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IMNOSACHUTEJIBHASA 3AIIMCKA

Pabouasi nmporpamma 1o XMMHHM Ha YPOBHE CpejHero oouiero odopasoBaHUs
pazpaborana Ha ocHoBe DeaepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoil @enepanuuy», TpedOBaHUN K pe3ysibTaTaM OCBOEHUS
(denepasibHOMN oOpa3oBarenbHOi MPOrpaMMbI CpeHero o01ero
obpazoBanusa(POIl COO), nmpeacraBneHHbix B DenepaibHOM roCyAapCTBEHHOM
obOpaszoBatensHOM craaapre COO, c¢ yuérom KoHuenuuu ImpenogaBaHus
ydyeOHOro mpeamera «XvMHA» B 00pa3oBaTeNbHBIX Opranm3anuax Poccuiickoi
depepanuy, peanu3yIOIIUX OCHOBHBIE O00pa30BaTEelbHbIE IPOrPaMMbl, U
OCHOBHBIX TOJIOKeHUH «CTpaTeruu pas3BUTUS BOCIUTaHMS B PoccHiickoii
@enepaunu Ha nepuoxd 10 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XrMHUsl Ha ypOBHE YIIYOJIEHHOTO M3Y4YEHHS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro ooOpazoBaHus yuammxcs 10-11 kmaccos.
M3yuenue mipeameTa, peanuzyemMoe B yCIOBUAX auddepeHIupoBaHHOrO,
npoguiabHOrOo O00ydYeHusi, NpU3BaHO obecreuuTh 0O0MIe00pa3oBaTENbHYI0 U
OOILEKYJIbTYPHYIO IOATOTOBKY BBIITYCKHHUKOB IIKOJbI, HEOOXOAUMYIO JIs
azlanTalyy UX K OBICTPO MEHSIIOMIMMCS YCIOBHSIM JKHU3HU B COIMYME, a TAKKE VIS
NpOJOJDKEHUsT OOy4YeHHs] B OpraHM3auusix Npo(ecCHOHAIBHOro 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBISETCS OJHON U3 MPUOPUTETHBIX JUCIIUIUINH.

B nmnporpaMmMe mno XMMHM Ha3zHaA4eHHE IpeaMera «XHMHS» IOJydaeT
MOAPOOHYI0  MHTCPIpPETAlMI0 B  COOTBETCTBMM €  OCHOBOIOJIATalOLIUMHU
nonoxeHusMun ®I'OC COO o B3auMOOOyCIOBICHHOCTH II€NCH, COAEpyKaHus,
pe3ynbTaToB OOydeHHs M TpeOOBAaHMN K YPOBHIO IOJIOTOBKH BBIIIYCKHUKOB.
CBUACTENBCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBIMOJIHSIEMbIE MPOTPAMMOM TO
XUMHUHU (DYHKIUHU:

e HH(QOPMALMOHHO-METOAUYECKAs, peaau3alus KOTOpol obecneynBacT
MOJTy4YEeHUE TPEACTABIACHUS O LENsIX, COAEepKAHWHM, OOIIeH cTpaTeruu
00y4eHHsI, BOCIMTaHHUS U Pa3BUTHS 00y4arolUXCsl CPEICTBAMH NpeIMETa,
M3y4aeMOoro B paMKax KOHKPETHOTO poduis;

e OpraHMW3alMOHHO-IUIAHUPYIOIAsd, KOTOpast npeycMaTpuBaeT
OIpe/esICHHE: MPUHLIMIIOB CTPYKTYPUPOBAHUS M IIOCJIEA0BATEIbHOCTH
U3y4yeHus y4eOHOro Marepuana, KOJIMYECTBEHHBIX M Ka4€CTBEHHBIX €ro
XapaKTePUCTHK; TMOJXO0J0B K (OPMHPOBAHUIO COIEPIKATEIBHOH OCHOBBI
KOHTPOJIS M OIIGHKHM O00pa30BaTeNbHBIX JAOCTHKEHUN O0O0ydaroumxcs B
paMKax HMTOTrOBOW aTTecTallii B (opMe €IMHOro TOCyNapCTBEHHOIO
IK3aMECHa 110 XMMUHU.

[Iporpamma anst yriryOaEHHOTO U3YYEHUA XUMUU:

e YCTaHABIWBAaET WHBAPUAHTHOE IPEJAMETHOE COJCp:KaHHe, 00sA3aTesbHOe
JUIST M3YYEHHsT B paMKax OTACIbHBIX mpoduiieid, mnpemycmMaTpuBaeT



pacmpeienenne M CTPYKTypHpPOBAHHE €ro IO KiaccaM, OCHOBHBIM
COJIepKaTeJIbHBIM JIMHUSAM/pa3ieniaM Kypca;

e JA€T IpHUMEpHOE pacrpejereHUue yuyeOHOro BpeMEeHH, PEeKOMEH1yeMOro
JUIS U3YYEHHS OTAETBHBIX TEM;

e IpeJUIaraeT IMPUMEPHYHK IOCJIEOBATE/IbHOCTh H3Yy4eHUs YydeOHOro
maTtepuaia ¢ yuyéTroM JIOTMKH MOCTPOEHHs Kypca, BHYTPHUIIPEIMETHBIX U
MEXKIIPEJIMETHBIX CBS3Ei;

e JAET METOJMYECKYI0 MHTEPIpEeTALMIO [eJIeH U 3aja4 U3yuyeHUs Npeamera
Ha yriyOJEHHOM YPOBHE € y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOumiero oOpa30BaHUs, COJEPIKATEIbHOW XapaKTepUCTHKU
IUIAHUPYEMBIX  pPE3YyJIbTATOB OCBOECHMSI OCHOBHOH 0Opas3oBaTelbHOU
pOTrpaMMBbl CPEIHETO o0mrero o0pa3oBaHud (JTMYHOCTHBIX,
METalNpeAMETHBIX, MPEJIMETHBIX), a TaKKe C Y4ETOM OCHOBHBLIX BHJIOB
yuyeOHO-NO3HABATENBHBIX JACWCTBUIA  OOydalolmerocss MO  OCBOEHHIO
COJIEpIKAHUS TIPEIMETA.

[To BceM Ha3BaHHBIM TO3HMIMSAM B TIPOrpaMMe IO XMMHH NpPeayCcMOTpeHa
MPEEMCTBEHHOCTh € OOY4YeHHEM XWMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHMs. 3a TMpejenamMd YCTAHOBJIIGHHOH IpOrpaMMON IO  XUMHHU
00s13aTeNbHON (MHBAPHAHTHOM) COCTaBIAIONIEH cojaepkKaHusi y4eOHOro npeamMera
«XuMusD» OCTa€rcsi BO3MOXKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBISIOLIEH,
KOTOpas JI0JKHA OMNPENENIThCS B COOTBETCTBMM C HAINPABICHUEM KOHKPETHOTO
npoduist 00ydeHus.

B coorBerctBuM ¢ KoOHUentyaibHbIMU mnonoxeHusmMu DPrOC COO o
Ha3HaYeHHH TpeAMETOB 0a30BOro u yriayOnéHHOro ypoBHEH B cHCTeMe
nuddepeHInpoBaHHOr0 O0y4YeHUsT Ha YPOBHE CpeJHEro ooliiero oOpa3oBaHUs
XMMHS Ha YypoBHE YriIyOJN€HHOrO W3y4YeHMs HAlpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCIEAYIOIIUM  3TalloM  [OJYYE€HHA  XHMHYECKOTO
oOpa3oBaHMsl B paMKaX M3Y4YCHHMs CHCLMAJIbHBIX CCTCCTBCHHO-HAYYHBIX U
XMMHYECKUX TUCIMIUIMH B BY3aX M OPraHU3alusX CpeaHero npodeccuoHaabHOro
oOpa3oBanus. B 3TOl CBsI3M uM3ydeHHe mpeaMera «XHUMUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacliMpeHue U yriyOJeHHe TEOpeTUYECKOW |
MPaKTUYECKOM TMOATOTOBKH 00Yy4YaIONIMXCs, BHIOpABIMIMX ONpeaenEHHbIN TpodIb
o0y4eHHs1, B TOM YHCJIE C NEPCIEKTUBOM MOCICAYIOLIEro MOJYYEHUS XUMUYECKOTO
obpa3oBanus B opranusanusx npodeccuonanbuoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuit PI'OC COO x nnaHupyeMbIM pe3ylibTaTaM OCBOEHHUS
¢denepanbHOil  00pa3oBaTENbHONM TPOrpaMMbl  CpeaHero ooOIero oOpa3zoBaHUA
M3y4eHHE TMpeaMeTa «XUMHsS» OpPHEHTHPOBAHO TAaKK€ Ha pelleHHe 3ajaad
BOCIIUTAHHUsI U COLMAJIBHOIO pa3BUTHs OOydarolMxcsi, Ha (POPMUPOBAHUEC Y HUX
OOIIEMHTEIUIEKTYAIbHBIX YMEHHUH, YMEHHH paloHalIu3aluy yu4eOHOTO Tpynda u
00O00IEHHBIX  CIIOCOOOB  JEATEIIbHOCTH, HUMEIOUIMX  MEXKIUCIUILUIMHAPHBIH,
HAJNpPEIMETHBINA XapaxkTep.



CocTaBasiomyMu npeaMeTa « XUMHS» HA YPOBHE YIITYOJIEHHOTO H3yYEHHS
SBISIIOTCS  yrayOli€HHble Kypcbl — «Opranuyeckas xumus» U «OOmas u
HeopraHuueckas Xumus». [Ipu onpenesneHuH noaxoa0B Kk 0T00PY U CTPYKTYPHOU
OpraHu3allMyd COAEPKAHMUA JTUX KypCOB B IPOrpaMME IO XHUMHUHU 33 OCHOBY
npusaTel nonoxeHus PI'OC COO o pasnuuusix 6a3oBoro M yriyOnéHHOro
YPOBHEHN U3yUE€HUs MPEaAMETa.

OcHoBy comepxaHusi KypcoB «Opranuudeckas xumus» U «OOmas u
HEOpraHWYecKass XHUMHA» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUN H
YMEHHMIi, OTHOCAIIMXCS K 0a30BOMYy YpPOBHIO M3Yy4EHMs MpeaMera. JTa cUcTeMa
3HAHUHA [IOJy4YaeT OINpeJeIEHHOEe TEOPETHYECKOe JOIMOJHEHUE, MO3BOJISIFOLIEe
OCO3HAHHO OCBOMTbL  CYIIECTBEHHO Ooybluii  00BEM  (PAKTOIOrMUECKOTO
maTtepuana. Tak, Ha YriayOIE€HHOM YypOBHE H3yueHHUs NpeaMmeTra obecrieyeHa
BO3MOKHOCTb 3HAUUTEIBHOIO YBEIWYECHHUS 00bEMa 3HAaHUN O XMMHMUYECKHUX
HJIEMEHTAX M CBOMCTBAX MX COEJAMHEHHMH HA OCHOBE PACIUMPEHUS U YIIyOneHus
NPE/ICTABIICHUN O CTPOGHHMM BELIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIUi, paCCMATPUBAEMBIX C TOYKH 3PEHUS XUMUYECKON KMHETHKH
M TepMOAMHAMMKHU. M3ydeHume mnepuomudeckoro 3akoHa " lleproamdeckoit
CUCTEMBI XMMHUUYECKUX 3JIEMEHTOB Oazupyercs Ha  COBPEMCHHBIX
KBAaHTOBOMEXAaHUYECKUX IPEACTABICHUAX O CTPOCHUM aToMa. XUMHUYECKaAs CBA3b
OOBSCHSETCSI C TOUKU 3PEHUSI DHEPreTUYECKUX U3MEHEHUN npu e€ 00pa3oBaHuu U
pa3pyIIeHNH, a TaKXkKe ¢ TOYKU 3pEHUs MeXaHM3MOB e€ oOpaszoBanus. M3yueHue
TUIMOB  peaKkiuii  JonoiHsercs  (GopMHpPOBaHWEM  TPEACTAaBICHHNA 00
JIEKTPOXUMHUUECKUX MPOLIECCaX U AMEKTPOJIU3E PACIIaBOB U PACTBOPOB BELICCTB.
B kypce opraHuyeckod XUMHH MPH PACCMOTPEHHUH DPEAKIIMOHHOI CHOCOOHOCTH
COEJIMHEHUHN yJensieTcss 0co00e BHUMaHUE BOMpPOcaM 00 3JeKTpOHHBIX 3 dekrax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhi.

Ocoboe 3HayeHWe WMEET TO, YTO HA COJEpKAHHE KYPCOB XUMHH
yriyOnEHHOTO YPOBHS U3YUYCHHUS JIUIS KJIACCOB ONPEICAEHHOrO Mpo(uist (rinaBHbIM
oOpazoM Ha HX CTPYKTypy M XapakTep JJONOJHEHHWH K oOmeil cucreme
Npe/JIMETHBIX 3HAHUI) OKa3bIBAKOT BIMSHHE CMEKHBIE MpeaMeThl. Tak, Hanpumep,
B COJEP/KaHMM TpeaAMeTa JUIsl KJIAaCCOB XMMHUKO-(PU3MUECKOro mpoduiist Ooabioe
3HaueHue OYIyT MMETh 2JIeMEeHThl yueOHOro marepuaia mo odmei xumun. [Ipu
M3YYCHUM MpeaMeTa B JaHHOM cilydae akUeHT OyaeT chenaH Ha OOILIHOCTb
METO/I0B TMO3HaHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKYJIsipHas Teopusi B (PU3HKE), 3aKOHbI COXPAHECHUS
MacChl M DHEPIrHH, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOJIM3a, IPEIACTABICHHUS O
CTPOEHHWH BEIECTB U JIPYroe.

B TO ke BpeMa B coOAEpXaHHM MpeaMeTa JUlsl KIAacCOB XUMHUKO-
ouonornueckoro npoduis OOMbIIMN YAETbHBIH Bec OyIeT MMETh OpraHHYecKas
xumusi. B 3TOM  cioywae mpenocTaBiseTcs  BO3MOXKHOCTH i Oozee
00CTOSATENHLHOTO  PACCMOTPEHHS XMMHMYECKOW  OpraHH3alMu  KICTKH  Kak



OMOJIOTMYECKOM CHCTEeMbl, B COCTaB KOTOpPOW BXOJIAT, K MpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHUIWIbI, OCNKH, YIIIEBOAbl, HYKIEHHOBHIE
KUCJIOTHI M Japyrue. Ilpu 3ToM 3HaHHUS O COCTaBe M CBOMCTBAX IIpe/CTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUICCTB CIYKaT OCHOBOW [JIS1 W3YYEHHUS
CYIIHOCTH MPOLECCOB (POTOCUHTE3A, /IbIXaHUS, [TUIIEBAPEHUSI.

B nane ¢opmupoBaHuds OCHOB HAy4yHOrO MHMPOBO33pPEHHs, OCBOEHHUS
0OIIIEeHayYHBIX METOJ0B TTO3HAHHS U ONbITA TPAKTHUECKOTO MPUMEHEHUSI HAYYHBIX
3HaHUM M3ydeHHue mnpeamera «XuUMHsS» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEKNPEJIMETHbIX CBS3IX C Y4YeOHBIMM MpeAMETaMH, BXOSMUIMMU B COCTaB
npeaMeTHbiX oOnacteil «EcTecTBeHHO-HayuHble MpeaMeTbl», «Maremartuka u
uHpopMaTtuka» u «Pycckuil SI3bIK U JIUTEPATYPay.

[Tpy u3yuyenun ydeOHOro mnpeamera «XUMHUS» HA YIUIYOJIEHHOM YpOBHE
TaKKe, KaK Ha YPOBHE OCHOBHOIO U cpefHero obuiero odpasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil NMEPBOCTENEHHON 3HAUYUMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHUU Kak oO0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTHYECKOU
JEATEILHOCTH YEJIOBEKA M OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenue
ITOM 3a7aud Ha YIIyOJIEHHOM YpPOBHE W3YUYEHUS TPEAMETa TMPEAroIaract
peanu3alyio TaKHUX LEJIeH, KaK:

¢ (¢dopMupOBaHHE TPEACTABICHUWIl: O MaTepHATLHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUHU MPUPO/IbL, O MECTE XUMUH B
CHCTEME €CTEeCTBEHHBIX HayK ¥ e€ Beayuieil poau B oOecrneueHun
YCTOMYMBOTO  pa3BUTUs  HYEIOBEYECTBA: B  PENIEHUU  MpoOeM
KOJIOTUYECKOM, IHEPTeTHUYECKON U MULIEBOU OE30MaCHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3/IaHUU HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHHKOB SHEPTHH, B
o0ecreYeHu PalMOHAIIBHOIO IMPHUPOONOJIb30BaHUs, B (DOPMHUPOBAHUH
MHUPOBO33PEHUSI W OOIIEeH KyJIbTypbl YEJIOBEKa, a TAKXKE 3KOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHHS K CBOEMY 30POBBIO U MPUPOJAHOM CpPEJIE;

e OCBOCHME CHUCTEMbl 3HAHUi, JICKALLMX B OCHOBE XMMHUYECKOMU
COCTaBJIAIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa: PyHIaMEHTATbHBIX
MNOHSATUH, 3aKOHOB M TEOPUU XHUMHH, COBPEMEHHBIX NPEJACTABICHUA O
CTPOEHMH BEIIECTBA Ha Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYISIPHOM, O  TEPMOJWHAMHUYECKHX  H
KMHETHYCCKUX 3aKOHOMEPHOCTAX IMPOTEKaHUs XUMHUYECKHUX peakuui, o
XMMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CHCTEMax, 00 00X
HAy4HbIX TPUHIUIIAX XUMHUYECKOTO IMPOU3BOJICTBA;

o ¢opmupoBaHHE y 00yHJaroIIMXCst OCO3HAHHOTO MOHUMaHH
BOCTPEOOBAaHHOCTA CHUCTEMHBIX XWMHYECKHUX 3HAHUU IS OOBICHEHHS
KJTIOYEBBIX MJIeH W MpoOJIeM COBPEMEHHON XMMHH, Uil OOBSICHCHHS WU
NPOTHO3UPOBAHUSA SABJICHUN, UMEHOIIMX €CTECTBEHHO-HAYYHYIO TPHUPOIY;
rpamMOTHOrO peleHus npo0JieM, CBA3aHHbIX C XUMHUEH, IPOTHO3UPOBAHUS,
aHaJIM3a M OLIEHKHU C MO3UIUI YKOJIOrHYeCKON 0€30MacHOCTH MOCIEICTBUI



OBITOBOW W TIPOM3BOJICTBEHHOM JESTEIbHOCTH YeJI0BEKa, CBA3aHHOH C
XUMHYECKUM  [POU3BOJICTBOM, MCIIOJIb30BAHUEM M  IepepaboTKOU
BCIIICCTB;

yriay0aeHue  OpejiCcTaBlIeHM O  HAy4yHbIX  METOAaxX  I[O3HAHMS,
HEOOXOJMMBIX Ui IPUOOpPETEeHUsT YMEHUH OpPUEHTUPOBATHCS B MUPE
BEIIECTB W OOBSCHEHUS XUMHUECKHX SBJIEHMH, MMEIONIUX MECTO B
[IPUPOJIE, B IIPAKTUUECKON JEATEILHOCTH U IIOBCEHEBHOM JKU3HHU.

B miaHe peanuzalidy MepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BUBAOIIUX
(YHKIMN [ETOCTHOM CHUCTEMBbI CpeaHero obiero oOpa3oBaHUs MPH U3yUEHHH
npeamera «XuMHs» Ha  yriayOJI€HHOM YpPOBHE OCOOYHO  aKTYalbHOCTb
npUOOPETAIOT TaKKe LEIH U 3a/1a4H, KaK:

BOCIIUTAHUE YOEXKIEHHOCTH B I[I03HABAEMOCTH SIBJIEHUH TIPUPOIBI,
YBaXKEGHHMsSI K TIpollecCy TBOpUecTBa B 00JacTM TEOPETHYECKUX U
NPUKIAAHBIX MCCIAENOBAHUN B XMMHH, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

pa3BuUTHE MOTHMBAUMM K OOYYEHHI0O M I[IO3HaHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIK M  CaMOBOCIUTaHMIO  HAa  OCHOBE  YCBOEHUS
00I111e4eI0BEYECKUX LIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX
criocoOHocTel oOyuaronmxcsi, (HOpMHUPOBAHME Yy HHX CO3HATEIILHOTO
OTHOLIEHMUS K CaMOOOpa30BaHMUIO M HENPEPhIBHOMY OOpa30BaHHUIO Kak
YCIJIOBHIO YCTIEIITHOW MPO(EecCHOHAIBHON 1 00IIECTBEHHOI IeATENbHOCTH,
OTBETCTBCHHOIO OTHOLICHHUSI K CBOEGMY 370POBbI0 M IOTPEOHOCTH B
310pOBOM 00pa3e JKU3HU;

(¢opMupOBaHHE YMEHHUH M HABBIKOB Pa3yMHOI'0 IPHPOJIONOJIB30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIBTYPbI, IPHOOPETEHHE OMBITA 0OIIECTBEHHO-
MOJE3HOW IKOIOTHUECKOH IEITEIbHOCTH.

OOr11iee YMCIIO YacoB, MPEAYCMOTPECHHBIX /IS U3YYCHUS XUMUU Ha yIriIyOJIeHHOM
ypoBHE cpeanero obmero obpasoBanus, coctasisier 204 gacos: B 10 kmacce —
102 4gaca (3 gaca B Henenw), B 11 kitacce — 102 yaca (3 yaca B Heneno).



COAEP/KAHUE OBYYEHHUS
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHHYeCKOH XHMHH.

[Ipeamer u  3Ha4YCHHE  OPraHUYECKOH  XHUMHUH, MPEACTABICHHE O
MHOT000Pa3HH OPTaHNYCCKUX COSTHHEHHUH.

DIIEKTPOHHOE CTPOCHUE aToMa YIJEepoJia: OCHOBHOE W BO30YKIEHHOE
coCTOsIHMA. BaneHTHbIC BO3MOKHOCTH aTroMa yriepojaa. XUMHYECKas CBA3b B
OpPraHMYeCKHX COEIMHEHUsAX. [umbl THOpUOM3aUMU aTOMHBIX OpOuTalen
yriepoaa. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHOM CBsI3U (OOMEHHBIH U JIOHOPHO-
aKIENTOPHBIN). THMBI TEPEKpBIBAaHUA aTOMHBIX OpOWTaned, ©- W T-CBA3M.
OnuHapHasi, [BOWHAsL U TpoilHas cBs3b. CrocoObl pa3pblBa CBsA3€l B MOJIEKYIIax
opranundeckux BeuiectB. [lonarne o cBoOOAHOM paaukane, HyKIeopmie u
anekTpodue.

Teopus cTpoeHus opraHuuyeckux coeauHeHuit A.M. byrtnepoa
COBpPEMEHHBIE TIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPHUH CTPOECHUS
OpPraHMYecKHUX CcoeAuHeHUi. MonekyluspHble W  CTPYKTYpHblE  (HOPMYIIBIL.
CrtpykTypHble (GOPMYJIBI  pa3iMYHBIX BHIOB: pa3BEPHyTas, COKpaméHHasi,
ckenerHasi. M3omepuss. Buabsl H30Mepuu: CTPYKTYpHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE Y(P(EKTHl B MOJICKYJIAX OPraHUYECKHUX COCJUHCHUN (MHAYKTUBHBIMI
U Me30MepHBIi 3P deKThI).

[IpencraBinenne o wiaccupukanuu opranudeckux BemectB. [loHsTue o
¢yuxunonansHo rpynmne. 'omonorud. 'omonoruueckue paasl. CucreMaruyeckas
HOMeHKIIatypa opranuueckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHHUS
OTJICIIBHBIX NPEACTABUTEIICH.

OcobeHHOCTH M KiIaccu(UKalug OpPraHMYecKuX peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE PEAKIIMN B OPTaHUYECKON XUMUU.

OKCINEPUMEHTAIIbHBIE METO/bl M3YyUEHHsI BELIECTB M MX IPEeBPALLCHUA:
O03HAKOMJIEHHE C 00pa3naMM OpPraHMYecKHUX BEIIeCTB M MarepuajaMh Ha HX
OCHOBE, OMBITHI [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPHU HarpeBaHUU
(mnaBneHue, OOyraMBaHME W TOPEHHME), KOHCTPYHPOBAHUE MOJEIEH MOJIEKy
OpraHHYecKUX BeleCTB.

YriaeBoaopoanl.

Ankanbl. ["'omonoruueckuii psin ankaHoB, o0mias Gpopmynia, HOMEHKIATypa U
u30MepHsi. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AlKaHOB, SP’-
rudpuan3anms aTOMHbIX opOuTaneil yriaepoaa, o-cBsA3b. DuU3MUecKHe CBOICTBA
aJIKaHOB.



XVMMHYECKHE CBOMCTBA QJIKaHOB: PEAKLUUH 3aMEIIECHHsA, W30MEpPU3ALHH,
NeruApUpOBaHNs, UKIN3ALMKI, TUPOJIK3a, KpekuHra, ropenus. llpeacrapnenne o
MEXaHHM3ME PEaKIUN PaJuKAIbHOIO 3aMEILCHUS.

Haxoxnenue B npupoze. CriocoObl MOny4eHUs: 1 IPUMEHEHHUE aJIKaHOB.

[{uknoankansl. O0was ¢opmyia, HoMeHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHHS W XHUMHYECKMX CBOHCTB MaiblX (IMKJIONpONaH, WUKIOOyTaH) |
00BIYHBIX (I[UKJIONEHTAH, UKIOreKcaH) HuKiIoankaHoB. CrocoObl moaydyeHus U
MPUMEHEHHE [IMKI0ATKAHOB,

Ankensl. ['omomornueckuit pag ankeHoB, oOmias (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥  MNPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ —AJIKEHOB, Sp’-
ruOpuAN3aMs aTOMHBIX OpOWTanen yriepoza, o- W m-cBA3M. CTpyKTypHas H
reoMeTpuyeckas (LHUc-TpaHc-) u3omepus. DOU3NYECKHE CBOMCTBA AJIKEHOB.
XHUMHUYECKHE CBOMCTBA: PEAKLMH TPHUCOCAMHECHMS, 3aMELICHUS B (-TIOJOKEHHE
IIpU JBOMHOMN CBsI3M, MOJUMepH3alud U okucieHus. [lpaBuno MapkoBHHKOBA.
KauecTBeHHbIC peaklMy Ha JBOHHYIO CBsi3b. CIIOCOOBI MOIYYCHUS U [IPUMEHCHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus alkaJueHOB (CONpPsKEHHBIE, U30JIMPOBAHHEIE,
Kymynuposanmwie). OCOOCHHOCTH IEKTPOHHOTO CTPOCHUS M XMMHYECKUX CBOMCTB
conpspk€HHbIX  aueHoB, 1,2- u  14-npucoenunenue.  [lomumepusanus
conpsiKEHHBIX AHeHOoB. CriocoOb! MOMYyUYEHUsT U IPUMEHEHUE aJIKaIHEHOB.

Anxunbl. ['oMonoruyeckuii psj ankuHOB, 001mas dpopmysa, HOMEHKIATypa U
U3oMepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHHOB, Sp-
rudpuau3anms aToMHbIX opOuTaneit yriepoja. @usznyeckue CBOMCTBA AJIKHUHOB.
XUMHUYECKHE  CBOWCTBA:  pEaKIUU  MNPUCOCAUHEHUS, JUMEpPU3ALUH U
TpUMEpHU3aLUU, OKHCIeHUs. KHCIOTHBIE CBOMCTBA aIKMHOB, UMEIOLLIUX KOHLIEBYIO
TPOWHYIO0 CBsi3b. KauecTBeHHBIE peakiiMi Ha TPOMHYIO CBA3b. CIOCOObI MOTy4YeHUS
U IPUMEHEHUE aJIKUHOB.

ApoMaTudeckue yrieBoaopojibl (apeHsl). I'oMonoruueckuit psji apeHoB,
obmas dhopmysa, HOMEHKIIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CcTpoeHue MoJIeKyJibl OeH3ona. Ddu3zuueckue CBONCTBA apeHOB. XHUMHYECKHE
CBOICTBa O€H30/1a M €ro rOMOJIOrOB: PEaKLUU 3aMelIeHs] B OEH30JbHOM KOJIBLE U
YIJIEBOJIOPO/IHOM paJIMKalie, Peakiuu IPUCOEJIUHEHUS, OKUCJIEHHE T'OMOJIOTOB
O6enszona. IlpeacraBienne 00 OPHEHTHPYIOLIEM JAEHCTBUM 3aMecTUTeNell B
OCH30JILHOM KOJIbIIE Ha TMpUMepe alKWJIbHBIX pPAJHUKalIoB, KapOOKCUIBHOM,
TUAPOKCWILHOM, aMUHO- M HUTPOIPYMIBI, ATOMOB TrajoreHoB. OcobeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [Tonumepuszanus ctupona. Crnocobbl moayueHus u
NPUMEHEHUE aPOMATUYECKHUX YIIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHele HedTaHble ra3pl. HedTh 1 €€ npoucxoxaeHue.
KameHHbI# yroims U IpOAyKTHI ero nepepadbotku. CrocoOsl iepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMHYECKHH, KaTaJIUTHUYECKHH), PUGOPMHUHT, ITHPOIINU3.
[Tponykrhl nepepaboTku HEDTH, KX IPUMEHEHUE B MPOMBIIIIICHHOCTU U B OBITY.

["'eHeTHUECKas CBA3b MEXKIY Pa3IMYHBIMU KJIAaCCaMM YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOTE€HIPOM3BOAHBIX YIJIEBOJOPOAOB. Peakiuu
3aMCIICHMsI TajloTeHa Ha THAPOKCOTPYIIY, HUTPOIPYIIy, LIUHAHOTPYIMILY,
amuHorpynny. JlelicTBMe Ha TaJOre€HIPOU3BOAHBIE BOJHOTO M CHHPTOBOTO
pactBopa 1i€noun. B3aumoaeicTBUE JUTrajIoOreHaJIKaHOB ¢ MArHHUEM M IMHKOM.
[lonsatue 0 METAJUIOOPTraHUYECCKUX COCTMHEHHUAX. Hcnonbs3oBanue
TaJIOTEHIIPOMU3BOIHBIX  YTIICBOJAOPOAOB B OBITY, TEXHUKE H TIPH CHHTE3E
OPraHMYeCcKHX BEIIECTB.

DKCMNEPUMEHTAIIbHBIE METO/bl M3YyUYEHHsI BEUIECTB M WX MPEBPALICHUNA:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJIOPOIOB (PacTBOPUMOCTH), Ka4eCTBEHHBIX
peaKkuuil yriaeBOAOPOAOB Pa3IMYHBIX KiaaccoB (oOecuBeYMBaHME OPOMHOM WM
MOJHOW BOJBI, pacTBOpa IEepMaHraHaTa Kajus, B3aUMOJCICTBHE aleTHJIEHA C
aMMMA4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHHE
yraepoja M BOAOPOAAa B OPraHMYECKHX BEIIECTBAX, IOIYYEHHE OTUJICHA U
U3y4eHUE €ro CBOMCTB, Oo3HakoMieHHE ¢ KosutekuusMu «Hedte» u «Yromby», ¢
oOpa3uaMy IUTaCTMAcC, KaydyyKOB M PE3HHBI, MOJCIMPOBAHME  MOJEKYJI
YTIEBOAOPOIOB U I'aJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

KucJiopoacoaep:xkamnue oprannyeckne coeITMHeHusl.

[Ipenenbubie ogHOATOMHBIE crupThl. CTpoeHHE MOJeKya (Ha mnpumepe
MeTaHola u 9rtaHona). ['omonoruueckuit psig, oOwast Gdopmyna, H3OMepus,
HOMEHKJIaTypa U knaccupukauus. Dusndyeckue CBOWCTBA  MpeAebHBIX
O/IHOATOMHBIX CIUPTOB. BoIOpoaHBIE CBSI3M MEXKIY MOJEKYJIaMH CITUPTOB.
XHUMHYECKHE CBOMCTBA: peaklMM 3aMEeLIeHUs, JerujpaTalud, OKUCIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMHU M  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauectBeHHasi peakiiusi Ha OJIHOATOMHbIE criUpThl. /lelicTBue 3TaHONIa U MeTaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOIyuyeHUs U TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3dgupsbl, HOMEHKIAaTypa U u3oMepus. OCoOOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOICTB.

MHOroaToMHbie CIUPTHl — JTHIIEHIVIMKOJIb M TIUUEpUH. Dusznueckue U
XUMHMYECKHE CBOMCTBA: PEAKIIMU 3aMEICHHUsI, B3AUMOJIEHCTBHE C OPraHUYECKUMH
U HEOPraHMYECKHMMH KHCIIOTAMH, KAueCTBEHHAsl peakius Ha MHOT0aTOMHbIE
cnuptel. llpeacraBineHue 0 MexaHHM3Me peakiui HYKJICO(PHIBHOIO 3aMEelleHUs.
JleiictBue Ha opranusMm 4enoBeka. (CnocoObl MONy4YeHUs UM NPUMEHEHHE
MHOT'02TOMHBIX CITUPTOB.

®enost. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIIbI U
OenzonmpHOTO smpa. dusndeckue cpoiicTBa ¢eHona. OCOOEHHOCTH XUMHYECKHX



cBoiicTB (¢enona. KauecTBeHHble peaknuu Ha ¢eHol. TokcmuHocTh QeHomna.
Cnioco0bI nostyuenust u npumeHeHue gpenona. GenondopmanbaeruiHas cMoJa.

KapOoHunbHBIE COeMHEHNS — AJIbACTHABI U KETOHBI. DJIEKTPOHHOE CTPOEHNE
KapOOHWMJIBHOW TpyMIbl. ['OMOJIOTHYECKHE PAABI albICTHIOB M KETOHOB, 0OMIas
dbopMmyna, uzoMmepus M HoOMeHKJIatypa. Pusnyeckue CBOWCTBA alibJIETH/IOB H
KETOHOB. XMMHMYECKHME CBOMCTBAa  abJECTHJOB W  KETOHOB:  PEaKUMH
npucoeauHeHus. OKUCIIEHUE aJIbJEeTu/I0B, KAYECTBEHHbIC PEAKIIUH Ha aJibJETU/IbI.
CriocoObl ToJTyYeHHus ¥ MPUMEHEHHE AJIbJIETHIOB U KETOHOB.

OIHOOCHOBHEIC MPEACITbHBIC KapOOHOBEIC KHCIOTEL. OCOOEHHOCTH CTPOCHHS
MOJICKYJ1 KapOOHOBBIX KHCIIOT. M30Mepus u HomeHknaTypa. PU3nyueckue CBOHCTBA
O/JTHOOCHOBHBIX TIPEIACIBbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBS3H MEKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT. XMMHUUYECKUE CBOMCTBA: KMCJIOTHBIE CBOMCTBA,
peakuus dSTepuUKALMH, PEaKUMA C YYaCTHEM YIJICBOAOPOJHOIO paauKasa.
OCco0EeHHOCTH CBOWMCTB MYypaBbHHOM KHUCIOTHL. [loHATHE © MIPOUBBOIHBIX
KapOOHOBBIX KHCJIOT — CJIOKHBIX 3pupax. MHoroodpasue kapOOHOBBIX KHCJIOT.
OCOOCHHOCTH CBOMCTB HEMPENCTIBHBIX U APOMATHYCCKHUX KapOOHOBBIX KHCIOT,
TUKApOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBLIX KHUCJIOT. [IpeacTaBuTeny BBICIIMX
KapOOHOBBIX KHCIIOT: CTE€ApHHOBAasA, NAJILMUTHHOBAS, OJICHUHOBAS, .JUHO.I€844,
JAUHOIEHO06aA KUCIOTHL. CIIoCO0BI OJTYYEeHHUS U IIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psiyi, oOmias dopmysia, uU3oMepus H
HOMEHKNaTypa. PuU3nYecKHe M XMUMHUYECKHE CBOMCTBA: TMAPOIU3 B KHUCIOW H
LIEJI0YHOM cpeje.

Kupel. Ctpoenue, pu3MuecKue U XMMUUECKHE CBOMCTBA KUPOB: THAPOIIM3 B
KHUCIION M 11esiouHoi cpejne. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKH
HeIpe1esIbHbIX JKUPHBIX KUCIOT. JKUphl B IPHPOJIE.

MpL1d KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, HX MOIOIIIEe JIeHCTBUE.

OO1as xapakrepucTuka yriieBogoB. Knaccudukanus yrieBogoB (MOHO-, /1H-
M 1nonucaxapuzisl). MoHocaxapubl: TJI0KO03a, (pykKro3a, rajakrosa, pudosa,
ne3okcupuOo3a. @uznyeckue CBOWCTBA U HAXOXKIeHHe B mpupoae. DorocuHTes.
XUMHYECKHE CBOMCTBA ITFOKO3bI: PEAKI[UU C YYACTHEM CIIUPTOBBIX U ajlbJACTHIHOM
TPyII, COUPTOBOE M MOJOYHOKUCTOEe Opoxenue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHUE B JKU3HEIESATeIbHOCTH OpraHu3ma. Jlucaxapu/ipl: caxapo3a, MajabTo3a U
nakTo3a. BoccranaBiauBaloniye ¥ HEBOCCTAHABIMBAIOIIME AUCaxapuabl. I HaApOIu3
nucaxapuaoB. Haxoxnenue B nmpupoje u npumeHenue. [lonucaxapuasl: Kpaxmarl,
IMKOTeH W neunono3a. CTpoeHue MakpoMOJIEKyJ Kpaxmajia, TJIUKOTreHa |
HeuItono3bl.  dU3Myeckre CBOWCTBA KpaxMajda M ILEIUII0N03bl. XHMMHYECKHE
CBOIMCTBA Kpaxmalia: THJIPOJIU3, KaueCTBEHHAas peakius C HOJ0M. XUMHYECKHE
CBOMCTBa 1IEJUIIONO3bI: THAPOIU3, NMojydeHue 3hupoB 1esnono3sl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN HIETK).



OKCNEPUMEHTAIIBHBIE METO/bl M3YyUYEHHsI BEUIECTB M WX MPEBPALLCHUNA:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AUMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE THJIOBOIO CIMPTA B AJbJACTM HA pacKajl€éHHOW MEIHOHW IPOBOJIOKE,
OKHCJIEHUE ATUJIOBOrO CHUPTA JAUXPOMATOM Kaius (BO3MOMKHO HCIIOIb30BAHHE
BUJICOMATEPHUAJIOB), KAYCCTBCHHBIC pEAKIIMW Ha aJbACTHAbl (C THAPOKCHIIOM
mnammuHcepeOpa(l) w  ruapokcmmom  menu(Il)), peakumsa riHMIepUHa €
ruapokcuaom meau(ll), xumudeckue CBOHCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICMCTBHE pacTBOpa TIIIOKO3bl ¢ rujapokcuiom meau(ll), BzammoaencTBre
Kpaxmayia ¢ MOJIOM, PEIIeHHE IKCIIEPUMEHTAIbHBIX 3afa4 1o TeMaM «CrnupTsl U
benosb», «KapboHoBbie KUCIOTHI. CI103KHBIC ADUPBD).

A3oTcoaep:kaliue OprannyecKue coeiHHeHus .

AMHUHBI — OpraHMYECKHE MPOU3BOIHBIE amMmuaka. Knaccudukamuss aMHUHOB:
anudaTHuecKue M apOMATHYECKHE; TICPBUYHBIC, BTOPHYHBIC W TPCTHUYHBIC.
Ctpoenue Monekyna, obmas dopmyna, U30MepHsA, HOMEHKIATYpa U (U3HUCCKUE
cBoiicTBa. XMMHUYECKOE CBOMCTBa alu(aTUYeCKMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKATUPOBAHKME, B3aUMOJCHCTBUE MEPBUYHBIX AMHHOB C A30THUCTON KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TPEACTaBUTEIb aMUHOB apoMathdeckoro psaa. CrpoeHue
anunuHa. B3auMmHOe BIMsSHHE IPyIT aTOMOB B MOJEKyJe aHuauHa. OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIC peakuuu Ha aHWIMH. CriocoObl
NoNy4YeHus: U mnpuMmeHeHue anudarnueckux amuHoB. [lomyyeHue aHunaMHAa U3
HUTPOOEH301a.

AmuHokuciotel. HoMmenkinatypa u usomepusi. OTaenbHble NpeCTaBUTeNN O
AMUHOKHUCIIOT:  TJIMIMH, anaHuH. @Du3MuecKkue CBOHCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHMCIOT Kak  aM(OTEepHbIX  OPraHUuYeCKHUX
COCIMHEHUH, peakiusi TMOJIUKOHACHCAllMK, OOpa30BaHWE MENTHAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THJIPOJIU3 MENTH]IOB.

Benku kak npupoaHsie nojumepsl. [lepBuuHas, BTOpUYHAS M TpeTUYHAs
CTpyKTypa OenkoB. XHUMUYECKHE CBOWCTBA OEIKOB: TUIPOJU3, ACHATypalus,
KaueCTBEHHbIC peaklMK Ha OeJIKu.

OKCNEpUMEHTAIIbHbIE METO/bl M3yYEHHsI BEUIECTB M MX MPEeBPAILCHHUIA:
pacTBopeHue OeJKOB B BOjE, JeHaTypaius OejKOB IPU HArpeBaHUU, I[BETHbIE
peakiMM Ha O€lIKM, pelleHHe OSKCHepUMEHTAIbHBIX 3aJa4 10 TemaMm
«A3oTcomepkaniye  OpraHuueckue — coenuHeHus» M «Pacno3naBanue
OpPraHUYEeCKUX COCIMHECHUIN.

BricokoMouieKkyJIsIpHbIE COeTHHEHUSI.

OCHOBHbIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
MOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIMMEPH3AIINN, CPEIHSST MOJIEKYJIsIpHAast



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCJAMHEHHA —
MOJIMMEPHU3ALUS U MOJTUKOHEH AU

[lomumepusle Matepuanbl. [lmacTmaccsl  (MONMMATHIICH, MOJUIPOIHIIEH,
MOJIUBUHUNXJIOPU, TIOJUCTHPOJ, IOMHAMETHIIMETAKpHUIAT, TMOJUKapOOHATHI,
nojaudTHIeHTepedTanaT). Y Tuiusaius 1 nepepadoTka rjiacTuka.

DnacTOMEpHI: HATYpaJIbHBIN Kay4yK, CUHTETHYECKUE Kay4yKH
(OyTaaMeHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosiokna: HaTtypasibHbIE (XJIOTOK, IIEPCTh, HIENK), NCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlpOH U JIaBCaH).

[Tosumepsl CICLIMAJIBHOTO Ha3HAYCHMS (Tediion, KeBJIap,
HJIEKTPOTPOBOIALINE MOTUMEPBI, OMOpa3IaraeMbie TOTUMEPHI).

DKCIEPUMEHTAIbHBIE METOJ(bl H3Y4YEHHS BEIIECTB W HX [PEBPAICHHII:
03HAKOMJICHHE ¢ 00pas3uamMu MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyKoB, pEIICHHE OJKCIIEpUMEHTANbHBIX 3ajad 1o TeMe «Pacno3naBanue
IUIaCTMACC U BOJIOKOH.

Pacuérnsle 3agaum.

Haxoxnenue MonekyasipHoH (GOpMysibl OpPraHUYECKOro COCAMHEHUS 110
MAacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOKICHHE
MOJIEKYJISIPHOI  (DOpMYJIBI  OPraHUYECKOr0 COEAMHEHHs 10 Macce (00BEmy)
MPOJYKTOB CropaHus, IO KOJWYECTBY BewiecTBa (Macce, 00BbEMY) IPOAYKTOB
peaKlMM W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpHOH (popMyibl
OpraHUYeCKOro BEIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WU CIOCOOOB
NOJIy4eHUs], ONpejeNieHue J0JM BBIXOJa NPOJAYKTa peakUUuu OT TEOPETHYECKH
BO3MOYKHOTO.

MesknpegMeTHbIC CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3€H MPU M3yYEHUHM OPraHUYeCKOM XMMHU B
10 kiacce OCYIIECTBISIETCS uepe3 HCIO0JIb30BaHHE KaK OOLIMX eCTECTBEHHO-
Hay4YHBIX TIOHATHH, TaK M TOHATUH, NPHUHITBIX B OTJENbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTecTBEHHO-HAYUHbIE TIOHSATHUS: SIBJICHUE, HAYUHBINA (DaKT, rurnoresa,
TEOpHUs, 3aKOH, aHaluu3, CHUHTe3, Kiaccudukaus, HaOI0/eHHE, H3MEpEeHue,
9KCIEPUMEHT, MO/JI€JIb, MOJICJIUPOBAHUE.

®dusuka: Marepus, aTroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIeKYyJa,
JSHEPreTUYECKUd YypOBEHb, BENIECTBO, TelO, OOBEM, arperaTHoe COCTOSHHUE
BEIIeCTBA, (PU3UYECKUE BEJIUYMHBI, €IUHUIBI H3MEPEHUs, CKOPOCTb, IHEPIHs,
Macca.

buonorusi: kierka, opraHusMm, 23Kocuctema, Ouocdepa, MeTadoIU3M,
HACIEICTBEHHOCTh, aBTOTPOHLIN W TreTepoTpodHBIH THUN TUTaHUs, OpoXKeHue,



dbotocunTe3, AbIXxaHWe, OENKH, YIJIEBOABI, IKHPbI, HYKJICHHOBBIC KHCIOTHI,
(hepMEHTHI.

["eorpadmst: monesnsie HCKOMaeMble, TOIUIMBO.

TexHonmorusi: NHIIEBbIE TPOAYKTbI, OCHOBBI pallMOHAIBHOTO TTHTAHMS,
MOIOLIHUE CPEACTBA, MATEPHAIIBI U3 HCKYCCTBECHHBIX U CHHTETHYCCKHX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sifiep. XuMHuueckuil dsiemeHT. M3otonsl. CTtpoeHue
9JICKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC YMCIA. DHEPreTUUCCKUE YPOBHU M
noypoBHU. ATOMHBIE opbuTanu. Kinaccudukaus XuMHuecKux 371€MEHTOB (S-, p-,
d-, f-anementer). PacrpenenieHMe AJEKTPOHOB 1O ATOMHBIM — OpPOMUTAJISIM.
DNEeKTPOHHBIC KOHPUTYpallMKd aTOMOB 3JIEMEHTOB MEPBOTO—4YETBEPTOrO MEPHO/IOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JJIEKTPOHHBIE KOH(UTYpALMU HOHOB.
DIIEKTPOOTPULIATEIBLHOCTb.

ITepnonmuecknii 3akoH u Ilepuoanyeckass cucTeMa XMMHUYECKUAX IIEMEHTOB
JI.. Menneneea. Cs3b nepuoauueckoro 3akoHa u l[lepronuyeckoil cucrtembl
XMMHYECKUX  DJIEMEHTOB C  COBPEMEHHOH TEOpueil  CTPOCHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX M CJOXHBIX BEHICCTB IO TpylmnaM ¢ [EpUojaM. 3HAuYCHHUE
nepuoandeckoro 3akona JI.M. Menneneesa.

Xumuueckass CBsA3b. Buapl XUMHYECKOH CBs3M: KOBAaJICHTHas, WOHHa“d,
MeTajundeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOW CBSI3M: OOMEHHBIH H
JOHOPHO-aKLENTOPHBIN. DHEprus u JnHa cBA3u. llomsgpHocTs, HanpaBieHHOCT U
HAChIIAEMOCTh KOBajJeHTHOW cBsizu. KpartHele cBsizu. BojpopoaHas cBsi3b.
MeXMOIIEeKyJIIpHBIE B3aUMOIEHCTBH.

BanenTtHOCTP M BalleHTHbIE BO3MOXKHOCTH aTOMOB. (CBfA3b 3IIEKTPOHHOM
CTPYKTYPbl MOJICKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha IpUMepe COeMHEHUIH
9JIEMEHTOB BTOPOTO MEPHOLA).

[IpencraBneHne o KOMIICKCHBIX coeMHEeHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTesb, JIMIaHabl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHHIL.
[ToHsTHE O KOOPAMHALIMOHHON XMMUH.

BemectBa MOJNEKYJSAPHOTO W HEMOJEKYJISIPHOrO  cTpoeHus.  Tumbl
KPUCTaJUIMYECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[lonsatue o aucnepcHeix cucreMax. Mcrunnelie pactBopsl. llpencrasienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BhIpaKEHUS KOHIIEHTPAIMM PAcTBOPOB:
MaccoBas J10Jid BElllecTBa B pacTBOpe, MOJIsIpHas KOHLEeHTpauus. HaceieHHbie u
HEHACBIIIEHHbIE PACTBOPBI, pACTBOPUMOCTb. KpHucTaninoruaparsl.



Knaccudukannsa u HOMEHKIaTypa HEOPraHUYECKHX BemlecTB. TpuBHambHBIC
Ha3BaHHS OTJICJIbHBIX MIPEACTABUTENIEH HEOPTAHUYECKUX BEUIECTB.

Knaccudukamuss XMuMHYECKUX peaklni B HEOPraHMYECKOHW M OPraHHYecKOH
XUMHUH. 3aKOH COXPAHEHMS MacChl BEIIECTB; 3aKOH COXPAHEHUS W NpPEBpaICHUA
SHEPruM MPU XMMUYECKHX peakiusax. TernoBbie 3PHEKThl XMMUYECKUX PEAKIU.
TepMoxuMHUYECKHE YPABHEHHUA.

CKopoCcTh XMMUYECKOH peakluH, €€ 3aBUCUMOCTb OT Pa3/IMYHbIX (PAKTOPOB.
I'omorenHsie 1 rereporennsie peakuuu. Katanus u katanus3aropsl.

OOparumbie 1 HEOOpaTUMBbIC peakini. XUMHAYECKoe paBHOBecHe. KoHcTaHTa
XUMUYECKOro paBHOBecUs. (DakTOpbl, BIUSIONIME HA TOJOKEHUE XUMHYECKOIO
paBHOBECHSA: TEMIIEPATYpPA, AABICHHUE U KOHLUECHTPALIMH BEUIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunuun Jle [laTense.

DnektponuTuieckas auccouuanus. CuibHbIE U ClIadble  AJIEKTPOJIMTHI.
Crenenbs auccoumanuu. Cpela BOIHBIX PACTBOPOB: KHUCJIOTHAsl, HEWTpasbHasd,
mesnoynas. Bojgopoaunslit nmokaszarens (pH) pacrBopa. I'maponus coseit. Peakuuu
HOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE  peakuud.  CreneHb  OKUCIICHMS.
OkMcauTeNnh W BOCCTAHOBHUTENb. lIporecchl OKHCIEHHS W BOCCTAHOBIICHHA.
Baxknelimme OKUCIUTENM U BOCCTAHOBUTENIH. MeTon 3JIEKTPOHHOro OasnaHca.
DIIEKTPOJIU3 PACTBOPOB M PACILIABOB BEILIECTB.

OKCHEPUMEHTAIIBHBIE METOJAbl HW3YYEHHsI BEIIECTB M HX [PEBPALLICHUMN:
paslioKeHHue MepOoKCHJa BOJOPOJa B NPUCYTCTBUM KaTallu3aTopa, MOJEIH
KPUCTAJUIMYECKHUX PEHIETOK, MPOBEJIECHHE PEaKuii MHOHHOrO 0OMeHa, onpesiesieHue
cpelbl pacTBOPOB C TOMOIIBI) HMHAMKATOPOB, WU3YUYEHHE BIMSHUS PA3TUYHBIX
()akTOpOB HA CKOPOCTh XUMHUECKON peaklMH U IO0JO0KEHUE XHUMUYECKOIro
paBHOBECHSL.

Heopranunyeckasi Xummusi.

[Tosoxkenne HemeraimoB B [lepuoaMyeckoil cUCTeME  XHMHYECKHUX
anemenToB /.M. MeHneneeBa 1 0COOEHHOCTH CTpOEHHS UX aTOMOB. DHU3HUUeCKHe
CBOMCTBA HEMETAIOB. AJJIOTPOIHST HEMETAJNIOB (HAa MpHUMepe KHCIOpoja, Cephl,
docdopa u yraeposaa).

Bonopon. Ilonyuyenue, ¢usnueckue M XUMHUYECKHE CBOMCTBA: peakLUU C
METAUIaMU M HEMETaJUlaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. ['MIApUABIL.
TonnuBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHue B mpupojie, CrocoObl MONy4YeHUs, (puznueckue U
XUMHUYECKUE CBOWCTBA. ['amoreHoBomopoasl. BaxkHeline KUCIOpoaCOAepKaIINE
COEUHEHUs rajoreHoB. JlabopaTopHble U MPOMBINUIEHHBIE CIIOCOOBI MOJTy4YEHUS
rajoreHoB. [ [puMeHeHHne rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MONTYYCHUA
kucnopoaa. Ou3nyecKkue U XUMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoda U
030Ha. OKCHIBI M IEPOKCHU/IBI.

Cepa. Haxoxaenwme B mpHupoae, CHOCOOBI TOMydeHHUsA, (PHIUYCCKHE H
xumuueckue cpoiictBa. CepoBopopoa, cyiabduasl. Oxcua cepui(1V), okcua
cepol(VI). CepHucras M cepHas KHCIOTBI MU UX cond. OCOOEHHOCTH CBOWCTB
cepHOU KUcIoThl. [I[pumeHneHue cepbl U €€ COeIMHEHHM.

A3zor. HaxokjeHue B mpUpojie, CHOCOObI MOJdy4deHHs, (U3UYECKHE U
XUMHYECKHE cBOMCTBA. AMMHaK, HUTpU/Ib. OKCHABI a30Ta. A30TUCTasd U a30THasA
KUCIOTHI U UX coiii. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHenne azora
U €r0 COCAMHCHUN. A30THBIC YI00pEHHS.

®ochop. Haxoxaenue B mpupoje, CrnocoObl MOJydeHUs, (PU3NYECKUE H
xumudeckue cBoiictBa. Pochuapr m ochun. Oxcuasr docdopa, dochopnas
kucnora u e conu. [Ipumenenme docdopa u ero coenuneHuit. DochopHbie
yA00peHMUs.

Yraepoa, HaxoXAeHHE B IpHpoAe. AJUIOTPONMHBIE  MOAM(DUKALIHH.
Qdu3nyeckre U XUMHYECKHE CBOMCTBA IIPOCTBIX BEILIECTB, OOpa30BaHHBIX
yraepoaoM. Oxcupn yriaepoaa(ll), oxkena yrnepoaa(IV), yronpHas kuciora n €€
COJIM. AKTHUBUPOBAHHBIN yroib, agcopOuus. @ysuiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKH. [IpuMEHEHHE MPOCTHIX BEIIECTB, 00PAa30BAHHBIX YIVICPOJIOM, U €TI0
COEJIUHEHUH.

Kpemuuii. Haxoxkjenue B npupoje, cnocoObl MoiyuyeHus, (pu3nyeckue H
xumHuueckue cBoicTBa. Oxcupa kpemuus(IV), xpeMmHHeBas KHCIOTAa, CHUIMKATHI.
[IpumeneHue kpemMHus U ero coeauHeHu. CTeKI10, ero MoJly4eHue, BU/Ibl CTEKIIA.

[Tosnoxenue merauioB B [leproanueckoil cucremMe XMMHUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI AJEKTPOHHBIX O000J0YeK aroMoB MeTtamioB. OOmiue
(du3uyeckre cpoiicTBa MeTtawioB. [IpuMeHeHue MeTa/uioB B OBITY M TEXHUKE.
CrnyiaBbl METaJJIOB.

ONEeKTPOXMUMHYECKUH  psifi  HanpspkeHu  metaiioB.  OOmme  crnocoObl

MOy YEHUSI METaJIOB: THIPOMETaJLTyprusl, MUPOMETAILTYPrus,
anekTpomeTamtyprusi. Ilonsarue o koppo3un MeTamioB. CrocoObl 3alIMTHI OT
KOPPO3HH.

OOmas xapakTepucTuka MeTayuioB [A-rpynnsl [leproguueckoit cUCTEMBbI
XUMUYECKUX 2JJIeMeHTOB. Harpuii u xanuii: noiydyeHue, QuU3MUECKHe U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIUHECHUH.

O6mas xapakrepuctuka metamwioB IIA-rpynnsl [lepuoanueckoil cucTembl
XUMHMYECKUX JJIeMEHTOB. Maruuii W KaiubLUi: [oJdydyeHue, (U3HYECKHE U
XAMHUYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTBIX BEUIECTB M HX COCJIMHEHHUM.
JKEcTKOCTh BOJIBI M CIOCOOKI €€ yCTpaHEHUS.



AMIOMUHUI: TIONTydeHue, PU3HUecKne ¥ XHMHYECKHE CBOWCTBA, IPUMCHEHHE
MPOCTOr0 BEIIECTBA W €ro COoenuHEHWH. AMQOTepHbIE CBOWMCTBAa OKCHIA H
THAPOKCHUAA ATIOMUHUA, THAPOKCOKOMITJIEKCHI AJTIOMUHHS.

O0mias  xapakTepUCTHKa MeTauioB TMo004HBIX moarpynn  (Bb-rpyrm)
[lepunoanyueckoi cuCTeMbl XUMUUYECKUX HJIEMEHTOB.

DU3NYECKHEe U XMMHUYECKUE CBOMCTBA XpOMa M €ro coeauHeHun. OKcuapl U
ruapokcuanpl Xxpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomartsl, HUX
OKHCIIUTENbHBIC CBONCTBA. Ilomy4yenue n npuMeHeHHe Xxpoma.

@u3nyeckue W XHUMHYECKHE CBOWCTBA MapraHiia M €ro COCIWHEHHI.
Baxuenimne coeaunenus Mapranua(ll), wmapranna(IV), wapranana(VI) wu
mapranua( VII). [lepmanranar xaaus, €ro OKMCIUTEIbHBIE CBOMCTBA.

dusnyeckre U XUMMUYECKHE CBOMCTBA Keje3a U ero coeluHeHuil. OKCu/bl,
ruapokcuanl U conn xenesa(ll) u xenesa(lll). IToayuenne n npuMeHeHue xenesa
U €ro CILIaBOB.

DU3NYCCKUEC U XUMUUYECKUE CBONCTBA MeAU U €€ coeauHeHui. [lonyuenue u
IIPUMEHEHHE MEIU U € COeJUHEHUH.

Huuk: nosydenue, (Ppu3nM4ecKue M XUMHUYECKHE CBOWCTBA. AMDOTEpHbIE
CBOMCTBA OKCHJIA U TMAPOKCHUAA IIUHKA, THAPOKCOKOMILICKCHI IMHKA. [IpuMenenne
LIMHKA U €ro COeIUHEHUH.

OKCINEPUMCHTAIIBHBIC METO/bl M3YUCHHsI BELIECTB M MX IMPEBPALLCHUIN:
nu3ydeHue oOpaslloB HEMETaJlIOB, TOpeHHe cepbl, ¢ocdopa, xkene3a, MarHus B
KUCJIOpOAE, HU3ydeHHe Koulekuuu «Metaibl U CIUIaBbl», B3aUMOJICHCTBHE
IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAJIJIOB C BOJOH (BO3MOKHO MCIIOJIb30BAaHHE
BHJIEOMATEPHAJIOB), B3aUMOJCHCTBUE IIMHKA W jKeJe3a C pacTBOpPaMHU KHUCIOT H
ILIeJI0YeH, KaUeCTBEHHbIC PeaKLUH Ha HEOPraHUYEeCKUEe aHUOHBI, KATUOH BOJOPOAa
U KaTUOHBI METAJIOB, B3aUMOJEHCTBUE THAPOKCHUIOB ANIOMUHUA M IMHKA C
pacTBOpaMU KHUCIIOT U IIeJI0YEH, pelIeHue IKCIIePUMEHTANbHbIX 33/1au 10 TeMaM
«Tanoreus», «Cepa u eé coeauHeHus», «A30T u dochop U UX COETUHEHUNN,
«MeTaiel TIaBHBIX TOATPYNID», «MeTamibl TOGOYHBIX TOATPYIII.

XUMHS U KU3Hb.

Ponb xumuu B o0ecneyeHUn yCTOWUMBOTO pa3sBUTHUS yesnoBeuecTBa. [lonsrue
O HAY4YHbIX METOJAaX I[I03HAHUS U METOJIOJOTHH HAy4YHOrO MCCIe/I0BaHus.
Hay4nble NpUHIMIIBI OpraHU3alMi XMMUYECKOT0 IPON3BO/CTBA. [IpoMbIliIeHHbIe
CITOCOOBI MOMYYEeHUS] BAKHEHIINX BEIIECTB (HA MPUMeEpe MPOU3BOJACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJ1a). [IpOMBIIIITIEHHBIE CITOCOOBI MOJYYCHUS] METAJUIOB U
CIJIAaBOB. XMMMYECKOE 3arps3HEHHE OKPYKAIOWIEH CPEAbl M €ro MOCIEICTBUS.
Posnb xumuu B o0ecrieueHruu IHepreTuuecKon 0e301acHOCTH.

XuMHsT M 370pOBbE€ 4enoBeka. JlexkapcTBenHele cpeacrBa. [lpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poib XUMUM B pa3BUTHH MEIUIUHBI.



XHUMHSA THIIA: OCHOBHBIE KOMITOHCHTHI, MHUINEBbIC N00aBKH. Poiab XuMun B
obecrneueHuH MUILEeBOH 0€30IMaCHOCTH.

Kocmernueckne m mapgromepHbie cpejacrtBa. beitoBas xumwus. [IpaBuna
0e30macHOTO WCIIOJIB30BAaHHSA IpErmapaToB OBITOBOH XHMHH B IOBCEIHEBHOH
JKHU3HH.

XHUMHA B CTPOHTEIBCTBE: BAKHEHIINE CTPOUTENBHBIC MaTepHanbl (IIEMEHT,
0erToH).

XHUMHA B CEIICKOM X03a1cTBe. OpraHndecKkne 1 MUHEpaJIbHbIE Y100pEHHUS.

CoBpeMEeHHbIE KOHCTPYKIIHOHHBIC MaTepHalbl, KpPackh, CTEKI0, Ke€paMHKa.
Marepuainsl s 3JeKTpoHUKH. HaHoTexHOM0THH.

Pacuérnupie 3agaun.

Pacuérel: Maccel BelecTBa WiK 00bEMa Ia3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OAHOTO M3 YyYacTBYIOIIMX B PEAKIMH BEIICCTB,
Macchl (00BEMA, KOJIMYECTBA BEIISCTBA) MPOAYKTOB PEAKIHMH, €CIH OOHO U3
BCLECTB MMEET IpPUMECH, Macchl (00BbEMA, KOJMYECTBA BEILIECTBA) IPOAYKTA
peaKkuuu, €CIM OJHO M3 BEIIECTB [JAaHO B BHIAE pPacTBOpa ¢ OMNPEACIEHHOU
MaccOBOUl [J0JIeil pacTBOPEHHOIO0 BEIIECTBA, MAaCCOBOM JOIU U MOJISIPHOH
KOHLECHTPALIMM BELIECTBA B PACTBOPE, [OJM BBIXOJA MPOAYKTAa pPEaKIUH OT
TEOPETHYCCKHA BO3MOMKHOTO.

MeKnpeaMeTHBIC CBA3H.

Peanuzanms  MeXnpeaMeTHbIX  CBA3ed NOpU  H3yyeHUH oOmed |
HeopraHu4yeckoi xumuu B 11 Kjacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BaHUE KaK
0O0IIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U MOHATHI, MPUHATHIX B OT/IEJILHBIX
MpeIMEeTaxX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEeHHO-HAYUHbIE TIOHSATUS: SIBJIEHUE, HAYUHbINH (DaKT, ruroresa,
TEOpHUs, 3aKOH, aHaIM3, CUHTE3, KiJacCH(UKaluUs, EPHOJIUYHOCTb, HAOIIOIEHNUE,
U3MEpPeHUe, IKCIIEPUMEHT, MOJIe]Ib, MOJICJIUPOBAHUE.

®usuka: marepus, MHKPOMHUP, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH,
HEWTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUN YPOBEHb,
BELECTBO, Teso, 00BEM, arperaTHOe COCTOSIHUE BEIecTBa, MJCaJIbHBIM ras,
(¢u3ryuecKre BeNMYMUHBI, €IMHULIBI H3MEPEHUS, CKOPOCTh, SHEPIHs, Macca.

buonorus: knerka, opraHusm, skocucteMa, duochepa, metaboIM3M, MAKpO-
U MUKPO3JIEMEHTBI, O€JIKH, JKUPBI, YIIEBO/bl, HYKIIEMHOBbIE KUCIOThI, EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

["'eorpadusi: MUHEpasbl, TOPHBIE TTOPOJBI, MOJE3HBIE UCKOMAEMbIC, TOIUIMBO,
PECYPCHI.

TexHOoIorus: XUMHYECKAs! IPOMBIILIEHHOCTh, METAJUTYPrus, CTPOUTEIbLHBIE
MaTepHuabl, CebCKOXO3HCTBEHHOE MPOU3BOJCTBO, MHUIIEBASI MPOMBIILIEHHOCTD,
dapmareBTHUECKAS MIPOMBIIIEHHOCTD, MIPOU3BOICTBO KOCMETHYECKHUX



IIpernaparoB, MNPOH3BOACTBO KOHCTPYKIHOHHBIX  MATCPHAIIOB, JJICKTPOHHAA
IIPOMBINIICHHOCTh, HAHOTCXHOJIOI'HH.



ITNTAHUPYEMBIE PE3VYJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM TOIXOIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro
obmero oOpa3oBaHMA BBIACICHBI CICAYIONIME COCTABIAIOIINE: OCO3HAHHE
00y4aroUMMUCA POCCUUCKONW TIpaXKJIAaHCKOM WJACHTHUYHOCTH; T'OTOBHOCTh K
CaMOpa3BUTHI), CAMOCTOATCIIEHOCTH M CaMOOIIPCICICHHIO, HAJTHYHC MOTHBAILIHH K
00y4YCHHUIO; TOTOBHOCTH W CIOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS
IIPUHATBIMHA B 06LL[CCTBC ImpaBulIaMH H HOPpMaMH ITOBCACHHSA, HaJIM4H¢
MIPaBOCO3HAHUS, DKOJIOTHICCKON KYyIbTYPBI; CHOCOOHOCTh CTABUTH LICTH M CTPOUTH
’KU3HECHHBIC TUIAHBEI.

JIMYHOCTHBIE  PE3yabTaThl OCBOCHHUS IpeaMeTra «XHMUA»  OTpaKkaroT
Cc(hOPMHPOBAHHOCTh ONBITA TO3HABATCIBHOW W IIPAKTUYCCKON ACSATEIBHOCTH
00yUaKIIMXCH B MPOLECCE peann3alu 00pa3oBaTeIbHON ACATEIbHOCTH.

JIMYHOCTHBIC pe3yJabTaThl OCBOSHHUA TMpeaMeTa «XHUMHSA»  OTpakaroT
c(hOPMUPOBAHHOCTL OINBITA I103HABATEIILHOH M TIPAKTHYECKOW JIeSITEeIbHOCTH
0o0yJaroumxcs B MPOIECCe peann3aluy 00pa30BaTEIbHON AEATEIBHOCTH, B TOM
YHCJIe B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHHSL:

0CO3HaHUA 00YUYAIOUIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPABOIOPSIKY;

MpeACTaBIeHUS O COLUAIBHBIX HOPMaxXx W MpaBWIaX MEKINIHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOIl TBOPYECKOM [EATEIbHOCTH IMpU CO3/JaHUU
yueOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TMO3HABATEILHBIX 3a/]ad, BBHITOJIHEHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIMOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HaMEpeHHs, JIOTHKY |
apryMeHTHI IPYTUX TPH aHATN3e Pa3IMYHBIX BUIOB yUeOHOH AeSITebHOCTH,

2) NaTPUHOTHYECKOI'0 BOCIIUTAHMS !

[EHHOCTHOTO OTHOIIGHHS K HCTOPUYECKOMY U HAydyHOMY HACJEIUIO
OTEUECTBEHHOW XUMUHU;

yBaXKEHUS K IMPOLECCY TBOPUECTBA B O0JACTH TEOPHMM W MPAKTHYECKOrO
TMIPUJIOKEHUST XWUMHH, OCO3HAHHS TOTO, 4YTO [aHHbIE HAYKH €CTh pe3yIbTar
JUIUTEJIbHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  OKCIEPUMEHTAJIbHLIX  ITOUCKOB,
MOCTOSTHHOTO TPY/Ia YYEHBIX U MTPAKTHKOB;



HHTEpPECA M TO3HABATEIbHBIX MOTHBOB B IMOJYYEHHM M IMOCIEIAYIOUIEM
aHaJM3e MHPOPMAIMHA O MEPEIOBbIX JOCTHKCHHUAX COBPEMEHHOM OTEYECTBEHHOH
XUMUH;

3) IyX0OBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOIO MMOBEACHHS;

CIMOCOOHOCTH OIEHUBATh CHUTYAIIMH, CBA3AHHBIC ¢ XUMHYCCKHUMH SBJICHHAMH,
U MPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMbI U LICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE TOBEACHHUE W TOCTYNKH CBOMX TOBAPHUIIEH C
MO3ULIMH HPaBCTBCHHBIX M IPABOBBIX HOPM M € YYETOM OCO3HAHMSA IMOCICIACTBUU
MOCTYIIKOB;

4) popMHPOBAHUSA KYJAbTYPbI 310POBbSI:

MOHMMAaHUsA ILIEHHOCTEH 370pOBOro M 0Oe30macHoro ooOpasa KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HMYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

cobmoeHua TpaBui 0€30MacHOro OO0palieHUs C BEIICCTBAMH B OBITY,
IIOBCE/IHEBHOU U3HU, B TPYIOBOU JEATEIbHOCTH;

MMOHUMAHMS [EHHOCTH TPaBMJI HUHAMBHUAYAJIBHOTO M KOJUICKTHBHOTO
0€301acHOTO MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIIMX 310POBBI0 M KU3HU JIFOACH;

OCO3HAHUS TOCJICJICTBUM U HENPUATHS BPEJIHBIX MPUBBIUEK (yrnoTpebiieHus
AJIKOr0J1sl, HAPKOTUKOB, KypeHHUs );

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIe0BaTeIbCKOM
NEeATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOH, TBOPYECKOM W APYrHX  BHAAX
JIeATEJIbHOCTH,;

YCTAaHOBKM Ha AaKTMBHO€ Yy4YacTH€ B PEHICHUM IPAKTHYECKUX 3a1ay
COIMAJILHON HAIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUECKOMY U3Y4YeHHIO Ipodeccuil pasiinyHoro poaa, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUSI ITPEIMETHBIX 3HAHHI M0 XUMHH;

YBAXKEHUS K TPYAY, JHOIAM TPpyAa U pe3ysibTaTaM TPYJA0BOM J1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBUIYAJIbHOH TPAEKTOPHUH
oOpa3oBaHus, Oyayuiedl npodeccur U peanu3alud COOCTBEHHBIX MKU3ZHEHHBIX
TJIAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CMOCOOHOCTENH K XMMHMHM, HHTEPECOB U
notpeOHoCTEH 00IIecTBa;

6) 3K0JIOrHYECKOI0 BOCIIMTAHMS:

HKOJIOTUYECKH LEIECO00Pa3HOro OTHOLIEHUS K MPUPOJIE KAK HCTOYHHKY
CYIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MIOHUMAaHMS TJI00AIBHOTO XapakTepa IKOJIOIMYECKUX MpobseM, BIMSHUS
9KOHOMHMYECKHUX TTPOILIECCOB HA COCTOSHUE ITPUPOAHON U COLIMAIBHOM CPEIbL;



OCO3HAaHHA HEOOXOAMMOCTH WCIOJB30BAHUA JOCTIDKCHHH XUMHHU JUIA
peuIeHus BOIMPOCOB PALlMOHAIILHOTO MPUPOAONOIIb30BAHHS;

AKTUBHOTO HENPHUATHS  JACHCTBHUM, [MPHUHOCALIMX Bpel  OKpPYIKalOLICH
MIPUPOJIHON CpeJie, YMEHHsSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE IKOJIOTHYECKHE
MOCJIC/ICTBUS MPEANPUHUMACMbBIX ICHCTBUI U NIPEAOTBPAIIaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJIEHHA, IKOJIOTHYECKON KYJIbTYPHI,
ONbITa NEATEIIbBHOCTH IKOJIOTHYECKOH HAIPaBJIEHHOCTH, YMEHHSI
PYKOBOJCTBOBAaTbCA MMHU B MO3HABATC/IbHOW, KOMMYHHUKATUBHOW H COLIMAILHOH
MPAaKTHUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO MPOTHBOCTOSTH HJICOJOTUH
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOILIECTBEHHOM MPAKTHUKH;

MOHMMAaHUA chneuu(UK XUMHH KaKk HayKd, OCO3HaHMA ¢e€ poiu B
(OpMHUPOBAHHUK PALMOHAIBHOIO HAYYHOI'O MBILUICHUSA, CO3JaHHUH LIEIIOCTHOIO
MIPEACTaBICHUS 00 OKPY’KAIOIIeM MHUpPE KaK O €AMHCTBE MPUPOIBI U YEIOBEKA, B
IIO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W peLICHUH IpodlieM COXpaHEHUs
MIPHUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOH 3HAYUMOCTH XUMHH Il COBPEMEHHOM
UUBHIM3ALMHU: B €¢ TYMaHHUCTHYCCKOHW HAIpaBJICHHOCTH M Ba)XHOM poOJIM B
CO3[JaHUM HOBOM 0a3bl MaTepUAIbHONW KyJNbTYPbl, B PEUICHUH TJ100anbHBIX
npobJyieM YCTOMYMBOIO PAa3BUTHS UYEIOBEUECTBA — ChIPbEBOM, IHEPreTHYECKOH,
MUIIEBOM M DKOJOTHYECKON 0€30MacHOCTH, B Pa3sBUTHH MEJHMIHHBI, 00ecredeHun
YCJIOBU YCHENIHOTO TPY/Jla U 3KOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKJOTO YJieHa
o0uiecTna;

€CTECTBEHHO-HAYYHO TIPaMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METO/OB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiyyaeMble 3HaHUS JUIS aHaJIM3a U OObICHEHHUS SBJICHHN OKPY)KAIOIIEero Mupa u
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JeJIaTh 000CHOBAHHBIE 3aKIOUYEHHS Ha
OCHOBE Hay4HbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEeJbI0 TMOJy4YeHUs
IOCTOBEPHBIX BBHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS LIS
pelieHus npodJieM B peaibHbIX KU3HEHHBIX CUTYaLUAX;

UHTEpeca K TMO3HAHUIO, UCCIIEI0BATENIBCKOM AeSITETbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTM K  HENpephiBHOMY  OOpa30BaHUIO U
caMO00pa30BaHMIO, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM MO XUMHUH B
COOTBETCTBHHU C }KU3HEHHBIMU NOTPEOHOCTSIIMU;

MHTEepeca K OCOOEHHOCTSIM Tpy/Jla B Pa3iMuYHbIX cepax npodeccuoHanbHOM
NEeATEeIbHOCTH.



METANPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHbIe pe3ybTaThl OCBOSHHUS MPOTPAMMBI IO XHMHH Ha YPOBHE
CpEeaHEero 06mer0 OﬁpElBOBaHH}I BEKIIKOYAKOT:

3HAUMMble U1 (GOPMUPOBAHUS ~ MHPOBO33PEHHS  OOYYAIOIUXCH
MCKIUCTUTUTHHAPHBIC (MG}KHpeﬂ,MeTHHB) OﬁmeHaquBIe IMMOHATHA, OTPAKAIOIIHUC
LEJIOCTHOCTh HAy4yHOH KapTHUHBI MHpa M crneuuduky MeTOAOB IO3HAHMS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepHH, BCIICCTBO, SHEPIUA, ABJIICHHUC,
Iponecc, CUCTEMa, HaquBIﬁ [I)&KT, MMpUHLOUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsl, UCCIeI0BaHNe, HaOIoAeHUEe, U3MEPEHHE, YKCIIEPUMEHT U ApyTrue);

YHHUBEPCAILHBIC yqeGHLIe ,I[eﬁCTBHH (HOBH&B&TGJ’IBHLIG, KOMMYHHKAaTHBHBIC,

PEryJIsITUBHBIE), o0ecrieunBaromue (opmHpoBaHue (yHKLHOHAIBHOM
IPAaMOTHOCTH M COLIMATbHON KOMIETEHIIUH 00yYatoIIuXcs;
CIOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHbIE

MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUA M yYHUBEpCaJbHble y4yeOHbIE
JEUCTBUS B I03HABATEILHON M COI[UAIIBHOM ITPAKTHKE.

MeranpeaMeTHbie pe3ysIbTaThl  OTPa)XKarT OBJIAJCHHUE YHUBEPCAIbLHBIMU
y4eOHbIMU  TO3HaBaTeIbHBIMH, KOMMYHHUKATUBHBIMH M PeryJasiTUBHBIMH
JEeUCTBUSIMH.

Ilo3naBaTeabHble YHHBEPCAIbHBbIE Y4eOHbIE NeHCTBHSA

1) 6a3oBbIe JJOrHYeCKHe /1€l CTBHS:

CaMOCTOATENbHO  (popMyaMpOBaTB M aKTyalM3HpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACIATh ILEAU JACATCIBLHOCTH, 3ajJaBas IapaMETpbl M KPHUTEPUH HX
IOCTHKEHHSI, COOTHOCHTB PE3YJIBTAThl JCATCIBHOCTH € ITOCTABICHHBIMHU LEIIAMH;

MCIIOJIb30BAaTh NP OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICIATh XapaKTEPHBIC NMPU3HAKH NMOHATHH W YCTaHABIMBATh MX B3aUMOCBA3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS [l OOBACHEHHS OTACIBHBIX (DAKTOB U
ABJICHUH;

BBIOMpaTh OCHOBAaHMS W KpPUTEPHH MO KIacCH(QHKALMK BELIECTB H
XUMHUYECKHUX PCaKIUii;

yYCTaHABIMBATh IPHYUHHO-CICACTBEHHBIC CBA3H MEKIYy H3y4aeMbIMH
SIBJICHUSMH;

CTPOUTH JIOTMUECKHE pacCyKAeHUs] (MHIYKTHUBHBIC, [EAYKTHBHBIC, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYMs. B PacCMaTpUBAEMBIX
sIBJICHUSIX, (POPMYJIMPOBATH BBIBO/IbI M 3AKIIOUCHHUS,

IIPUMEHATH B IIPOLIECCE MO3HAHUA MCIIONb3YEMBbIE B XUMHUU CHMBOJIMYECKHE
(3HaKOBbIE) MOJIEeH, IPEOOPa30BBIBATE MOJIEIbHbBIE [IPEICTABICHHS — XMMUUYECKUH
3HaK (CHMMBOJI) DJIEMEHTA, XHUMHUecKas (OpMyJa, YpaBHEHHE XUMHYECKOH



peaknuM — TPH DPEIICHHH Y4eOHBIX TMO3HABATEIbHBIX M TMPAKTUICCKUX 3a7ad,
NPUMEHSATh HA3BAHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BbISIBIICHHS XapaKTEPHBIX
MIPHU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIHH.

2) 0azoBbIe HCCIEI0BATE/ILCKHE IeHCTBHA:

BJIQJICTh OCHOBAMU METO/J0B HAYYHOIO IIO3HAHHUS BEIIECTB M XUMHUYECCKHUX
peaKkumi;

(GopmynMpoBaTh LEH U 331241 UCCIIEIOBAHUS, UCIIOJIH30BATh [TOCTABICHHbIE
H CaMOCTOATENIbHO C(HOPMYIHpOBAaHHBIE BOMPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI [UTA (POPMHpPOBAHUSA TUTIOTE3BI 1O MPOBEPKE MPABUIBHOCTH
BbICKA3bIBAEMBIX CYKACHUU;

BJIAJICTh HABBIKAMH CAMOCTOATENBHOTO IUIAHUPOBAaHUA M  IPOBEJCHHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIOJATh 3a XOJ0M
MpoLecca, CaMOCTOATEIBHO MPOrHO3MPOBATH €ro pe3ysbTar, (opMyIHpOBaTh
0000MICHNUS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YIbTATOB UCCICIOBAHMUSA,
COCTaBJIATE O0OCHOBAHHBIM OTYET O IIPOJACIAHHON padoTe;

IpUOOpeTaTh OMBIT YYCHUUYECKOH MCCIACNOBATENbCKOM M MPOSKTHOM
NEeATeIbHOCTH, IPOSABIISITE CIIOCOOHOCTE M TIOTOBHOCTH K CaMOCTOSATEIILHOMY
IIOMCKY METOJOB pEIIeHUs IPAKTHYECKUX 3aJay, IPUMEHEHHMIO Pa3INYHbIX
METO/I0B ITI03HAHUS.

3) padora ¢ uHpopmanueii:

OPUCHTUPOBATLCA B PA3IUYHBIX HCTOYHMKAX uWHOpMauu (HAy4HO-
MONyJIsIpHAsl JIUTeparypa XUMHUYECKOIO COJIepIKaHUS, CIPABOYHBIE I0COOUS,
pecypcsl MHTepHeTa), aHanu3upoBaTh MHOOPMALMIO PA3IUYHBLIX BUAOB U (OpM
MIPEJCTABIICHHUS, KPUTHUYECKH OLICHUBATH ee JIOCTOBEPHOCTh 15}
HEIIPOTUBOPEUYUBOCTE;

(GopMynupoBaTh 3anpockl U NPUMEHSTH Pa3JIMYHbIE METO/bI MPH MOUCKE U
otOope wuH(MOpMaLMK, HEOOXOJAUMOM IS BBINOJHEHHS Y4eOHBbIX 3ajad
ONPEACIEHHOTO THIIA,

MpUOOpeTaTh OMNBIT MCMHOJB30BaHHUS HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3JIMUHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMaIbHYI0  (GOpMy  MpeACTaBICHHS
uH(popmaluu (cxemsl, rpapUKy, AUarpamMmel, TabJIULbl, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIH #A3bIK B KayecTBE cpejacTBa npu pabore cC
XUMUYECKON uHDOpMAIMel: NpUMEHSTh MeXnpeaMeTHble (dusuueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBbIL, JOpMYJIbl, aDOpeBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BATh 3HAKOBO-CUMBOJIHYCCKHC CPCACTBA HATJTIAOHOCTH.

KoMMyHHMKaTHBHBIE YHHBEpPCaJbHbIe y4eOHbIe JeiicTBHA:



3alaBaTh BOIIPOCHI 110 CYIIECTBY OGC}/)K,[[EIBMOI:I TCMBI B X0I€ JHaJ10Ta W/ W
AUCKYCCHH, BEICKA3bIBATEL UIACH, q)DpMy.]IPIpDBaTb CBOH NPCOIIOKCHHUA
OTHOCHTCJIBHO BBITTIOJTHCHHA Hpe,.[[J'IO}KeHHOﬁ 3a0d4H,

BHICTYNIATh C TPE3EeHTAIMeH pe3yJIbTaTOB I03HABATEJILHOW JeATeILHOCTH,
MOJTyYEHHBIX CAaMOCTOSITETLHO MM COBMECTHO CO CBEPCTHUKAMM TTPH BBITTOJTHEHUH
XUMUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKON padOThl MO UCCIEAOBAHUIO CBOICTB
H3Yy4aeMbIX BELIECTB, peaau3alui yueOHOro npoekTa, u GopMyIMpoBaTh BHIBOJbI
Mo pe3yJbTaTaM NPOBEACHHBIX HCCIIEIOBAHUN MyTEM COIJIACOBAHMS ITO3MIIMA B
X0J1e 00CYX/IeHUST 1 00OMEHA MHEHHUSMH.

PeryasitTuBHbIe YHUBepCaJIbHbIE YUeOHbIe JeiiCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBAaTb M OCYUIECTBIISATH CBOIO TO3HABATEIbHYIO
NEeATEIbHOCTb, onpeaensis e€ Ueld W 3aJa4d, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh TIpeAjaraeMblii  aJrOpuTM JACHCTBUH TpH
BBIMIOJITHEHUHM YYEOHBIX W MCCIEIOBATEIbCKUX 3a/lady, BbIOMpaTh Hauboliee
3¢ dekTuBHbIA cnocO0 WX pelieHUsT ¢ y4ETOM TMOJIYYEHHsI HOBBIX 3HAHUU O
BEUIECTBAX U XMMHUYECKHX PEAKLIMUAX;

OCYIIECTBIISITh CaMOKOHTPOJb JEATEILHOCTH HAa OCHOBE CaMoOaHalu3a H
CaMOOLICHKH.

NNPEJIMETHBIE PE3YJIBTATBHI

[IpeamerHbie pe3ynbTaThl OCBOECHUS MPOTPAMMBI 110 XUMHH HA YIiyOJIEHHOM
YpPOBHE Ha YPOBHE cpejHero oluiero oOpa3oBaHHs BKIIOUYAIOT ClieHHPUUecKHe
IU1s1 y4eOHOoro npeamera « XUMHUS» Hay4dHbIe 3HAHUS, YMEHHUS U CIIOCOObI IeiCTBUM
10 OCBOEHUIO, MHTEPIIpEeTallMi U MPeodpa30oBaHUIO0 3HAHUM, BUBI JICSITEIbHOCTH
1O TOJYYEHHMIO HOBOIO 3HAHMS W MPUMEHEHUIO 3HAHUH B PA3IMYHBIX YUEOHBIX
CUTYalUsIX, a TAKIKE B PealibHbIX dKHU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ XUMuel. B
NporpaMMe IO XUMHM NPEAMETHBIC PEe3YJbTAaThl IPEJACTABICHBI IO TroJaM
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble  pe3ynbTaThl  OCBOCGHHA Kypca «OpraHuuyeckas XHUMHs»)
OTpPaKaoT:

c(OPMHPOBAHHOCTD TPEJACTABICHUI: O MECTE M 3HAYEHUH OPraHUYECKOM
XMMHHU B CHCTEME €CTECTBCHHBIX HayK M €€ posii B 00ECNEeYeHHUH YCTOMYHUBOTO
pa3BUTHs YEIIOBEUECTBA B PEILEHUH MPOOJIEM IKOJIOTHUECKOW, IHEPTeTHUECKOH U



MUIIEBOH 0€30MacHOCTH, B Pa3BUTHH MEIHMIIMHBI, CO3MAHMH HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB HEPIUH, B obecrnieueHUn palMOHAILHOIO
MIPUPOIOTIONB30BAHUA, B (POPMUPOBAHUK MHPOBO33PEHUSA M OOIIEH KyIbTYpPbI
YelOBEKa, a TakKKE OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
370POBBIO U TIPUPOIHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKHX  3HAHUU, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArakOIIUE MOHATUS — XUMHYECKUM 3JIEMEHT, aTOM, SAPO U AIEKTPOHHAs
oboysiouka atroma, S-, p-, d-aToMHBIE OpPOHMTANM, OCHOBHOE M BO30YKIEHHOE
COCTOSHUS aToMa, THOpHUAM3AIMA aTOMHBIX OpOWTaneil, WOH, MOJEKYJIa,
BAJICHTHOCTb, 2JICKTPOOTPULATEIIBHOCTD, CTCIICHb OKMCJICHUS, XUMHUUYCCKas CBA3b,
MOJTb, MOJIApHAs Macca, MOJIAPHBIN 00BEM, YIVIEPOIHBIA CKENeT, GyHKIHOHATBHASA
rpyIna, pajaudkan, CTPYKTYpHble GopMyibl (pa3BEépHYThIE, COKpallEHHbIE,
CKEJICTHBIC), HM30MEpHsA CTPYKTYpHas M IPOCTPAHCTBEHHAs (reoMeTpUuecKas,
ONTHYECKAs), WU30MEpPLI, TOMOJIOTUYECKHI psld, TOMOIIOTH, YIJIEBOLOPOBI,
KHUCIIOPOJ- U a30TCOJACPIKALIUE OPraHUYECKHUE COCAMHEHHSA, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY/ISIPHBIE COEAUHEHUs; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOCHUST OPraHUYECKHUX
BemecTs A. M. bytiiepoBa, 3aKOH COXpaHEHUs MACChl BEUIECTB, 3aKOH COXPAaHEHHUS
U [OpEeBpalleHuss OHHEPrud IpPU XUMHUYECKUX peaklusax), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3bIK XUMHH, MUPOBO33PCHUCCKUC 3HaHHA, JICKAUIMEC B OCHOBC
MMOHUMAHUS MIPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; MPEICTABICHUS
0 MEXaHU3MaX XUMHUUYECKUX peakiui, TepMOJIMHAMUYECKUX U KHHETHYECKHX
3aKOHOMEPHOCTAX MX MPOTEKaHMs, O B3aMMHOM BJIMSIHUKA aTOMOB M I'PYIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opueHTanTsl 1 u Il poaa);
(haKTOJIOrMYECKHE CBEJCHHUSI O CBOMCTBAaX, COCTaBe, IMOJYYEHHH U 0e3011aCHOM
HCIOJIb30BAaHUU BAKHEMILIMX OPraHMYECKHUX BEIIECTB B ObITY W NPAKTHYECKOH
NEeATeIbHOCTH  4eJioBeKa, OOIIMX  HAyyHbIX  MPUHLUMUIIAX  XUMHYECKOIO
MPOU3BOJICTBA (HA PUMEpPE MPOU3BOJICTBA METAHOJIA, EPepadOTKU HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTE€pPHbIE TMPU3HAKU TOHSITHUH,
yCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJIL30BATh COOTBETCTBYIOLIUE TOHATHUS MPH
ONMCAaHHUM COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCIMHEHUI;

cpOpMHUPOBAHHOCTb YMEHUIA:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BCLIECCTB;

COCTAaBJIATh YPABHEHUSI XMMUYECKUX PEAKIUMN M PACKPBHIBATh UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHBIX ~ PEAKIUil  IOCPEACTBOM  COCTaBJIEHUS
9JeKTPOHHOTO OajlaHca »dSTHX peakluid, peakiuil HOHHOro oOMeHa TyTéM
COCTaBJIEHHS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUI;



W3TOTaBJIMBATh MOJEIN MOJIEKY]T OPTaHUYECKUX BEUIECTB JUIA WIITIOCTPALIMH
UX XMMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOPMHUPOBAHHOCTh YMEHHMH: yCTaHABIMBATh MPHHAICKHOCTh M3YYCHHBIX
OpPraHMYeCKHX BEIIECTB [0 KX COCTAaBY M CTPOEHHIO K ONPEACIEHHOMY
KJIacCy/TpyIine COENUWHEHHMH, [laBaTh MM Ha3BaHUA IO CHCTEMaTUYECKOM
HomeHkinarype (IUPAC) um npuBOauTH TpUBHAJIBHBIE Ha3BaHHWA IS OTACIBHBIX
MPEACTABUTENICH OPTraHUYECKHX BELIECTB (ITUJICH, All€TUIIEH, TOJIYOIl, TJIULIEPUH,
STWJICHTTIUKONb, (EHOI, (opmManbaeru, AaneTaJbleTH/, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBASA, [MAJIbMUTHHOBAsI KUCIIOTHI,
TJIMUMH, aJlaHWH, MajibTo3a, (pPyKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOIPCH,
CTHPOJI U IPYTHE);

C(hOpMHUPOBAHHOCTL YMEHHUsI ONPENENATh BHJI XUMHYECKOW CBSA3U B
OPraHWYeCKUX COCAMHCHHAX (KOBAJICHTHAs W HWOHHAA CBA3b, O- M T-CBA3b,
BOJIOPOJIHAA CBSA3b);

c(HOPMHUPOBAHHOCTE YMCHUA MPHUMCHATH IIOJOKCHHUSA TCOPHUH CTPOCHHUS
opranuueckux BemectB A. M. byTtnepoBa aia o0bsCHEHHUS 3aBUCUMOCTH CBOMCTB
BEILEeCTB OT UX COCTaBa U CTPOCHUS;

cHOpMHUPOBAHHOCTH ~ YMEHHH  XapaKTepu30BaTh  COCTaB,  CTPOCHHE,
(bu3nueckue M XUMHUYECKHE CBOHCTBA TUIUYHBIX IPEACTABUTENICH pPa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEILECTB: aJKAHOB, IIUKJI0AJIKAHOB, aJIKCHOB, aJIKaJUCHOB,
AJKUHOB, apOMAaTHUYECKUX YIVIEBOAOPOAOB, CIHUPTOB, albIETHAO0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CJIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOETUHEHUN U
AMHHOB, AMHUHOKHUCIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, M- WU MOJIMCAXAPHJIOB),
WJUTIOCTPUPOBATh ~ TEHETHYECKYK)  CBA3b  MEXKIY HHUMHM  YPaBHEHUSIMH
COOTBETCTBYIOIUX XUMHUYECKUX pEakUuid C UCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

C(hOPMHUPOBAHHOCTh YMEHHUS T[OATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPraHUYECKUX COCIMHEHUI OT
KPaTHOCTH M THIA KOBAJICHTHOM CBA3U (G- U T-CBS3M ), B3AUMHOT'O BIIMSIHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
Cbipbst (HedTh, NPUPOIHBIM Tra3, yroib), CHOCOObl ero nepepabOTKU U
MpPaKTUYEeCKOe MPUMEHEHHE NMPOAYKTOB NepepadboTkH;

c(hOpMHUPOBAHHOCTh BIIAJIEHUS] CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOJIOEHUU, U3MEPEHUHU, MOJCIIMPOBAHUH, IKCIICPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHHUS MPUMEHSTh 3TU 3HAHUS;

c(hopMHUpPOBAHHOCTH YMEHHUSI PUMEHSTh OCHOBHBIE ornepanuu
MBICIMTEJILHOW JEATETLHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHCTEeMaTHU3aIMI0, BBIABICHHE MPUYMHHO-CICACTBEHHBIX CBA3E€H — IS M3Y4YCHHUA
CBOWCTB BEIIECTB M XUMUYECKHUX PEAKIHH;

c(hOPMHUPOBAHHOCTh YMEHHUI: BBISBIATH B3aUMOCBA3h XUMUUECKHX 3HAHUH C
MOHATHAMH W TIPEACTABICHHUIMH JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB JIJIA
0oJjiee OCO3HAHHOI'O TMOHUMAHMS CYI[HOCTH MAaTEPHAbHOTO EIWHCTBA MHpA,
HCIIOJIb30BaTh CHCTEMHBIC 3HAHHWS IO OPTraHHYCCKOH XHUMHHU Ui OOBACHCHHS H
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOILY;

c(hOPMHUPOBAHHOCTh YMEHHH: TMPOBOJAMTH PAcCYEThl MO XUMHYECKHM
dopMynamM ¥ ypaBHCHHSIM XHMHYECKHX PEAKIHIl C MCIIOIB30BaHUEM (H3HYCCKUX
BeJanYnH (Macca, 00BEM Tra3oB, KOJHUYCCTBO BEIICCTBA), XapaKTEPHU3YHOIIUX
BEIIECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKIACHHIO XUMHYECCKOH
dhopMynbl BelliecTBa MO M3BECTHBIM MACCOBBIM JIOJSAM XHUMHYECKHX DJIECMEHTOB,
MPOAYKTaM CrOpaHMs, TUIOTHOCTH Ira3000pa3HbIX BEILECTBR;

c(hOpMHPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, aHAJTU3UPOBATE U OLICHUBATh
C IO3UMUMHA  SKOJIOTMYECKOW  0€30IIaCHOCTH  IOCHEACTBUSL  OBITOBOM W
MIPOU3BOACTBEHHON NEATEIBHOCTH YEJIOBEKa, CBA3aHHON ¢ mepepaboTkoi
BEILIECTB, UCIOJIb30BaTh MOJYUYCHHBIC 3HAHUS U1l IIPUHATUSA TPAMOTHBIX PEIICHUM
npoOeM B CUTYALMX, CBSI3aHHBIX ¢ XUMUEH;

C(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IIAHUPOBATh M TMPOBOAMTH
XUMUYECKUH HSKCIECPUMEHT (MOJIYyYCHHE M M3YUYEHHE CBOMCTB OPraHUYeCKHX
BEILIECTB, KAaYECTBEHHbIE PpEaKIMH YIJIEBOJOPOAOB pPa3MYHBIX KJIACCOB U
KHUCIIOPOJICO/IEpKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTATBHBIX
3a/1a4 110 PACMO3HABAHWIO OPraHMYECKHUX BEIIECTB) C COOJIOJEHHEM IIPABHUII
OezomacHoro oOpaieHus ¢ BemecTBaMu M 1ab0paTOpHBIM  000pYI0BaHUEM,
(OpMyIHMpOBAaTL 1€b HCCIIEJOBAHUSI, TPEACTaBIATh B pa3iudHoil dopme
pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTS;

c(hOPMHUPOBAHHOCTb YMEHUI:

co0JII0/1aTh MPAaBUIIA HKOJOTHUYECKHU 11eJ1eCO00pa3HOro MOBEACHUSI B OBITY U
TPY/JIOBOIl JIeATETLHOCTH B IIENISIX COXPAHEHHS CBOEr0 3J0POBbS, OKpPYXKaroieh
MPUPOJIHOM CPeJibl U JIOCTHUIKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HABaTh OMNAaCHOCTh TOKCHYECKOTO JEHCTBUSI HA JKUBBIE OPTaHU3MBI
onpe/ie/IEHHBIX OPraHUYeCKUX BEUIECTB, MOHUMas cMmbich nokasarers [1/1K;

AHAJIU3HPOBATDH uenecooﬁpaaﬁocm npnmeHean OpraHv4eCKHX BCIICCTB B
MPOMBIIIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOLIEHUSI PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTL YMEHMI: OCYLIECTB/ATH LEJICHANPABICHHBIM ITOUCK
XUMHUYECKOM MH(GOpMAIIMKU B Pa3IUYHbIX UCTOUYHUKAX (Hay4Hast U yueOHO-Hay4YHas
JTUTEPATypa, CpelicTBa MaccoBOi undopmainuu, MHTepHeT u Apyrue), KpUTUIECKH
aHAIM3MPOBATh XMMHYECKYI0 MH(popMaLuio, nepepadarsiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHHU C ITOCTABJICHHON y4eOHOI 3a/1aueii.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMHSI» OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHHH: O MaTepHaIbHOM EIHHCTBE MHpA,
3aKOHOMEPHOCTAX H IMO03HABAEMOCTH SIBJICHHH MPHUPOJIbI, O MECTe M 3HAYCHUH
XMMHH B CHCTEME CCTCCTBCHHBIX HayK M €€ poju B OOCCICUYEHHH YCTOHYHMBOIO
pa3BUTHS, B PELICHHH IPOOJIEM 3KOJIOTHYECKOH, YHEPreTHYeCKOH M IHINEBOH
0€301MacHOCTH, B Pa3BUTHH MEIWIMHBI, CO3[JaHWM HOBBIX MaTEPHAIOB, HOBBIX
HUCTOYHHUKOB JHEPrHM, B 00ECNEUYEHUH PAIMOHAIBHOTO MPHUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUM MHPOBO33PCHUS M OOINEH KyJbTYphl YEJIIOBEKa, a TaKkKe
HKOJIOTMYECKA OOOCHOBAHHOIO OTHOLICHHMS K CBOEMY 3J0POBBIO M NPHUPOIHON

cpene,
BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOLINE TIOHATHUA — XMMHYECKMH D3JIEMEHT, aToM, sApO aroMma,

H30TOIIBI, WICKTPOHHAs 000JI0UKa aroma, s-, p-, d-aToMHBIC OpOUTAIH, OCHOBHOC U
BO30YKAEHHOE COCTOSHHSA aToMa, TUOpHUAM3alldsA aTOMHBIX OpOWTanei, HOH,
MOJICKYJIa, BaJICHTHOCTb, DJJEKTPOOTPULIATCIIBHOCTb, CTENEHb  OKUCJICHHUS,
XMUMHUYECKasl CBA3b (KOBAJEHTHAs, WOHHASA, METAUIMYECKas, BOAOPOAHAs),
KpUCTAJIJIMUECKasl peleETKa, XUMHYECKas peaklus, pacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIMTHI, HJICKTPOJIMTHYECKAs JIMCCOIMAIMS, CTENeHb JIMCCOLMAIINY,
BOJIOPOJHBINA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBHUTENIb, TEIJIOBOH >ddeKT
XUMHUYECKON PeaKkiiu, CKOPOCThH XUMUYECKOU peaKIiu, XUMUUIECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS SJEKTPOIMTHUECKON JTUCCOIMAINN, TEPHOTUYECKUI
3akoH JI.M. MenpeneeBa, 3aKOH COXpPAHEHHUSI MACChI BEIIECTB, 3aKOH COXpaHEHHUs U
MPEBPAICHUS SHEPTUH NPU XUMHUECKHX PEaKIHsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOMIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJHWYECKUIH S3BIK
XUMHH, MHPOBO33PDEHUECKHE 3HAHMS, JIe)KAllie B OCHOBE IOHUMAaHUS
MPUUYUHHOCTH M CHCTEMHOCTH  XMUMHYECKHX  SBJICHHMH;  COBpPEMEHHbIE
MIPEJICTABICHUSI O CTPOGHMH BENIeCTBA HAa aTOMHOM, HOHHO-MOJEKYJSIPHOM U
HAJMOJICKYJISIPHOM  YpPOBHSX; IIPEJICTaBICHUS O MEXaHU3Max XMMHUYECKUX
peaknuii, TEepMOJUHAMHUYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTSAX  HMX
NPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECUH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMAX;
(axToOrMUEeCKne CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHMH M 0e30macHOM
WCTIONTb30BAHHN BRKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M IPAKTHYECKOMH
JESTebHOCTH — 4YeJIOBeKa, OOIIMX  HAyYHbIX  NPUHLUMIAX  XHMHUYECKOI'O
TIPOM3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUM: BBISBJISATH XapaKTepHbIE MPU3HAKH TOHSTHIA,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TIOHSATHS TPH
OTMCAaHUN HEOPTAHUYECKUX BEIIECTB U MX MPEBPAIIECHHIA;



c(OpMHPOBAHHOCTb YMEHHS MCIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY IS
cocTaBieHHS (OpMyJ  BEIIECTB W  yPaBHCHUN  XUMHYECKHX  pEaKLUH,
cucremarnyeckyio HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUA OTAEITBHBIX
BEILIECTB;

c(HhOPMHUPOBAHHOCTh YMCHHS ONPE/ICIATh BAJCHTHOCTb M CTEIICHb OKHCIICHHS
XMUMHUYECKHX JJIEMEHTOB B COEAMHEHUAX, BHJ XMMHYECKON CBA3H (KOBaJEHTHAaf,
WOHHAs, METaJlIM4ecKas, BOJOPOJHAs), THUIl KPUCTAUIMYECKOW PEelIETKH
KOHKPETHOI'O BEILIECTBA,

c(OpMHPOBAHHOCTh YMEHUS OOBACHATH 3aBHCHMOCTb CBOWCTB BEIIECTB OT
BU/Ia XUMUYECKOM CBS3M M THUINA KPUCTALIMYECKOM peIETKH, OOMEHHBIM H
JTOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsA KOBAJICHTHOMN CBS3H;

C(OOPMUPOBAHHOCTh  YMEHHUI:  KJIACCU(PUUUPOBATH:  HEOPraHHYECKHE
BEILECTBA 110 UX COCTABY, XUMUYECKHE PEAKLIMH 110 Pa3IHYHBIM IIPU3HAKAM (YHCITY
U COCTaBy pearupyronIux BELIECTB, TEIUIOBOMY 3(G(EeKTy peakluu, H3MEHEHHIO
CTCTICHCH OKHCIICHUA DJCMCHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aTopa H
OpPYTHUE); CAMOCTOATENILHO BBHIOMPATh OCHOBAHMS U KPUTEPUH I KIAaCCUPUKAIIH
U3y4aeMbIX BELECTB U XUMUYECKUX peaKIHii;

¢(hOpMHPOBAHHOCTH YMEHHS PACKPBIBATH CMBICIT MEPUOIUYECKOro 3aKoHa .
W. MenpneneeBa 1 1eMOHCTPUPOBAThH €r0 CUCTEMATU3HPYIOILYI0, 00BICHUTEILHYIO
U MIPOTHOCTHYECKYIO (DYHKIUH;

c()OPMHUPOBAHHOCTh YMEHHH: XapaKTepU30BaTh HIIEKTPOHHOE CTPOECHHE
aTOMOB M HOHOB XUMMYECKUX OHJIEMEHTOB NEpPBOrO—4eTBEPTOrO IMEPHOJI0OB
Ilepuoanueckori  cucremnl  JI.W. MenjeneeBa,  MCHOJB3YysS  TMOHATHS
«IHEPreTUYeCKUEe YPOBHU», «IHEPreTHYECKUE TOAYPOBHHM», «S-, p-, d-aTOMHBIE
opOHTanM», «OCHOBHOE M BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSIHUSI aTOMay;
OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHMX JJIE€MEHTOB U MX
coequHeHu mno mnepuogam u rpymnmam  [lepuoauueckoit cucremsr J[. H.
MenzeneeBa, BaJIGHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JIEKTPOHHBIX 000JIOYEK;

Cc(hOPMUPOBAHHOCTL  YMEHUI:  XapakTepus3oBaTb (ONHMChIBaTH)  OOLIME
XUMHYECKHE  CBOMCTBAa  BEIIECTB  PA3lWYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKJy HEOPraHWYEeCKUMM BelEeCTBAaMU C
MIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaAKIHM;

c()OpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh  CYIIHOCTb: OKHCIUTEIIbLHO-
BOCCTAHOBUTEIIbHBIX PEAKLUNA MOCPEJACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OataHca
ITUX PpEAKLMH; peakluid HMOHHOrO OOMEHa IMyTEM COCTaBICHHUS HUX TMOJHBIX U
COKpALEHHBIX  HMOHHBIX  YPaBHEHWH;  peakuuid  TUAPONIM3a;  peakLuid
KOMILIEKCO0Opa3zoBaHus (Ha MpUMeEpPe THAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



c(OpMHPOBAHHOCTb yMEHHs OOBSICHATh 3AKOHOMEPHOCTH MPOTEKAHUS
XMMUYECKUX PEaKIHMil ¢ y4E€TOM HMX DHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep
HU3MEHEHUS] CKOPOCTH XMMHMYECKOM peakiuu B 3aBHCUMOCTH OT pa3jnvHbIX
daxTopoB, a TaKke XapakTep CMEIICHUsA XUMUYIECKOTO PABHOBECHS MO BIUAHUEM
BHEIIHUX Bo3aeicTBui (nmpunnun Jle lllarense);

c(OpMHPOBAHHOCTb YMEHHs XapaKTepHU30BaTb XUMHYECKHE DPEaKIIUH,
JeXallie B OCHOBE NPOMBIIIJICHHOIO IOJIYYEHUs CEPHOH KHCIIOThI, aMMHaKa,
o0mue HayyHble TMPUHIMUIB XHMHYECKHX [MPOU3BOJICTB; II€IECO00Pa3HOCTh
NPUMEHEHHsT HEOPTaHUYECKUX BEIIECTB B NMPOMBINLICHHOCTH U B OBITY € TOYKH
3pEHHUsl COOTHOLICHUS PUCK-TI0J1b34,;

c(OpMHPOBAHHOCTh BIAJACHUSA CHUCTEMOH 3HAaHMA O METOAAX HAYYHOTO
MIO3HAHUs SBJICHUI TNpUpPOJAbl — HAOIIOJIEHHEe, HU3MEpPEHHE, MOJCIIMPOBaHUE,
9KCIICPUMEHT (peasIbHbIH U MBICJICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUSA IIPUMEHATH 3TH 3HAHMS IIPU YKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUH BEIIECTB
U Ul OOBACHCHMS XHMHMUYCCKHMX SABJICHUMN, MMCIOLIMX MECTO B IIPUPOJC,
IIPAKTUYECKOH ACATENBHOCTH YEIOBEKA U B TIOBCEAHEBHOM JKHU3HU,

C(hOPMHUPOBAHHOCTh YMEHHUS BBIABIIATL B3aUMOCBA3b XUMUYECKUX 3HAHUH C
TIOHATUSAMU M TIPEJCTABICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB IS
6oJ1e€ 0CO3HAHHOTO TOHMMAHUS MAaTEPHAILHOTO €IMHCTBA MUPA;

c(HOPMHUPOBAHHOCTb YMCHHS TPOBOJUTH PACUETBL: C HCMOIB30BAHHEM
TIOHSATUN «MaccoBas OIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS. KOHLIEHTPAIUA»;
Macchl BellecTsa UM o0béMa rasa 1o U3BECTHOMY KOJIUYECTBY BellecTBa, Macce
UM 00bEMY OJHOIO M3 YYaCTBYIOLMX B PEAKIMH BEIIECTB; TEIIoBOro s¢dexra
peaKklMy; 3HAYEHHUs BOJOPOJHOIO IOKa3aTelsl pacTBOPOB KHCIOT M IIEIOYEH C
WU3BECTHOM CTEINEHbIO JHUCCOIMAllMU; Macchl (00BbEéMa, KOJIMYECTBa BEIECTBA)
IIPOJIYKTa PEaKIMH, €CIIM OJIHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PacTBOpa C
onpeeNnéHHO MaccoBOM J10/1€il pacTBOPEHHOrO BelllecTBa MM JAaHO B U30BITKE
(uMeeT mnpuMecH); JOJH BbIXOJA MPOAYKTAa peakuuu; OOBEMHBIX OTHOLUIEHUH
ra3os;

C(hOPMUPOBAHHOCTE YMEHUMH: CAMOCTOSITEJIBHO IIJIAHUPOBATH U MPOBOAUTH
XUMMUYECKUH  DKCIIEpUMEHT  (MpOBEJEHHME  peakuud  MOHHOro  OoOMeHa,
MO/ATBEPIKICHUE KAYECTBEHHOI'0 COCTaBa HEOPraHWYeCKUX BEIIECTB, OIpeJieIeHHe
cpeabl pacTBOPOB BEIICCTB C IMOMOIIBH HHAWKATOPOB, H3YUYCHHC BIIHAHHA
pa3MuHbBIX  (PAaKTOPOB HAa  CKOPOCTh XMMHMUYECKON  peaklMH, pelieHue
OKCIIEPUMEHTANBHBIX 3a7ad 1o Temam «Merams» u  «Hemeramib») ¢
cobmroaeHreM npaBuil 0€30MacHOro oOpalleHus ¢ BEUIECTBAMH M J1a0OpaTOPHBIM
obopyoBanueM, (GopMylMpoBaTh 1€JIb  UCCIENOBAHUS, INPEJACTABISATh B
pa3auuHoi (opMe pe3ynbTaThl 3KCHEPUMEHTA, aHAIM3UMPOBATH M OLIEHUBATH MX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTH YMEHHI: COOMIOATH MpaBUia MOJIb30BAHUA XUMHUYCCKOM
nocyion u abopaTopHbiM 000pyZOBaHHUEM, OOpalieHHsi C BEIIECTBAMH B
COOTBETCTBMH C HHCTPYKIHSAMH TIO BBITOJHEHHUIO JIADOPATOPHBIX XMMHYECKHX
OTIBITOB, JKOJOTHYECKH IIE€JI€CO00pa3HOTO TIOBEIEHUS B OBITY W TPYIOBOH
JNEATEIIBHOCTH B LICJAX COXPAHCHUsI CBOCIO 3J0POBbs, OKPYKAIOILIEH NPUPOJIHOH
cpelbl W JIOCTHKEHMS €€ YCTOMYMBOTO pa3BUTHSA, OCO3HABAThb OMNACHOCTh
TOKCUYECKOI'0 JECHCTBUS HA JKUBbIE OPraHU3Mbl ONpPENEIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH I[CJICHANIPABICHHBIH TIONCK
XUMUYECKON MH()OPMALIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has
JTUTEpaTypa, CpeaCcTBa MaccoBoi nHpopmaiu, MHTepHET 1 Apyrue), KpUTHIECKH
aHAIM3UPOBATh XMMHUUYECKY WH(pOpMAIUI0, riepepadaTeiBaTth €€ U UCIOJIL30BATh
B COOTBETCTBHMHM C MOCTABJICHHON y4eOHOM 3a1auei.
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bubanoreka [JOK
4.1 Ab LA .b 12
MHHBL AMHHOKHCTIOTHL. BEJH https://m.edso0.ru/d69d{650
Hroro no pazaeny 12
Paszjen 5. BoicOKOMOJIeRYIsIpHbIe COeITHHEHH
5.1 BeICOKOMONEKYIISIPHBIC COCAUHCHUS 6 butmareks O
’ bl & ? https://m.edso0.ru/d69df650
Hroro no pazgeny 6
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11 KJIACC

KosnuecrBo yacor DJIEKTPOHHbIE
HanmeHoOBaHHe pa3iesioB H TEM (undporsbie)
Ne o/t Kourpoabnusie | Ilpakrnueckne :
NporpaMmsI Bcero odpa3oBaTeibHbIE
padoTsl padoTsI
pecypcesl
Pa3nen 1. TeopeTnyeckne 0CHOBbI XHMHH
Ctpoenue atroMa. [lepuoanyeckuii 3akoH p
i} u [lepuoguueckas cucTeMa XUMHUUECKUX 9 HECATHETERS. L%
' PHOA https://m.edsoo.ru/2dd57{24
anemenToB JI. M. Menneneesa
12 Crpoenue BemecTBa. MHOrooOpasue 1 1 bubmunorexka IIOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubtauoreka LHOK
{8 X _ 1 1
3 UMHHCCKHC PCaKITHH 9 3 https://m.edsoo.ru/2dd5724
Hroro no pasneny 39
Pa3nen 2. Heopranuveckasi XuMHst
bubnuoreka [IOK
271 Hemertamibl 31 1 3
https://m.edsoo.ru/2dd 57124
bubimotreka [{OK
2.2 MeTannel 23 1 2
https://m.edsoo.ru/2dd57{24
Hroro no pazaeny 54
Pa3znen 3. XuMMHA M KH3Hb
31 MeToab! MO3HAHUSA B XUMHHW. XUMHAS H 9 Bbubnuoreka [{OK
! KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazaeny 9
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IJIAA YYEHUKA

METOAUYECKHUE MATEPHAJIBI 1J151 YYUTEJIA

HHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI H PECYPCbI CETHU

HUHTEPHET



