mpekropa o YBP

Pocrmick yuurerst

24




		2024-11-01T07:49:35+0700
	Олийнек Елена Анатольевна




