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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpeJIHEro 001ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro zaxkoHa ot 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
benepanbHON 00pa30BaTEIHLHON MPOTpaMMBbI cpeaHero odiero oopaszoBanus(DOII
COO), npencraBieHHbix B depepaibHOM TOCYyAapCTBEHHOM 00pPa30BaTEIbLHOM
craugapre COO, ¢ yuérom KoHuenmuu npemnogaBaHus y4eOHOTO IpeameTa
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit  denepanuu,
peanu3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBbI, U OCHOBHBIX TOJIOKEHUM
«Crpareruu passutus Bocnutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO HM3YyUYEHMsI 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammuxcs 10-11 kiaccos.
N3yyenue mnpeamera, peanudyemMoe B ycioBHsAX AuddepeHIIMpOBaHHOTO,
npo@uIbHOrO 00y4YeHUs, NPU3BAHO OOECHEYUTh OO0IIe00pa30BaTENbHYIO H
OOILIEKYJbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJAUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCJIOBHM KU3HHU B COLIMYME, a TaKxKe JJis
MPOJIOJDKEHUS O0y4YeHUsI B OpraHU3alusIX MpodeccHoHambHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIMH.

B mporpamme mno XWMUU Ha3HAuCHHE TMpeaMeTa «XUMUS TOJIydaeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIMMU
nosoxkeHusiMu GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COJEp KaHMUS,
pe3ynbTaToB OOydeHHs] U TpeOOBaHMI K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJIHSIEMbIE MPOrpaMMON IO
XUMUHU (QYHKIHH:

e HH(POPMAIIMOHHO-METOJUYECKAs, pealu3alusl KOTOpoi obecreunBaeT
MOJIyYCHHE TIPEACTABICHUSI O IENSIX, COJCPKaHUM, OOIIEeH CTpareruu
oOy4eHus, BOCIIUTAHUS 1 Pa3BUTHS 00YUAIOIINXCS CPEJICTBAMU TIPEIMETa,
M3y4yaeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas npe1ycMaTpUBaeT
ONpeNieJICHHe: MPUHIUIOB CTPYKTYPHUPOBAHUSI U MOCIEI0BATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOJIX0JI0B K (hOPMHUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKU OOpa3oBaTEbHBIX JOCTHXKEHUN OO0ydYaronuxcsi B
paMKax HWTOTOBOM arrectanud B (OpME EAUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis yriyOa€HHOTO U3yUYEeHHs] XUMUU:

e yCTaHaBIMBAaEeT HMHBAPUAHTHOE IMPEIMETHOE COJIepKaHue, 00s3aTeNbHOE
JUTSL U3yYEHUS B PaMKax OTICIBHBIX MPpouieH, mpeaycMaTpruBaeT



pacmpejesieHie W CTPYKTYPUPOBAaHHME €ro Mo KjaccaM, OCHOBHBIM
COJIep>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e AT MpUMEPHOE pacipeiesieHue yueOHOTO BpEMEHH, PEKOMEHIyEMOT0 ISt
U3YYEHUS OTJEIbHBIX TEM;

e IMpeIaraeT NPHUMEPHYIO IMOCJIENI0BATEIbHOCTh HM3YYEHHS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0O MHTEPIPETALMIO 1IeJIed U 3a/lay U3y4eHUs IpeiMeTa
Ha yriyOJIEHHOM YPOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MIpOrpaMMBbl CpEeIHEro o011ero 00pa3oBaHUs (JIMTYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TakkKe C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JCHCTBUI  00ydYaromerocst IO OCBOCHHUIO
CoJIep KaHus MpeIMeTa.

[To Bcem Ha3BaHHBIM MO3UIUSAM B IPOTpaMMeE 10 XUMUH MPEeTyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHusl. 3a pe/ieaMy yCTaHOBICHHOW MPOTPaMMOH 10 XUMHUH 00s13aTeIbHOM
(MHBapHaHTHOW) COCTAaBIIAIOMICH coAepkKaHUs Y4YEeOHOro mpeamera «XUMUs»
0CTa€rcs BO3MOXKHOCTh BRIOOPA €ro BApUaTUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUH C HAIIPABJICHUEM KOHKPETHOTO NMpoduis 00yueHus.

B cootBerctBHM ¢ KOHuenTyaibHbiMU TmonoxkeHusMu OI'OC COO o

Ha3HAYeHUM NpeaIMeToB 0a30BOro W yriyOJEéHHOro YypOBHEH B cHUCTEMeE
nuddepeHupoBaHHOTO OOyYEeHHs Ha YPOBHE CpeaHEro oO0Iiero ooOpa3oBaHUs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBlIeH Ha pealu3aluio
IPEEMCTBEHHOCTH C TIOCEAYIOUINM 3TAallOM HOJTYyYEHHUSI XUMUYECKOT0 00pa30BaHMsI
B paMKax W3yYCHUS CIEHUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKHUX
JUCITUTUIMH B By3aX U OPTaHU3AIUAX CPEIHETO MpodhecCHOHATBLHOTO 00pa30BaHMUS.
B a1011 CBSI3U n3yueHue npeaMera « XumMus»» OpUEHTUPOBAHO NIPEUMYILIECTBEHHO HA
pacuiMpeHre ¢ yriayOJeHue TEOpEeTUYECKOW M MNPAKTUYECKOM MOATOTOBKHU
OOy4JaroIMXcsi, BEIOPABIIMX OMPENCAEHHBIA MPOPUIL 00yUYeHUs, B TOM YHCIIE C
NEPCIIEKTUBOM  TMOCJIEAYIOMEro TMOJYYeHUs] XMMHUYECKOro o0O0pa3oBaHUSl B
opraHuzanusx mpodeccuonanpHoro obOpazoBanus. Hapsgy ¢ 3TuMm, B CBeTe
tpeboBannii ®PI'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS (penepanbHOM
o0Opa3zoBaTeILHON MPOrpaMMBbI CpeTHEero 0011Iero 00pa3oBaHus U3yUeHUE IPeaMETa
«XuMUS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/lad BOCIUTAHUS U COIUATBHOTO
pa3BuTusi oOywaroumxcsa, Ha (OpPMHUPOBAHME y HHUX OOIICHMHTEIUICKTYalIbHBIX
YMEHUM, YMEHUHN palMoHaIu3aluu y4eOHOro TpyJaa U 0O0OOIIEHHBIX CIIOCOOOB
NEeATEIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIN XapaKTep.



CocraBnsiomuMU npeaMeTa «XUMUsS» Ha YpOBHE YriayOJEHHOTO W3y4deHUs
ABISAIOTCA  YIIIyOnéHHble Kypchl — «Opranuueckas xuMmus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TO0pY M CTPYKTYPHOU
OpraHu3allid COAEpP)KaHHUS 3THX KYpCOB B IporpamMMme IO XHMHH 332 OCHOBY
npusATh nojoxeHuss PI'OC COO o paznuuusx 6a30BOT0 U yri1y0aEHHOTO ypOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHOBY coaepkaHusi KypcoB «Opranumdeckas xumus» #u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU H
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypOBHIO M3Y4YEHHS IpeaMeTa. JTa CHUCTeMa
3HAHWI TOJydaeT ONpeNeNIEHHOE TEOPETUYECKOE JOIMOIHEHUE, MO3BOJISIIOLIEE
OCO3HAaHHO OCBOUTH CYHIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHIECKOr0 MaTeprasa.
Tak, Ha yrayOn€HHOM ypOBHE M3Yy4YeHHs IpeaMera obOecriedeHa BO3MOKHOCTD
3HAYUTEIBHOIO YBEIMUEHUS 00bEMA 3HAHUN 0 XUMHUUECKHX 3JIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIYOJICHHS PEICTABICHUN O CTPOCHHUH
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTAX MPOTEKAHUs pEaKIuii,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMUYECKOM KMHETUKM U TEPMOJIMHAMUKH.
M3yyeHue mnepuoanyeckoro 3akoHa M lleproamdeckoil CUCTEMBI XMMHYECKUX
AJIIEMEHTOB 0a3UPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSIX
O CTpOEHUM aroma. XHUMHUYECKas CBsA3b OOBACHSETCS C TOYKU 3pPEHHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U pa3pylLIeHUH, a TAKXKE C TOUKU
3peHUs] MeXaHu3MOB e€ oOpazoBaHus. V3ydeHHe THUIIOB pEaKIU TOMOIHIETCS
dbopMUpOBaHHEM TpEACTaBIEHUN 00 BJIEKTPOXMMHUYECKHUX IpoLeccax M
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEWIECTB. B Kypce oprannyeckoii XuMuu npu
pPacCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHHM ynensiercs ocoboe
BHHUMaHHE BOIIPocaM 00 AIEKTPOHHBIX ) (deKkTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakLui.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEPKaHUE KYPCOB XUMUU YTITyOJIEHHOTO
YPOBHSI U3yU€HHUs 17151 KJIACCOB onpeeaEHHOro npodus (TJaBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHHN K OOIeld CHUCTeMe MPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COAEpP)KaHUU
npeaMeTa ik KJIIaCCOB XUMHKO-(PU3NIecKoro mpoduiis 60abI1oe 3HaueHne OyayT
MMETh AJIEMEHTHI y4eOHOro MaTepuana no oomei xumuu. [Ipu uzyuenun npeamera
B JIAHHOM CJy4yae akUeHT OyAeT caenaH Ha OOIIHOCTh METOAOB IO3HAHMS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJIsIpHAs TEOpHUs
(MozexynsipHast Teopust B GU3KKE), 3aKOHBI COXPAHEHUSI MAcChl U SHEPTUH, 3aKOHbI
TEPMOJIMHAMUKH, JIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U IPYIroe.

B TO e BpemMs B coAep)KaHUUM TpeIMeTa s KJIacCOB XUMHUKO-
ounonoruueckoro npoduis OONbIIUN YIENbHBIN BeCc OyAeT MMETh OpraHuyecKas
xumusi. B 3ToM citydae npeocTaBisieTcsi BO3MOKHOCTD /7151 00J1€€ 0OCTOSITEIbHOTO



PacCMOTPEHUS] XMMUYECKON OpraHu3aluy KJIETKH Kak OMOJIOTMYECKOW CHUCTEMBI, B
COCTaB KOTOpPOH BXOJAT, K MPHUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, Kak
JUNUAbL, OEIKH, YIJIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHMS O
COCTABE W CBOWMCTBAX MPEJCTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’KaT OCHOBOHM MJIsi U3YYEHHUS! CYIIHOCTH MPOIECCOB (OTOCHUHTE3Q, JbIXaHUS,
MUILIEBAPEHHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB MTO3HAHHUS U OIbITa MTPAKTUYECKOTO MPUMEHEHUSI HAYYHBIX
3HAHMM M3y4eHHE NpeaMera «XHUMHs» Ha YINIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C YYE€OHBIMU TNPEIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHbIX obnactelt «EcTecTBEeHHO-HayuyHBIE MpeaMeThD», «MaTemaThka |
uHpopMaTuka» U «PycCKuil sI3bIK U TUTEPATypay.

[Tpu n3yueHnn yueOHOro npeaMera « XuMus» Ha yriiyOlI€HHOM ypOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO M CpeAHEro oo01miero oopazoBanus (Ha 6a30BOM YpOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTH SIBJIAETCS (DOPMUPOBAHHE OCHOB HAYKH
XMUMHHU KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOMN JEeSITEIbHOCTH
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pelienne 3Tol 3a1a4u Ha
yrayOJn€HHOM YpOBHE H3YYEHHS MpeaMeTa MpEeANnojaraeT peaju3aluio TaKuX
Leaeh, Kak:

e (opMupoBaHME TpEACTABICHHI: O MaTEpPUAIBHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M e€ BeAyllel ponu B 00ecredyeHUH
YCTOMYMBOIO  Pa3BUTHUsSI  YEJIOBEUECTBA: B  PELIEHUU  MOpoOsieM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecCreYeHnn PalMOHAIBHOTO MPHUPOIONOIL30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl UEJIOBEKAa, a TaKXKE 3KOJOTUUYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOJTHOM CPENE;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAINMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHSATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHMHU BEIlECTBA HAa pa3HbBIX YpPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEpPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHWS XUMHUYECKUX peakiui, o
XMMHUYECKOM PaBHOBECHUHM, PACTBOPAX U JTUCIEPCHBIX CHUCTEMaX, 00 00IIHX
HAy4YHBIX MPUHLHXIAX XUMUYECKOTO IPOU3BOJICTBA;

e (opmupoBanue y oOyyJaronmxcs OCO3HAaHHOTO MNOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUH [UIsI OOBSCHEHHS
KJIFOUEBBIX HMJIEM W MpoOJieM COBPEMEHHOM XWMMHHU, IS OOBSICHEHUS U



MPOTHO3WPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
TPAaMOTHOTO pEIIeHUs MPoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaIHM3a 1 OIEHKHU C TO3HIINI IKOJIOTHYECKOU 0€30IMaCHOCTH MOCIIEICTBHMA
OBITOBOM M TPOM3BOJACTBEHHON JACSATENIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIH30BAHUEM U NTEPEPaOOTKOM BEILIECTB;

e yriyOJieHue MPEACTABICHUA O HAYYHBIX METOAaX MO3HAHUS, HEOOXOIUMBIX
JUIsL TIPUOOpETEHUs YMEHUW OpPUEHTHPOBATHCS B MHPE BEHIECTB U
OOBSCHCHHUS XWMHUYCCKHX SIBJICHHM, HMEIONUX MECTO B TPHUPOAE, B
MPAKTUYECKOMN JICATENLHOCTH U TOBCETHEBHOM KU3HMU.

B mnmane peanuzanuu mepBOOYEpPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs NPU H3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJn€HHOM  ypoBHE OCOOYI0  aKTyaJlbHOCTb
MpUOOPETAIOT TaKKe eI U 3a/1a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW MPHUPOIBI,
YBOXEHUS K TPOIECCY TBOpUECTBA B O0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUA B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  Ha  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHoOCTe oOydaronuxcs, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CamM0OOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM Mpo(deCcCHOHaNTBHON U 00IIeCTBEHHON ESITEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opmMupoBaHME YMEHHMI M HaBBIKOB Pa3yMHOI'O MPUPOJIOTOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBhI, MPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEeSITESIbHOCTH.

OO1Iee yuCIO YacoB, MPEAYCMOTPEHHBIX IS M3YYCHUS XMMHUHU Ha YTIIyOJICHHOM
ypOBHE cpeanHero odmiero oopa3oBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 vaca (3 vaca B HEZCIIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHN4Y€CKOM XMMUM.

[IpeameT u 3HaUYE€HHUE OPTaHUYECKON XUMHH, TPEACTABICHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOXXHOCTH aroma yriiepoja. XUMHAYECKass CBSI3b B
OpPTraHUYECKUX COCTUHEHUSX. TUIBI THOPUAN3ALIMY aTOMHBIX OpOUTaliel yriiepoja.
Mexanu3Mbl  00pa30BaHUsS KOBAJICHTHOM CBsS3W (OOMEHHBIH UM JIOHOPHO-
aKLIENTOpHBIA). TUNbl TEpEeKphIBaHUS aTOMHBIX oOpOUTaned, ©- U T-CBS3HU.
OpnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CIIOCOOBI pa3phiBa CBsA3EH B MOJIEKYyJax
oprannueckux BemiectB. I[loHsTue 0 CBOOOJHOM pajaukane, Hykieopuiae u
anexTpodue.

Teopuss cTpoeHusi opraHuyeckux coeauHeHuit A.M. byrtaepoa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHMYeCKUX COoequHEeHUN. MolleKynsipHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpyktypHble (OpMYJIbl  pa3IMUHBIX BHJOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepusi. Buasl wu3oMepuu: CTpyKTypHas, HPOCTPAHCTBEHHAs.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COSTMHEHHUM (MHIYKTUBHBIN U
ME30MEpHBIN 3PPEKTHI).

[IpencraBnenne o kiaccupUKAIMU OpraHUYecKux BemecTB. [loHsiTHe O
byHKuHOHaIBHOM Tpymnne. ['omonorus. 'omonoruueckue psasl. CuctemaTuueckas
HOMeHKatypa oprannuyeckux coeauHennii (IUPAC) m TpuBHanbHBIC Ha3BaHHS
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KJIaccU(PUKALUS OPraHUYECKUX peakiuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUUA B OPTaHUYECKOM XUMHUH.

OKCIEepUMEHTAIbHBIE METOJbl HM3Yy4YCHHUs BEIIECTB U WX MPEBpAIICHUMN:
O3HaKOMJICHHE C 00pa3llaMi OPraHMYECKUX BEIIECTB U MaTeprualiaMHi Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB MPHU HArpeBaHuu (IUIaBJIEHUE,
oOyTIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHHE MOJENICH MOJEKYJl OpPTaHHMYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanbl. ["'oMonioruueckuit psij ajikaHoB, o011as (opmylia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKaHOB, Sp°-
rUOpUIM3aNysl aTOMHBIX OpOWTaNel yriepona, G-CBs3b. DU3NUECKHE CBOWCTBA
AJKAHOB.



XHAMHMYECKHE CBOMCTBA QJKAaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3aluH,
JErHIpUPOBaHMs, UKIU3AlNU, TUPOIN3a, KpeKuHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKLM PagUKaJIbHOTO 3aMEIIECHHUS.

Haxoxnenune B npupoje. CriocoObl MOIyYeHHUs U IPUMEHEHNE aJIKaHOB.

[Muknoankanel. O6mmas popmyna, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH
CTPOCHHSI U XMMUYECKUX CBOWCTB MaJbIX (IIUKJIOMPOIIAH, IIUKI00YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) HUKJIOANKaHOB. CroCcOOBI MOJIy4eHHs U TPUMEHEHNE
LUKJIOAIKAHOB.

Ankensl. ['oMoIOTHYeCcKUi psii alIKEHOB, 00IIast GopMyIia, HOMEHKIIATYpa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AlIKEHOB, SP2-rHOPUAN3ALHS
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBsi3u. CTPYKTypHass M reoMeTpuyecKas
(umc-Tpanc-) uzomepus. PU3NUECKUe CBOWCTBA aJKEHOB. XMMHUYECKHE CBOMCTBA!
peakuMy IPUCOCAVHEHUS, 3aMELICHUS B O-TIOJIO)KCHHWE IIpU JABOWHOW CBSI3H,
nonuMepusanuu u okucinenus. [lpasuno MapkoBHukoBa. KauecTBeHHBIE peaknnu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOTYyYEHUS U MPUMEHEHHUE AJIKEHOB.

Anxaauensl. Knaccudukanus aakaaueHoB (CONpsKEHHbIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMSI 1 XUMUYECKUX CBOWMCTB
COTPSHKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lomnmepusaiius conpskEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U TPUMEHEHUE alKaJuEeHOB.

Ankunbl. ["'omosiorudyeckuil psij ankuHOB, oO1asi popMyra, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneil yriaepona. dusnueckrue CBONWCTBA AJKHMHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIIMU TPUCOECIUHEHNUS, TUMEPU3ALIUU U TPUMEPU3ALUH,
okucieHns. KHCIIOTHBIE CBOMCTBA AIKUHOB, MMEIOLINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakK Ha TPOiHYIO CBA3b. CIIOCOOBI MOTYYEHHUS] U IPUMEHEHHE
QJIKUHOB.

Apomatuyeckue yrieBoAopoasl (apeHsl). ['omMojormueckuit psig apeHos,
oOmast popmyra, HOMEHKIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIEKYJIbl OeH30ya. DU3UYecKHe CBOMCTBA apeHOB. XHUMUYECKHE
CBOICTBa O€H30J1a M €ro TOMOJIOTOB: PEAKIMK 3aMEeIlEeHUs B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJHOM paauKalle, PEaKLHMH NPUCOECIUHEHHUs, OKHCIEHHE TOMOJIOIOB
oenzona. IlpencraBinenre 00 OpPUEHTHUPYIONIEM JEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpe AaJIKWIbHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, ATOMOB TajloreHoB. OcoOEeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepuszanus cruposna. CriocoObl MoTyuyeHus U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. Ilomytasie HedTsaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHbIil yroias u npoaykTel ero nepepadotku. Crnocodsl nepepaboTku HeTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pUPOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKu HEPTH, NX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEX/y Pa3JIMYHBIMU KJIacCaMH YIJIEBOIOPOIOB.

DIIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YTIIEBOIOPOAOB. Peakuun
3aMelIeHUs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIy, [HAHOTPYMIY,
aMmuHOrpymnmy. JleiicTBUe Ha TaJIOT€HIPOU3BOJIHBIE BOJAHOTO W CIIUPTOBOIO
pactBopa miénouu. B3auMoJelicTBUE NHUrajJOreHalKaHOB C MarHueM W IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnons3oBanue
rajoreHNPOU3BOAHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE MW TIPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILLICHUIL:
u3ydeHue (U3MUYECKUX CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KiaccoB (oOeclBeUMBaHHE OPOMHON WIH
WOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajius, B3aUMOJICHCTBHE allETUJIEHA C
aMMUayHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOe OOHapyKEHHE
yriiepoja v BOJOPOJia B OPraHUYECKUX BEIIECTBAX, IOJYyUYCHHUE STUIICHA U U3YUEHUE
€ro CBOMCTB, O3HaKOMJIeHHE C KoJutekiusaMu «HedTe» u «Yromb», ¢ oOpasuamu
IJIaCTMAacC, KaydyyKOB W PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJIOPOJOB H
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxanue opranniecKue coeIMHeHUsI.

[IpenenvHble oaHOATOMHBIE cnupThl. CTpoeHHe MOJEKyn (Ha MpumMepe
MeTaHoJia W 23TaHoja). ['omosnorumyeckuii psa, obmas dopmyna, H3OMEpPHs,
HOMEHKJIaTypa u  kiaccudukamus. Duznyeckre CBOWCTBA  MPEAENbHBIX
OJIHOATOMHBIX CHOUPTOB. BoaopoaHbie CBSI3M MEXKIYy MOJEKYJIaMH CHUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMelleHus, JACTHApaTainy, OKHUCICHHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHWYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [elicTBHE 3TaHOIAa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbie CIUPTHI — STUIICHIIMKOIL U TIULepUH. PU3nuecKkue u
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEICHUS, B3aUMOJECHCTBHE C OPTAaHUYECKUMU U
HEOPTraHMYECKUMH KHUCIIOTaMHU, KAaUeCTBEHHAs peaKiisl HA MHOTOATOMHbBIC CITUPTHI.
[IpeacraBienuie 0 MexaHU3ME peakuil HykJIeopuiIbHOro 3amelienus. JleiictBue Ha
opranu3M yesoBeka. CriocoObl MOTy4eHHs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE TUAPOKCOTPYNIBLI H
oenzonpHOrO sipa. dusnueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBOMCTB (enona. KayecTBeHHble peakiuuu Ha ¢eHosl. ToKCHMYHOCTH (eHoa.
Crioco6b1 mosrydenust 1 mpuMeHenne dpenona. GenondopmanbaeruaHas cMoa.

KapOoHuibHbIE COETMHEHUS — ANIBJIETH/Ibl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMoorudeckue psifpl ajlbJerua0B U KETOHOB, 00IIas
dbopmyrna, u3oMepus W HOMEHKIaTypa. DuU3nMdeckne CBOWCTBA aidbIACTHIIOB H
KETOHOB. XMMUYECKHE CBOICTBA aJIbJErUA0B U KETOHOB: PEAKIIUH MPUCOCTUHEHUS.
OxkucieHue albJETU]IOB, KAaYECTBEHHBbIE peakiuu Ha anpiaeruasl. CrnocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HomeHKkatypa. @u3ndecKkue CBOCTBA
OJTHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakuus STepudUKAINKM, PEaKIMh C Yy4acTHEeM YTrJIEBOJOPOJHOIO pajuKaia.
OcoOEeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHsATHE O MPOU3BOMHBIX
KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3(upax. MHorooOpazue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMNPENEIbHBIX M APOMATHYECKUX KAPOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAasi, MAJLMUTUHOBAS, OJICMHOBAs, JUHOIEBAS,
JIUHONEeH08as KUCI0Thl. CIOCOOBI MOJyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckui psia, odmas (opmyna, uzoMepuss u
HOMEHKJIaTypa. PU3NUECKHE W XHUMHUYECKHUE CBOMCTBA: THAPOJINA3 B KHUCION M
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpundeckne 1 XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIJION U 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALIUX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphl B pupo/Ie.

MbLIa KaK COIM BBICIIMX KapOOHOBBIX KHCIOT, MX MOIOIIEE CHCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukaims yrieBoaoB (MOHO-, 11-
U Tonucaxapuibl). MoHocaxapujpl: TJIIOKO3a, (pyKTo3a, TajakTo3a, pudo3a,
ne3okcupu0o3a. Ou3nMyecKkre CBOMCTBA U HaxoxiaeHUe B npupojae. dorocuHTes.
XUMHYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHOU
TpyNI, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. lIpuMeHeHue TIIoKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTH OopraHu3ma. Jucaxapuipl: caxapo3a, MalbTo3a U
nakTo3a. BoccranaBnuBaronyMe 1 HEBOCCTAHABIMBAIOIIME Aucaxapuabl. ['uaponns
nucaxapusoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmad,
JIMKOTeH W 1esunosio3a. CTpOEeHHE MakKpOMOJIEKYJ Kpaxmala, TJIMKOIe€Ha |
HeJuTroNio3bl.  DU3MUeCKHe CBOWMCTBA Kpaxmajda M LEJUII0JIO3bl. XHUMUYECKUE
CBOMCTBa Kpaxmaja: THUAPOJIN3, KauyeCTBEHHAs peakius C HOJO0M. XHUMHUYECKUE
CBOMCTBa LIEJUIIOJIO3bI: THIIPOJIN3, MOJydeHue >PUpoB 1einono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BEIIECTB WM HUX MPEBpallCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPHEM,
OKHCJICHHE JTWJIOBOTO CIIMPTA B AJIBJAETHJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHMCJIEHHE ASTUJIOBOIO CHUPTA JAMXPOMATOM Kajusi (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATEPHUATIOB), KAUYECTBEHHbIC PEAKIMH Ha ajbAeTUlbl (C THUIPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom menu(Il)), peakuus riaunepuHa ¢ ruAPOKCUHIOM
meau(1l), xumMuuecknue CBOICTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJEHCTBHE
pacTBopa roKo3bl ¢ ruapokcugom Meau(Il), B3aumoneicTBrue kpaxmania ¢ UOA0M,
pelIeHre AKCIePUMEHTAIBHBIX 3a7a4d 1o TemMaM «CrnupThl U (PEHOIBD,
«Kap6onoBbie kucnoThl. Cl10KHbBIE 3(PUPBD).

A3oTcoaep:xalye OpraHnyecKkre CoeAuHeHM .

AMMHBI — OpraHUYECKue MPOU3BOJHBIE aMMuaka. Kiaccudukanuss aMMHOB:
anudaTUIecKue M apoMaTHUYeCKue; TEepBUYHbIC, BTOPUYHBIE W TPETUYHBIC.
Crpoenne MoJieKyJ, oOmas GopMmyiia, U30Mepus, HOMEHKIATYpa U (U3UUYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PaTHUECKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOACHCTBHAE NEPBUYHBIX AMUHOB C a30THUCTOM KHUCJIOTOM.
Conu anKujiaMMOHHUSL.

AHWINH — IIPEACTAaBUTENIb aMUHOB apOMaTH4eCKOro psiga. CTpOCHUE aHUIIUHA.
B3auMHoe BIMsSHHME Tpynn aroMOB B MoJieKyide aHuiuHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHbIe peakuuu Ha aHUIMH. CrocoObl
MOJIYYCHUS] ¥ TpUMEHEHHEe anudaTHYecKuXx amMuHOB. llomydeHuwe aHWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCIIOT:  TJIMLMH, anaHuH. @Pu3nyeckrue CBOWCTBA  aAMUHOKHCIOT.
XYWMHYECKME CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKUX
COCMHEHHM, peakuus TMOJMKOHJEHCAIlMM, OOpa30BaHHWE TMENTUAHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCIOT. CHHTE3 ¥ THAPOJIU3 MENTHIOB.

benkun kak npupogHbie noiauMepsl. [lepBuyHas, BTOpUYHAS U TpETUYHAs
CTpyKTypa O€eiaKkoB. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATypalus,
KaueCTBEHHbIE PEAKIIUU Ha OEIKHU.

DKCNEPUMEHTANIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W HMX MPEBpPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JeHaTypalusi OCJKOB MpPU HarpeBaHUU, IIBETHBIC
peakiuu Ha OENKH, PEIICHUe AKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMaM
«A30TCoJepKalle OpraHuYeCcKue COeTMHEHUs» U «Pacro3HaBaHie OPraHUYECKUX
COCIMHEHUI.

BbicokoMouIeKy IsIpHbIE COCAUHEHUS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHSAS MOJIEKYJIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJINMEPU3ALMS U MOJTUKOHAEHCAIHS.

[Tonumepubie wmatepuanbl. [lmactMacchl  (MOJUATHIICH, MOJMIPOIHUIICH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, IOJIUKapOOHATHI,
nonudTHIEHTepedTanar). YTunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJbHBII Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypasibHbIe (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIpPOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HA4YCHUs (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAJIBHBIE METObl M3YYEHMS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHUE C 00pa3liamMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH.

Pacuérnrie 3agaun.

HaxoxaeHue MoJekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSLIUX B €70 COCTaB, HAX0KICHUE MOJIEKYJIIPHOU
(bopMyIIbl OPraHUYECKOT0 COEAMHEHUS 110 Macce (00BEMY) IPOIYKTOB CrOPAHUS, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/MIU HCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OPMYJbl OPraHUYECKOTO BEIIECTBA HA
OCHOBE €ro XMMHYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUS, ONpEAESICHUE J0IH
BBIX0/1a IIPOAYKTA PEAKLIUHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanuyst MeXIpeIMETHBIX CBSA3EM MPU U3YYEHUN OPraHUYECKOW XUMUU B
10 kyacce OCYIIECTBISIETCS 4Yepe3 HCIIOJIb30BAHME KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX TOHSATHUM, TaK W TOHSATUW, NPUHATBHIX B OTHEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHsl, 3aKOH, aHaJM3, CHUHTE3, KiIacCU(pUKalMs, HAOIIOJEHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHUE
BEILECTBA, (DU3MYECKUE BEIMYMHBI, CAMHUIIBI M3MEPEHUs, CKOPOCTb, SHEPIHs,
Macca.

buomorus: kierka, opraHu3M, OJKOCHCTeMa, Owmocdepa, MeTa0O0IH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTpPO(dHBIM TUIl MUTAHUS, OpOXKEHHE,
dboTocuHTE3, AbIXaHWE, OENKH, YIJIEBOJbI, >KHUPbI, HYKICHMHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: mone3Hbie HCKOMaeMbI€, TOTUIHUBO.
TexHOJorus: INHUILIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO ITUTaHMUS,
MOIOIIME CPEJICTBA, MATEPHUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XuUMUYeCKHil aneMeHnT. M3otonsl. CtpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XuMUYeCKUX JIEMEHTOB (s-, P-,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO ATOMHBIM  OPOUTAIISAM.
DNeKTpOHHbIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[lepunonnueckuit 3axkoH U [lepuoanyeckas cucremMa XMMUUYECKUX JIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIOKHBIX BEIECTB I10 IPYIIIAM U ITEpUo1aM. 3HAYCHUE NEPUOANYECKOTO
3akoHa [[.1. Menneneena.

XuMHUeckass CBSI3b. BHIbl XMMHUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa30BaHUsSI KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJIMHA CBSA3U. [[0MApHOCTH, HAPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW cBsi3u. KparHble cBs3u. Bopoponnas cBs3b.
MexmoneKyIsspHbIe B3AUMOJICUCTBUS.

BajleHTHOCT, W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHMTaHAbl. 3HAYE€HWE KOMIUIEKCHBIX COCIMHECHHM.
[ToHsiTHE O KOOPAMHAILMOHHOW XUMUMU.

BemecrBa  MONEKYJAPHOTO M HEMOJIEKYJSIPHOTO  CTpOCHMS.  THIIb
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[Tonstne o mucnepcHbix cucrtemax. MctuHuble pacTtBopsl. [IpencraBienue o
KOJUIOUJHBIX pacTBopax. CrnocoObl BbIpaKEHUsS KOHIICHTPAIIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. Hacelennsle u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHucTannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTIEIbHBIX NPEICTABUTENECH HEOPTAaHUYECKUX BELIECTB.



Knaccudukanmsa XxuMudeckux peakuuid B HEOPraHMYECKOW W OpraHUyYecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEILECTB; 3aKOH COXPAHEHUs W MpPEBpalCHUS
DHEPTUU TIPU XUMHYECKUX peakmusxX. TermnoBbie 3Q(PEeKThl XUMUUECKUX PEaKIIUu.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.
['omoreHHbIe U TeTeporeHHbie peakunu. Katanus n katanu3aTtopsl.

O6paTuMble U HEOOpaTUMbIE peakii. XUMUYECKoe paBHOBecue. KoHcTtanTa
XUMUYECKOr0 paBHOBecUsl. (DAKTOPBI, BIHUSIONIME HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIICHTPAIIMU BEIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunuun Jle Hlarense.

Onektponutuyeckass gucconuanusi. CuibHbIE U CJa0ble AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpella BOIHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpalbHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. 'maponus coseit. Peakuuu
MOHHOT0 OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHUSI.
Oxkucnurenb W BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHeiiline OKHCIUTETM W BOCCTAHOBHUTENW. MeTOJ AJIEKTPOHHOTO OajaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M WX MPEeBpalllCHUM:
pa3oKEHUE TEpPOKCHAAa BOAOPOJAa B MPUCYTCTBUU KATAIM3AaTOpa, MOJIECIU
KPUCTAUTNYECKUX PEMIETOK, MPOBEICHUE PeaKIMii HOHHOTO OOMEHa, OnpeiesIeHUE
Cpeabl pacTBOPOB C MOMOIIBK) HWHAMKATOPOB, M3YUYEHUE BIIUSHUS PA3TUUHBIX
(bakTOpoB Ha CKOPOCTh XHMHUYECKOW PEaKIUU W TIOJOKEHHE XUMUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xumus.

[Tonoxxenune HeMeTasioB B [leproauyeckoii cucTeMe XUMHUUYECKUX 2JIEMEHTOB
J.1. MenneneeBa u 0cCOOEHHOCTH CTpoeHUs ux atomoB. duszmueckue cBOHCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢uzmdeckre U XMMUYECKHE CBOMCTBA: PEAKIMHU C
MeTaJlJIaMU U HEMETAJlJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ uapubl. ToriuBHbIe
AJIEMEHTHI.

["amorensl. HaxoxaeHue B mpupojne, COCOOBI MOMydeHUs, (GU3HUYECKUE H
XMMHUYECKUE CBOMCTBA. ['anoreHoBoopoabl. BakHeume KUCIOpOACOAEpKaIne
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOJYyYCHUS
rajgoreHoB. [[pumMeHeHne rajoreHoB U UX COCIUHEHUN.

Kucnopon, o3on. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOTYYEHUS
Kkucinopoaa. @u3nUecKkne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI U TEPOKCHUIBI.



Cepa. Haxoxaenue B mpupoje, CHOcOObl MOJdy4yeHus, (Qunyeckue u
xumudeckue cBoiictBa. CepoBomopona, cyiabdumel. Oxcunm cepwi(I1V), oxcun
cepbl(VI). CepHucTas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [[puMeHeHue cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONydeHUs, (QU3NYECKUEe U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTpUIbl. OKCUIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azora
U €r0 COeIMHEHUM. A30THbBIE yI0OpEHHUS.

®ochop. HaxoxaeHnue B mpupoje, CrmocoObl ToydeHHs, (Pu3nydeckue u
xumuueckue cpoiictBa. Pochunbl U dochun. Oxcuabl docdopa, dochopnas
kuciaora u e€ conu. Ilpumenenue ¢dochopa u ero coeaunenuit. docdopHbie
ya00peHus.

VYrinepon, HaxoXAeHHE B IpUpoje.  AJUIOTPONHBbIE  MOJU(UKALNU.
duznyeckue M XHUMHYECKHME CBOICTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHas kuciotra u e
COJIM. AKTHUBUPOBAHHBIA yToib, ajgcopbuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIprMeHeHne mpocThIX BELIECTB, 0Opa30BaHHBIX YIJIEPOJOM, U €TO
COCIMHEHNH.

Kpemunii. Haxoxnenne B mpupoje, cocoObl MOTy4YeHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Okcun kpemHus(IV), KpemHHeBas KHUCIOTa, CUIUKATHI.
[IpumeHeHune KpemMHuUs ¥ ero coeuHeHnil. CTEKII0, €ro MoJiy4eHHUe, BUJIbI CTEKIIA.

[Tonoxenne MetamuoB B Ilepuoandeckon cUCTEME XUMHUUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI JJICKTPOHHBIX 000J0YEK aToMOB MeTaioB. OOmue
¢du3nueckue cBoiicTBa MeTauioB. lIpuMmeHeHne MeTamioB B OBITY UM TEXHHUKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUUYECKUI psAl  HanmpspkeHud MetaimioB.  OOmme  cmocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, NAPOMETAIUTYPIus,
anekrpomeraiutyprusi. Ilonatue o koppo3uu meTayioB. CrnocoObl 3alliUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynmel Ilepuogumueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. HaTpuii 1 kanuii: monydenue, GU3NIecKue 1 XUMUIECKHE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metawioB |IA-rpynnsl [lepuoanueckoil cucTembl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajlblMi: MojydeHue, Quznueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE TMPOCTBHIX BEIIECTB U UX COCAMHEHUM.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJnroMuHU: NoydYeHue, pU3ndeckre U XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coenuHeHud. AmQoTepHbIE CBONCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.



OO6miass  XapakTepucTHKa MeETauioB MoOouHbIx mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKkcuabl U
ruapokcuasl xpoMa(ll), xpoma(lll) m xpoma(VI). XpomaTel U auxXpomaThl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydeHre u MpuMEHEHUE XpoMma.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MapraHia M €ro COEIUHCHUMU.
Baxnelimme coenunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOMCTBA KElle3a U €ro coeanuHeHur. OKCHIBI,
rugapokcunl v conu xenesa(ll) u sxeneza(lll). Ilonyyenue u npuMeHeHue xenne3a u
€ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHuil. [lonyuenue n
MPUMEHEHUE MEJU U €€ COCAUHEHUMN.

[Muuk: momydyeHue, (pU3MYECKHEe M XHUMHYECKHE CBOMCTBa. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [[puMeneHune
[IAHKA U €r0 COSINUHEHNH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILLICHUI:
u3ydeHue oOpaslloB HEMETaJIOB, TOpeHue cepbl, (ocdopa, keneza, MarHus B
KUCJIOPOJIE, HW3YYE€HUE KOJUIEKIMUA «MeTamnel M CIUIaBb», B3aUMOJCHCTBUE
IIEJIOYHBIX U IMIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W jKeje3a C pacTBOpaMHU KHUCIOT U
nie04Yed, Ka4eCTBEHHbIE PEaKI[MM HAa HEOPTraHUYECKHE aHUOHBI, KATHOH BOAOpPOJA
U KaTUOHBI METAJUIOB, B3aWMOJICHCTBUE THUIPOKCUIOB AIIOMUHHS W IHHKA C
pacTBOpaMU KHCJIOT M IIEJIOYEH, PEIICHUE KCIEPUMEHTAIbHBIX 33J1a4 MO0 TeMaMm
«Tanorensr», «Cepa u e€ coeauHeHHUs», «A30T U (pochop W HX COECTUHEHU,
«Mertaibl TIIaBHBIX MOATPYNI», «MeTamibl MOOOYHBIX MOATPYIIID).

XUMUA U )KU3HD.

Ponb xumuu B o0ecrieyeHnn yCTOMUMBOTO pa3BUTHS desioBedyecTBa. [lonsTue
O HaY4YHBIX METO/aX MO3HAHUS U METOJI0OJIOTUM HAYYHOTO UcclieioBanus. HayuHbie
MPUHIUAIBI OPTaHU3aAIUA XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJYYEHHs] BaKHEUIINX BEIIECTB (HAa MpUMEpPE MPOM3BOACTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, M€TaHOJa). [[pOMBIIITIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOWLIEN CPEIbI U €ro nocaeacTsus. Poib xumun B
00eCTieUeHUU YHEPTETUUECKON OE30ITaCHOCTH.

XuMuss ©  300pOBbe 4enoBeka. JlekapcrBeHHwle cpencrtBa. [IpaBuna
HCIIOJIb30BaHUA JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTHUH MEAUIUHEI.

XuMWs TAIIKA: OCHOBHBIC KOMITOHEHTHI, MHUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieyeHU ! IMUIIEBOI OE€301aCHOCTH.



Kocmetuueckue u napdromepusie cpeactna. beitoBas xumus. [IpaBuiia

0€30MacHOr0 UCMOJIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HMU.

XuMHUS B CTPOUTEILCTBE: BAKHEHUIIME CTPOUTENIbHBbIE MaTepHhalibl (IIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepnane! 1is anekrponuku. Hanorexnonoruu.

Pacuérurle 3amayn.

Pacuéthl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE UM O0BEMY OJTHOTO U3 YUYACTBYIOLIMX B PEAKIIUU BEIIECTB, MACChI
(00BEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMU, €CIIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTa PEAKIUU, €CIIH OTHO
M3 BEHIECTB JAaHO B BHJIE PacTBOpa C OMNPEACIEHHOM MacCOBOM JIOJEU
PacTBOPEHHOIO BENIECTBA, MACCOBOW JJOJIM M MOJIIPHOM KOHIIEHTPALIMH BEILECTBA B
pacTBOpE, NOJU BBIXO/IAa MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpEeIMETHBIX  CBsi3ed TMpPU  M3YYEHHH  OOmIel
HEOPraHUYeCKOM XMMHH B 11 Kilacce OoCylIECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U TOHITHH, MPUHATHIX B OTIEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
Teopusl, 3aKOH, aHaJM3, CUHTE3, KiIacCU(pUKAIM, MEPUOJUIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®dusuKa: MaTepus, MUKPOMHUP, MAKPOMUD, aTOM, SIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHB, BEIIECTBO,
TeNno, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBa, HACANBHBIN Ta3, (uznueckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, Macca.

buomorus: kieTka, opranu3M, SKOcCucTeMa, orocdepa, MeTadoIM3M, MaKpo- 1
MUKPODJIEMEHTBI, O€JKH, KUPBI, YIJIEBOJbI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MTOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILICHHOCTb, METAJUTYpPIrusi, CTPOUTEIbHbIE
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MTPOU3BOACTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, TMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUAIIOB, JJICKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUHM € CHCTEMHO-AESTENBHOCTHBIM TOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha yYpOBHE CPETHETO
obmero oOpa3oBaHMsI BBIIEIEHBl CIEAYIOLIUME COCTABIIAIOIIME: OCO3HAHHE
OOy4arolMMHUCST POCCUHCKON Tpa)TaHCKOW HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIFHOCTH U CAMOOMPECIICHUIO; HATUYUE MOTHUBAIUH K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYarolUXcsi PYKOBOJCTBOBATHCS
OPUHATBIMU B OOILIECTBE NpaBWJIaMH W HOPMaMU T[OBEACHMS;, HaJIU4YHUe
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yNbTAaTbl OCBOCHHUS MpeAaMeTa «XHUMHS»  OTpa)xkaroT
C()OPMUPOBAHHOCTh ONBITA IO3HABATENILHONM M MPaKTUUYECKOW JAESITeIbHOCTU
oOyuJaroluxcs B MpoLecce peann3alii 00pa3oBaTeIbHOMN 1€ATEIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHUS MpeAaMeTa «XHUMHS» OTpPaXaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATEILHON M MPAKTUYECKOW AESITENbHOCTU
oOyuyaroluxcs B MpOIecce peanu3aluu oO0pa3oBaTeIbHON JESTENIbHOCTH, B TOM
YHClie B YaCTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUS 00YYaIOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY M NPABOMOPSAKY;

OPEJCTaBICHUS O COLMAIbHBIX HOPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JEATEIbHOCTH MPU CO3/ITaHUH yUeOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX U MO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTHX MPY aHAJIW3€ Pa3IMYHbIX BUIOB YU€OHOU ACSITEIbHOCTH;

2) MATPHOTHYECKOTO BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W Hay4dHOMY HACIEAHIO
OTE€UYECTBCHHON XMMUH;

YB@XEHUs K TPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUJIOKEHUSI XUMHH, OCO3HAHHs TOro, YTO JaHHbIE HAyKH €CTh pe3yibTar
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTJIUBBIX OKCIHEPUMEHTAIbHBIX  ITOMCKOB,
IOCTOSTHHOTO TPpyZAa Y4E€HbBIX U IPAKTHKOB,

MHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJIYY€HUHU U TIOCIIEAYIOIIEM aHAIH3e
uHGOPMAIIMU O IEPEOBBIX JOCTHKEHHUIX COBPEMEHHOM OTE€UECTBEHHOW XUMHUU;



3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBI3aHHBIC C XUMHUCCKIUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPAITbHO-HPABCTBEHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE M TOCTYIKM CBOMX TOBApPHUIICH C
MO3UILMIA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl I[IEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DPU3UUYECKOMY M
NICUXUYECKOMY 3]I0POBBIO;

COOJIO/IeHUsT TIpaBWi 0€30MacHOro OoOpallleHusi C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYAOBOM JEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWI WHAWBUAYATLHOTO U  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSAX, YTPOKAIOIIUX 3I0POBBIO U )KM3HU JIIOCH;

OCO3HAHMS TIOCIIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  Y4eOHO-HCCIEAOBATEIIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOM ©  JPYTUX  BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHe B PEIICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3iuyHoro pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHHM 110 XUMUH;

YBaXEHUS K TPYyAYy, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJTBLHON TPACKTOPUHU
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro0 BOCITUTAHUSI:

HKOJIOTUYECKHU 11€7eCO00pPa3HOr0 OTHOIIEHUSI K MPUPOJE KaK MUCTOUYHUKY
CYILLIECTBOBAaHMS KU3HU HA 3€MIIE;

MOHMMAaHUS TII00ATBFHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM, BIHMSHHUS
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHOM U COLUATBHOM CpEeAbL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHUH  JJIsI
peleHus: BOMPOCOB PAlHOHATBHOTO IPUPOIOTIOIH30BAHUS;



AKTUBHOTO HENPUATHSA JECHWCTBHUM, NPHUHOCAIIMX BpEl  OKPYKAIOLIECH
IPUPOJIHON cpefie, YMEHHsI MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBILUIEHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeSATENBHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IIO3HABATEIIBHON, KOMMYHMKAaTHBHONW M COLMAIbHOU
IPAKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOATH HJIEOJIOTHU
xemohoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHMS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHOM NIPAKTUKH;

NOHMMAaHUA ClHeUM(UKHM XHMHUM KaK HayKH, OCO3HaHUs €€ polu B
(OpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU ILIEIOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICEHUH NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTM XHUMHHM IS  COBPEMEHHOMU
LMBUJIM3ALMN: B €€ TYMaHUCTUYECKON HAIPABICHHOCTH U BaXKHOW POJIM B CO3/IaHUN
HOBOM 0a3bl MaTepHalbHOW KyJIbTYpbl, B pELICHUU TI00aJbHBIX MpoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPrETUUYECKOW, MUIIEBOM H

HKOJIOTUYECKOM 0€30MacCHOCTH, B pa3BUTHU MEIULIMHBI, 00ECTIEYEHUH YCIOBHMA
YCIIEITHOTO TPyZAa U 3KOJOTHYECKH KOM(DOPTHOM HKU3HU KAXKI0TO YiIeHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMbl€ 3HAHMS JIJIS aHAJIU3a U OOBSICHEHMS SIBJICHUI OKpY>KarolIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHU, yMEHUS JesaTh 000OCHOBAaHHbBIE 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOUINXCS TAHHBIX C LIEJIbIO MOJIYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JiA
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON AESITEIBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasiWyHBIX cepax mpodeccuoHambHON
NEeSATETbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI TPOTPaMMbl IO XMMHHM Ha YPOBHE
cpeaHero o61ero o0pa3oBaHus BKIIOYAIOT:

3HaUuUMble  JUIi  (GOPMHPOBAHUS  MHPOBO33PEHHS  OOyHaronIuxcs
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHayYHbIe MOHATHUS, OTPaXKalolne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenudUKy METOJOB ITO3HAHWSI,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, YHEPTHUsl, SBJICHHUE,
MpoIIecc, CUCTeMa, HaAYyIHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIIEIOBAHKE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble y4eOHbIEe NeWCTBUs (TIO3HABATEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKIMOHATBHON
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyYaronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JICCTBYS B II03HABATEIILHOM M COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENNFHO  (OpPMYNMHpOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENETNATh LEIN MACSITENbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHUH HX
JIOCTHKEHHSI, COOTHOCHUTD PE3yIbTaThl ACITEILHOCTHU C MOCTABICHHBIMH LIETISIMU;

WCITOJIB30BaTh IMPH OCBOCHHWM 3HAHWN TMPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIICNISITh XapaKTEPHbIE MPU3HAKUA TOHSITHN W YCTaHABIUBATh WX B3aWMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OT/IETbHBIX (haKTOB U
SIBJICHUM;

BBEIOMpPATh OCHOBAaHHUS M KPUTEPUH A KiIacCU(PUKAIIMK BEUIESCTB U
XAMHUYECKUX PEaKI1i;

yCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKAY HM3Y9aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHWs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SIBJICHHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIB3yeMbI€ B XUMHH CHUMBOJNYECKUC
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOICILHEIE TIPEICTABICHUS — XUMUYECKUAN
3HAK (CMMBOJI) 3JIEMEHTa, XUMHUUYecKasi GopMyIia, ypaBHEHUE XUMUUECKOW peaKuu
— TPU pPEUIEHUN yYeOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, MPUMCHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS JJI BBISIBICHUS XapAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB U XHMMHUYECKHX
peaxkuuu;

dbopMyIMpOBaThH 1NN U 33/1a4d UCCIIEAOBAHMS, UCIOIB30BaTh MOCTABICHHbBIE
U CaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOINPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLUIEHCTBOBATh YMEHUSI HAOII0O/IaTh 32 XOJ0M
polecca, CaMOCTOSATENbHO IPOTHO3MPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBaHHbBIN OTYET O MPOIETaHHON paboTe;

NpuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIENOBATENbCKOM M IPOCKTHOM
JESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY
MOUCKY METOJIOB PELICHHSI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO Pa3INuHbIX METOI0B
MO3HAHUS.

3) padora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX uHPopManuu (HaAy4dHO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEpXKaHUs, CIpPaBOYHbIE IOCOOUS,
pecypcbl MHTepHETa), aHanmu3upoBaTh UHPOPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCT;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIC METOJbI MPU TOUCKE U
orbope wmHpOpPMAIIUM, HEOOXOAUMOW JJISI BBIMOJHEHHMS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HWCMOJb30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  MpeacTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TAOJIUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ XUMUYECKOI
uHboOpMaluelt: MPUMEHITh MEXNpeAMeTHbIE ((PU3NYECKUEe U MaTeMaTUYEeCKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKaTHBHBIE YHHBepCcadbHbIe ydeOHbIe 1eiiCTBUS:



3a71aBaTb BOIIPOCHI 110 CYIICCTBY 060y}KHaCMOﬁ TEMBI B X0J€ AHAJIora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (bOpMy.]'IHpOBaTB CBOH IIPCIIIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA Hp@I[JIO)KGHHOfI 3aJa4u,

BBICTYIIaTh C IPE3EHTAlMEll Pe3yJIbTaTOB IO3HABATEIbHOM JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NP BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pean3alui y4eOHOTrO MpoeKTa, U GOpMYyITUPOBATH BHIBOJIBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHMS MO3MULMHA B
X07ie 00CyXK/IeHUsI U OOMEHa MHEHUSIMHU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble )IQﬁCTBPISI:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIBHYIO
NEATEIBHOCTD, ONpenessas €€ LeNd W 3aJadyd, KOHTPOJIMPOBATH M IO Mepe
HEOOXOJMMOCTU KOPPEKTHUPOBATh IMpeajaraeMblil airoput™M JEHCTBUI MpH
BBIMIOJJTHEHUM Y4E€OHBIX U HCCIEIOBATENIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN C€Moco0 HMX peleHuss ¢ YYETOM MOJYYeHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYILIECTBJISITh CAMOKOHTPOJb JESTEIbHOCTA Ha OCHOBE CaMOaHalih3a M
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUH Ha YTIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEJIHETO 00111ero 00pa3oBaHus BKIFOYAIOT CIICIIU(DUUCCKUE TS
y4eOHOTo mpeaMera « XUMHUs HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI TIO
OCBOCHUIO, UHTEPIPETALMU U MPEeoOpa30BaHUIO0 3HAHUM, BUIbI JIESITEIHLHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAHUS W TMPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YUEOHBIX
CUTyalusX, a TAK)KE B PEANIbHBIX KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX C XuMue. B
nporpaMMe [0 XUMHHM TMPEAMETHbIE pe3yJbTaThl MNPEACTABICHBI IO ToJam
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3ylabTaThl OCBOCHUSI Kypca «OpraHudeckas XuUMHUSD)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECTe U 3HAYCHUH OPTaHUYECKON
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00E€CHEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U
MUIIEBOI 0€30MacCHOCTH, B PAa3BUTHUU MEIMIIMHBI, CO3IaHUM HOBBIX MaTEpPHAJIOB,



HOBBIX HUCTOYHUKOB DHEPIHUH, B o0ecnieueHnu pPaLMOHAIIBEHOIO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHUSI U OOIIEH KyJIbTYPHI
YEJIOBEKA, a TAKXKE KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10POBBIO
Y IIPUPOJTHOM CpeEnE;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMI, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AIIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alUsl aTOMHBIX OpOWTaneil, HOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN O0OBEM, YTIIEPOIHBIN CKeJeT, (DYyHKIIMOHAbHAS
rpynna, pagukaig, CTPYKTypHble (GopMyibl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), HM30MEpHUSl CTPYKTypHass W MPOCTPAHCTBEHHas (TreoMeTpuyeckKas,
ONTUYECKasi), H30MEpbl, TOMOJOTMYECKHH psAJ, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- U a30TCOJIEpKAINEe OPraHMYECKHE COEIMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOECHHSI OPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aK0OH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAHECHHUS
Y TpPEBpallEHUs] DJHEPruu IMpPU XUMHYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKHX SIBIEHUI; TPEICTABIICHHUS O
MEXaHU3MaX XUMUYECKHX pEaKUHi, TEPMOAMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX IPOTEKAHNUsI, O B3AUMHOM BJIMSIHUM ATOMOB M IPYIIIT aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTbl, opuentantsl 1 u Il pona);
(aKkTOJOrMYecKue CBEACHHUS O CBOMCTBax, COCTaBE, MOJYYEHHH M O€30MacHOM
UCIIOJIb30BaHUU BAaXXHEHIINX OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUUYECKOM
JeSITEJIbBHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMUYECKOTO TPOM3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTE€pHbIC NMPU3HAKU TMOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NpU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABIICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpPMYIT OpraHUuYeCcKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLMI U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUNA  IMOCPEACTBOM  COCTaBJIECHUS
AIIEKTPOHHOTO ©OajaHca »J3TUX peakluid, peakuuid HMOHHOTO OOMeHa MyTEéM
COCTABJICHHSI MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMIA;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB IS UIUTFOCTPAIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONpeleIEHHOMY
KJIAcCy/Tpynme COCAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMaTHYECKOU
HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS JJISI OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TJIUIICPUH,
ATWICHIJIMKOIb, (EHON, (OpMalbIeru, aleTalbIeruja, areToH, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MAJIbMUTUHOBASI KUCJIOTHI,
TJIMIUH, ajJaHWuH, MallbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JPYTHE);

cOPMHUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJ XHUMHYECKOW CBS3U B
OpraHUYECKUX COCIUHEHMSX (KOBAJICHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOEHUE, (pu3nyeckue
U XUMHUYECKHE CBOMCTBA THUNMUYHBIX MPEACTaBUTENCH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEILECTB: aJTKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKAJANECHOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIOUPTOB, albJACTHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CJIOXKHBIX 3(PHUPOB, XUPOB, HUTPOCOCAMHEHHN U aMUHOB,
AMUHOKHCIIOT,  O€NKOB, YIJeBOAOB (MOHO-, JU- W  TOJUCAXapUJOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYH0  CBA3b  MEXKIYy HHUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUN C UCHOIb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMEHUSI TMOATBEPXKIAaTh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSA3M), B3AUMHOI'O BJIMSIHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOIOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN T'a3, YToJib), CIIOCOOKI €T0 MepepadOTKU U MPAKTUIECKOe
pUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUHU, MOJICIIMPOBAHUH, DKCIIEPUMEHTE
(peaJIbHOM U MBICIICGHHOM) Y YMEHHUSI IPUMEHSTh dTU 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEPAITMH MBICTUTEIHHON
NeATEeTLHOCTH — aHaJN3 U CUHTE3, CpPaBHEHUE, 0000IICHIE, CHCTEMATHU3AIIHIO,



BBISIBJICHUE MIPUYUHHO-CIIEICTBEHHBIX CBS3€M — ISl N3yUYEHHS] CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUYECKUX 3HAHUH C
MOHATUSIMU W TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIS
0oJ€€ OCO3HAHHOIO MOHUMAHUS CYIIHOCTH MAaTEepHAIIbHOIO €IMHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPTraHUYECKOW XUMHUH I OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUMN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO IPUPO.IY;

c(hOpMUPOBAHHOCTh YMEHHI1: MPOBOAUTH PACUETHI 10 XUMUYECKUM (hopmyiaM
U YpPaBHEHUSAM XMMHUYECKUX PEaKIUWA C UCIMOJIb30BAaHUEM (PU3NYECKHX BEIMYUH
(macca, 00OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacy€Thl MO HAXOXKACHUID XUMHUYECKON (OpMyIbl
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, IIPOIYyKTaM
CTOpaHus, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TMO3HWIHUHA  DKOJIOTHYECKOM  O€30IIaCHOCTH  IIOCIEACTBUA  OBITOBOM U
IIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKON BEILIECTB,
WCII0JIb30BATh MOJYyUYEHHbIE 3HAHUSA JJI1 MPUHATUS TPAMOTHBIX pelIeHUi mpobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUE;

c(OpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IJIAHUPOBATh M IPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (MOJyYeHUE W M3YYEHHE CBOMCTB OpPraHUYECKUX
BEILECTB, KAaYECTBEHHBIE pEAKIMU YIJIEBOJOPOAOB pPA3JIMYHBIX KJIACCOB H
KHCJIOPOACOIEPKAILINX OPraHMYECKUX BEILIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aJa4 1O PACIO3HABAHHIO OPraHMYECKHUX BEIIECTB) C COOJIIOJICHUEM IpaBUII
Oe3omacHOro oOpamieHusi ¢ BEUIECTBAMU M JabOpaTOpPHBIM O00O0PYIOBAaHUEM,
dbopMynaupoBaTh LEAb HCCIAEAOBAHMUS, MPEACTABIATH B Pa3IM4YHONM  (popMme
PE3yNbTATHI SKCIIEPUMEHTA, AHAIIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MPaBHJIa YKOJOTHYECKH 11eJIecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOI NI€ATEIbHOCTH B LIEJIIX COXPAHEHUS CBOETrO 3[0POBbS, OKPYKAIOIIEH
IIPUPOJHOM CpPeIbl U JOCTHMIKEHUS €€ YCTOMYUBOIO pa3BUTHS;

OCO3HAaBaTh OINACHOCTb TOKCHYECKOIO JEWCTBUS Ha JKHBBIE OpPraHU3MBbI
OMPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbIC nokazarens [1K;

aHaJIM3UPOBaTh 11€J1eco00pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUS] COOTHOILICHUS PUCK-TIONb3;

c(OPMHUPOBAHHOCTh YMEHHUW: OCYLIECTBISATH II€JICHANPABICHHBIN IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasl U y9eOHO-HaydHasI
JUTepaTypa, CpelcTBa MaccoBoi nHpopMaiuu, UHTepHET U Apyrue), KpUTHIECKH
aHaAJIM3UPOBATh XUMUUECKYIO HH(OpMaLHIo, TepepadaTsiBaTh €€ U UCIIOJIb30BATh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHUS Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpPMHPOBAHHOCTh TIPEICTABICHUNA: O MAaTepUATLHOM CIMHCTBE MHPA,
3aKOHOMEPHOCTSX M IIO3HABACMOCTH SBJICHUW TPHUPOILI, O MECTE W 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ poju B 00€CIeUeHUU YCTOWYHNBOTO
pa3BUTHSI, B PEHICHUM MPOOJIEM 3KOJOTHYECKOM, HHEPreTHYSCKOW W IHUIIEBOU
0€30MacHOCTH, B Pa3BUTHUH MEJUIIMHBI, CO3JIaHMM HOBBIX MaTepHalioB, HOBBIX
HMCTOYHHUKOB SHEPIHH, B OOECIICUYCHUW PAIMOHATHHOTO MPHUPOIONOIL30BAHMS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTypbl YENOBEKa, a TakKkKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOIHOU
cpene;

BJIaJICHUE  CHUCTEMOW  XHUMHYECKUX  3HAHUM, KOTOpass  BKIIIOYAET:
OCHOBOIIOJIATalOIIUE MOHITUS — XUMUYECKUH 2JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000J104YKa aToma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W
BO30YXKIEHHOE COCTOSHHS aToMa, THOpUAu3aIls aTOMHBIX OpOWTaiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JEKTPOOTPHUIATEILHOCTh, CTCIEHb  OKHUCIICHHS,
XUMUYECKass CBs3b (KOBAJICHTHAs, HWOHHAs, METAIMYCCKAas, BOJOPOIHAs),
KpUCTAJUTMUECKass pemeéTka, XUMHUYECKas peaklus, pPacTBOp, DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIUs, CTENEHb JIUCCOLUAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIHMTENIb, BOCCTAHOBUTEIb, TEIUIOBOH d(deKT
XUMHYECKON peaKIiu, CKOPOCTh XMMUYCCKONW PEaKIIMU, XUMHUIECKOE PaBHOBECHUC;
TEOPUH W 3aKOHBI (TEOPHUS DJICKTPOJUTHUYCCKON IMCCOIMAINU, TEPUOTHICCKHMA
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHHUS U
MpEeBpaIeHUs] SHEPTUU TPH XUMHUUYECKUX PEAKIMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKHMA S3BIK
XUMHH, MUPOBO33PEHUYCCKHE 3HAHMUSI, JICKAIIUE B OCHOBE IOHUMAHUS TPUIMHHOCTH
U CUCTEMHOCTH XUMHUYCECKUX SBJICHUN; COBPEMEHHBIC MPEACTABICHHS O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJIPHOM W HaJIMOJEKYJISIPHOM YPOBHSIX;
MPEACTAaBICHUS O MEXaHM3MaX XHMHYECKHUX PEaKIUi, TESPMOJMHAMHUYECKUX H
KMHETHYSCKUX 3aKOHOMEPHOCTSIX HMX IPOTEKAaHHMS, O XMMHUYECKOM DPaBHOBECHH,
pacTBopax M JUCHEPCHBIX cUCTeMaxX; (haKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BCIIECTB B OBITY M TPAKTHUYECKOW JCATEIBHOCTH YEIIOBEKa, OOIIMX HayYHBIX
MIPUHIIAIIAX XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh, YMEHHUM: BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U WX MPEeBpaIlCHUM;



C()OPMUPOBAHHOCTb YMEHHS MCIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
cocTtaBieHuss GOpMyNl BEIIECTB W  ypaBHEHUH  XHUMHUYECKHUX  PEAKIIHH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX, BHJI XUMUYECKON CBS3M (KOBAJIECHTHAs,
WOHHAs, METaJUIMYecKas, BOAOPOJHAs), TUI KPUCTAUIMYECKON  pemETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBONCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUMNA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 0OPAa30BaHMsI KOBAJIGHTHOM CBS3H;

c(OpMHUPOBAHHOCTh YMEHUH: KIacCU(PUIIMPOBATh: HEOPraHUUECKHUE BELIECTBA
10 UX COCTaBYy, XMMHUYECKHE PEAKIMH 10 Pa3INYHbIM IpU3HAKAM (YUCILY U COCTaBy
pearupyomux BeUIecTB, TEIIOBOMY 3((EKTy peakuuu, U3MEHEHHUIO CTeleHen
OKHUCJIEHHSI 3JEMEHTOB, OOpPaTUMOCTH, YYacTHIO Karajau3zaropa U Jpyrue);
CaMOCTOATENIbHO BBIOMpPATh OCHOBAHHUS M KPUTEpUU JUIsl  KJIacCU(UKALIU
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUM;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKoHa /[,
N. MenneneeBa u 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, 00bSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaATh JIJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKUX DJJEMEHTOB II€PBOIO—YETBEPTOIO NEPHOMIOB
ITepuoanueckou cucremsl [I.11. MenaeneeBa, uCnoyib3ysi MOHATUS
«IHEPreTUYCCKHE YPOBHM», «IHEPTETHUYECKUE IMOIYyPOBHM», «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHUYECKUX 3JEMEHTOB M MX
coequHeHuM 1o rnepuogam u rpymmam  Ilepumommueckon cucremsr . N.
MeneneeBa, BaAJICHTHBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHYECKHME  CBOMCTBA  BEIIECTB  Pa3JIMYHBIX  KJACCOB,  MOATBEPXKAATh
CYILIECTBOBAHME TEHETHYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMHU C
ITIOMOILIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
ATUX pEeaKIUi; peakiuii MOHHOTrO OOMEHa IMyTEM COCTaBJIEHUS MX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  yPAaBHEHMM;  peakuuyd  TUOPOJIM33a;  PEaKLHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA M aTFOMHHUS ),



cOPMHPOBAHHOCTh YMEHHUSA OOBSACHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUUYECKUX PEAKIUUA € Y4ETOM HX SHEPreTUUYECKUX XAPAKTEPUCTUK, XapaKTEP
M3MEHEHUSI CKOPOCTM XHMMHUYECKOW pEaKIUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTOpoB, a TAaK)Ke XapaKTep CMEMICHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIUSTHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);
cOPMHPOBAHHOCTh, YMEHHUSI XapaKTepU30BaThb XHWMHUUYECKHE pPEaKIUH,
JeXaluye B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHHS] CEPHOW KHUCIIOTHI, aMMHUAKa,
oOmue HaydHbIE TPHUHIMIB XUMHUYECKHX TIPOU3BOJICTB; IEJIECO0OPa3HOCTh
MPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLIEHHUS PUCK-TI0Nb3A;
c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHUM O METOoJax HayYHOTO
MO3HAHUA SIBJICHUN TPHUPOABI — HAONIOJCHHE, HW3MEpPEHHUE, MOJIeTUPOBAaHHUE,
HKCHEPUMEHT (PEajbHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAILHOM HCCJIEA0BAaHUU BEIIECTB
U sl OOBSCHEHUST XUMUYECKUX SIBJICHUM, HUMEIONIUX MECTO B MPUPOJE,
MPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;
c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB MJIA
0o0Jiee 0CO3HAHHOTO MOHUMAaHUS MaTEPUAIBLHOTO €IMHCTBA MUPA;
c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOAUTH pACUETHl: C HCIOJIb30BAaHUEM
MOHATUM «MaccoBasi J0JIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPALUS»;
Macchl BEIIeCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOTO d(dekTa
peaKkIuy; 3HAUYC€HHsS BOJIOPOJHOTO IMOKa3aTelsisi PacTBOPOB KHUCIOT U IIEJIOYeH ¢
M3BECTHOW CTEIMEHBIO JUCCOIMALIUM; MacChl (00bEMa, KOJIMUYECTBA BEIIECTBA)
IPOJYKTa PEAKIUU, €CIU OJIHO U3 HMCXOAHBIX BEIIECTB JaHO B BHJE pacTBOpa C
OTIpeIeIEHHOM MacCOBOM JIOJIEM pacTBOPEHHOIO BEIISCTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMeECH ); IO BBIX0/1a IPOYKTa PeaKIi; 00BEMHBIX OTHOIIICHUH ra30B;
c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIFHO TIJIAHUPOBATH U TIPOBOIUTH
XUMUYECKUNA  DKCIEPUMEHT  (NIPOBEACHHE  peakuuMid  HMOHHOTO  OOMeEHa,
MOATBEPAKACHUE KAUECTBEHHOTO COCTaBa HEOPTraHUUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHIWKATOPOB, H3YyUYCHUE BIUSHUSA
pa3IMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOW  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3adad 1o TemaM «Metamie»y u  «Hemeramisy) ¢
coOJr0/IeHreM TpaBuil 0€30MacHOro 0OpalleHusl ¢ BEIECTBAMU U JaOOPaTOPHBIM
obopynoBanueM, GopMyIUPOBATH IIEJIb UCCIICIOBAHUS, TIPE/ICTABIISATH B Pa3IMUYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBAaTH H  OICHHWBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOIATh MPaBUIa MOJIb30BAHUSI XUMUUYECKOM
mocyIoM u jJabopaTopHBIM 000pYyIOBaHWEM, OOpaIleHUs C BEIICCTBAMU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH I1€JIECOO00Pa3HOTO TOBEJACHUS B OBITY W TPYAOBOU
JIESITEILHOCTH B IIEJISIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOMN
Cpeabl W JIOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTUS, OCO3HABATh OMNACHOCTh
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMas cMmbIci moka3zarens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIICCTBIATh I1I€JICHAMPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIINU B pa3IUYHBIX UCTOUHHUKAX (HAy4YHasi U y4eOHO-Hay4dHas
JuTepaTypa, cpeacTBa MaccoBor nHpopmanuu, UHTEpHET U Apyrue), KPpUTHIECKH
aHAJM3UPOBATh XUMUYECKYIO HH(OpPMAIIHIO, TIepepadbaThiBaTh €€ U UCTIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1a4ei.
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MHPOBO33PEHUS U
o01u1ei KyabTypsbl
YeJI0BeKa, a TAKKe
9KOJIOTUIECKU
000CHOBaHHOTO
OTHOIICHUS K
CBOEMY 3JI0POBBIO
Y IPUPOJHOMN

cpene
Hroro mo pazneny 10
Pa3nen 2. YrieBogopoabl
[Ipenenbuble Bu6morexa LIOK - BIAAETH -YCTHBIH OIIpOC;
YII€BOIOPOABI — CHCTEMOM 3HaHUIl 0 | -pelieHne y4eOHbIX
2.1 8 https://m.eds00.1u/7 | ynoroo6pasuu
aJIKaHbl, £413038 p Y MIPAKTUKO-
HUKJIOATKAHbI - YTICBOAOPONOB, HX | opyeHTHPOBaHHBIX
HOMEHKJIaType U
3azad.
HenpenenHsie bu6mmoteka [IOK M30MCpHH, O -
JIEBOJIOPObI: MPOCTPAHCTBEHHOM
2.2 i AOROA 17 https://m.edsoo.ru/7 Cf;gegmc CHHO
KEHBI, AJIKAIUCHBI,
8 413038 o
ATKHHEL praHu4eCKUX
COEJMHEHUH, UX
ApoMaTHUeCKue bubaroreka ITOK A ’
XUMHUYECKOM
2.3 yTJI€BOAOPOABI 8 https://m.edsoo.ru/7 B3aMMOICHCTRHHL,
(apeHsr) f413b38 croco6ax
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[Ipupoansie

bu6nuoreka [IOK
2.4 HECTORHAKH https://m.edsoo.ru/7
YIIIEBOIOPOAOB U HX £413b38
nepepaboTka
l"anorennpon3BoaHbI bubmmorexa LIOK
2.5 https://m.edsoo.ru/7

€ yrjiieBoaopoaoB

f413b38

MOJIY4CHUS U
MIPUMEHEHUST; -
BBIJICTISITh
CYILIECTBEHHbIE
MIPU3HAKH
CTPOCHHUS U
CBOICTB
yII€BOIOPOIOB, -
yCTaHABIIUBATh
MIPUYKUHHO-
CJICJICTBECHHBIC
3aBUCHMOCTH
CBOICTB BEIIECTB
OT CTPOCHUS
XUMHYECKOH CBSI3H,
--00BSICHATD
B3aMMOCBS3b
MEXTy KIaccaMu
yTIEBOIOPO/IOB; -
COCTaBJISITh
CTPYKTypHBIE
dhopmyn n3omMepoB
Y TOMOJIOTOB
YTJIEBOAOPOIOB;

- 3aMKCHIBATh
ypaBHEHUS
XUMHYECKHUX
peakuuii;

- OCYIIECTBIIATh
CaMOCTOATEIIbHBIN
MOMCK XUMHYECKOH
nHpopmanuu,
chopMupoBaTh
YMCHUSI:
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yCTaHaBJIUBATh
MIPUHAJJIE)KHOCTh
W3yYEHHBIX
OpraHUYECKUX
BEILIECTB 10 UX
COCTaBy U
CTPOEHHUIO K
OIPEIETIEHHOMY
KJIacCy/Tpyrme
COEIUHEHHH,
JaBaTh UM
Ha3BaHUSA 10
CUCTEMaTUYECKOM
HOMEHKJIAaType
(IUPAC) u
MIPUBOJUTH
TPUBUAJIbHBIE
Ha3BaHUSA IS
OTJIETIbHBIX
MIpEACTABUTENIECH
OpraHUYECKUX
BEIIIECTB

Hroro no pazneny

49

Pa3nen 3. Kuciopoacoaepax

alme opr

AHUYECCKUEC COCANHCHUSA

3.1 Cnuptsl. Oenon

15

bu6mmoreka [IOK
https://m.edso0.ru
[7f413b38

3.2

KETOHBI.

KapOonunsHbie
COEINHEHUS:
QITBJICTUBI 1

25

bu6mmorekxa [IOK
https://m.edso0.ru
[7f413b38

- 3HaTh
COEIMHEHUS
cozepIKalue
(yHKIIMOHATIBHBIE
IpyMIIbI AaTOMOB;

- ONIPENENATh UX
BIIMSIHUU UX Ha

- YCTHBIH OIIpOC;
-peleHue yueOHbIX
U IIPaKTUKO-
OPUECHTHUPOBAHHBIX
3ajay,
-IIpaKTHYecKast
pabota
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KapGonoBsie
KHUCIIOTHL. CIIOKHBIE
a¢upsl. XKupbl

3.3

Yriesoanl

11

bubmuoreka [JOK
https://m.edso0.ru
[7f413b38

CBOICTBa
BEIIICCTB,
CYIIHOCTH U
3HAYCHUU
BOJIOPOJIHOM
CBSI3H;

- IPUMEHSITh
3HAHUS JJIS
00BSICHEHHS
XHUMUYECKHUX
CBOICTB BEIIICCTB
Ha OCHOBE
SKCIIEPUMEHTA; -
OTIPENIETISATh
B3aMIMHOC
BIIUSIHUE B
aToMax CIHUPTOB
1 (hEHOJIOB,
aJIbJICTUIOB,
KapOOHOBBIX
KHUCJIOT;

— JlocTrxxeHue
pe3yabTaTOB
paznena
BBIITYCKHUK
Hay4HUTCS;

— ONIEPUPOBATH
Ha3BaHUSIMH
KHCJIOPOJICOACPK
alux
OpTraHUYECKUX
COCIUHECHMI;

— MOHUMAaTh
MIPUYUHBI
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MHOT000pa3ust
KHCIIOPOJICOACPIK
anmx
OpPraHHYECKUX
COCIUHCHMHI,

— BIAJETH
MeXaHu3MaMu
XUMHYECKUX
peakuuii
KHCIIOPOJICOACPIK
anmx
OpPraHHYECKUX
COCIUHCHHIA,

- BJIAJETh
criocobamu
IIPOMBIIIIJICHHOTO
CHUHTE3a
METaHOJIA;

- BIAJETh
MPAKTUYECKUMHU
HaBBIKAMU B
TUTAHUPOBAHHUH U
MPOBEICHUHU
IKCIEPUMEHTOB,
OIMCAHUHU 1
00001IeHII
pe3yJIbTaTOB
HaOJIIOICHUM,

- IPEIICTABIISATh
pe3yJIbTaTOB
HaOJIIOACHUH.

Hroro no paszneny 51

Pa3znen 4. A3oTcoep:kanue OpraHnyecKne coeTHHeHNnsI




4.1

AMUHEL
AMUHOKHCIIOTEL.
benxu

18

bubnuoreka [JOK
https://m.edso0.ru
[7f413b38

- pa3nuuath
BOKHEHIINE
a30TCco/IepKaIIne
OpraHHYecKue
COC/IMHECHUS, Ha
OCHOBE CTPOEHUH
Y XUMHYECKUX
CBOMCTB aMHMHOB,
AMUHOKHCIIOT U
0€JIKOB, HX
MOJTYYEHUHU U
MIPUMEHEHUH,
HApOAHOXO3SIICTB
€HHOM 3HaYeHUU
BOKHEUIIINX
MpEJICTABUTEIIEH;
- IPUMEHSTh
3HAHUS [IPH
0000111eHUY U
pacimpeHnu
MPEICTABICHUN
00 opraHMYecKux
OCHOBAHUSIX,
0COOEHHOCTSIX
amM(poTepHOCTH
OpPTraHUYECKUX
BEIECTB,
TeTEPOIUKINIECK
UX COEJIMHEHUSIX,
00 AJIEKTPOHHBIX
CMEIIEHUSX TPU
B3aUMHOM
BIIUSIHUU aTOMOB;
- pa3BUBATH

-YCTHBIH OIIpOC;
-pereHne y4eOHbIX
U NIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3ajad,
-[IpaKTUYecKas
paborta
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MO3HAaBaTEIbLHBIN
HHTEpeEC,
WHTEJUICKTYyalIbH
bI€ ¥ TBOPYECKHUE
CIIOCOOHOCTH B
rporiecce
pelieHus
XAMUYECKHUX
3a/a4, mpu
OCYILIECTBIICHUH
ITOMCKA
XHUMHYCSCKOHN
nHpOpMAaILINHU U ee
MIPE3CHTAIINH B
BHJIC TIPOCKTA; -
npuodperaTh
MPaKTHYECKUE
HaBBIKH B
IJTAHUPOBAHUU U
MIPOBEICHUH
JKCIIEPUMEHTOB,
OIUCAHUH U
00001IeHII
pe3yJIbTaTOB
HaOIIOICHUI,
MIPEICTaBICHUH
pE3yIbTaToOB
HaOIIOIeHUH

Hroro no paszneny 18

Pa3nes 5. BoicokomosiekyJisipHble coeIHHeHUs




5.1

BricokoMoueKysipH
bl€ COCIUHEHUS

bubmuoreka [JOK
https://m.edso0.ru
[7f413b38

CucreMaTu3upoB
aTh 3HAHUS O
BBICOKOMOJICKYJIS
PHBIX
COEIMHEHUAX -
pa3BUBaTh
HWHTEpeC K XUMHUHU
KakK BO3MOXKHOM
obractu Oyayieit
MPAaKTUYECKOMN
EeITEIbHOCTH,
JKOJIOTHYECKOI0
MBIIIJICHHUS,
yOeXAeHHOCTH B
HEOOXOAUMOCTHU
OXpaHbI
OKpYy>Karoleu
cpensl; -
OCYIIECTBIISTh
ITOKCKa
XUMHUECKOU
nH(popmMaluy u ee
MPE3CHTAINH B
BUJIE MPOCKTA; -
npuodperarhb
MIPaKTUYECKHE
HaBBIKH B
IJTAHUPOBAHUU U
MPOBEJCHUH
JKCIEPUMEHTOB,
ONMCAaHUH U
00001IeHII
pe3yabTaToOB

- YCTHBIM OIIpOC;
-peleHune yaeOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3azad,
-IpaKTH4ecKas
paborta
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HaOJIIOIEHUH,

MPECTaBICHUN
pE3yJIbTaTOB
HaOJIFO JEeHUIA.

Hroro no pazneny 8

OBIIEE KOJIMYECTBO

YACOBIIO 136

I[TPOT'PAMME




11 KITACC

KoanuecTBo 4acoB

CITMCOK UTOI'OBBIX

coco0 OLIEHKH

Kon | IIpakr IUTAHUPYEMBbIX UTOTOBBIX
JIeKTPOHHbIE
HaumenoBanue TPOJI | MYecKH PE3yNIbTATOB C TJIAHUPYEMBIX
Ne (uudposbie)
pa3aesioB U TeM bHBI | € YKa3aHUEM 3TaIloB UX pe3yIbTaTOB
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMmbl e paGot (dbopMUpOBaHUS
pecypcsl
pado | bl
ThI
Pa3nen 1. Teopernueckue OCHOBbI XMMU
BIIAJICHUE - YCTHBIH 0MpOC;
CUCTEMOH -penieHne y4eOHbIX
XMMHWYECKUX 3HAHUM, ¥ IPaKTHKO-
KOTOpasi BKIIFOYAET: OpHEHTHPOBAHHBIX
OCHOBOTIOJIATAIOIITNE
3a1a4y
TIOHSITUS —
Crpoenme aToma. XUMUYECKHUH 2JIEMEHT,
. aToM, SJIpO aToMa,
Ilepuonnueckuii
W30TOIBI,
3aKOH U
n bubnuotexa [JOK 3JéeKTp0HHa’I
epuonecKad 000JI04YKa aToma, S-
11 9 https://m.edsoo.ru/7f o- d o
cucreMa -, d-aToMHBIE
413b38 ’
XUMUYECKHX opOuTaNu, OCHOBHOE
snementoB /1. U. ¥ BO30YXKIEHHOE
COCTOSIHUS aTOMa,
Menpeneena

rUOpUAU3aIHS
aTOMHBIX OpOUTanei,
WOH, MOJIEKYIIa,
BAJIEHTHOCTD,
AIIEKTPOOTPHUIIATETHHO
CTb, CTETEHD
OKHCIICHUS,
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XUMUYECKas CBS3b
(KoBasIcHTHaA,
HMOHHAs,
MeTajuInuecKas,
BOJIOPO/IHAS),
KpUCTaJUIM4eCcKas
peleéTka, XuMuyecKas
peakuus, pacTBop,
AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
AIEKTPOJINTUYECKAS
Jucconuanus,
CTEIEHb
JICCOLIMAIUH,
BOJIOPO/IHBIN
[10Ka3aTeb,
OKUCITUTEND,
BOCCTaHOBUTEb,
TEIUIOBOU AP PeKT
XAMHYECKON PEaKIuu,
CKOpPOCTbh XUMHUYECKOU
peaKIf, XUMUIECKOe
paBHOBECHE; TEOPUU U
3aKOHBI (Teopus
ANEKTPOJIUTUYECKON
JICCOLIMAINH,
MEePUOIUYECKHI 3aKOH
JI.1. Menneneena,
3aKOH COXpaHEeHUs
Macchl BEIIECTB,
3aKOH COXPaHEHUS U
MIpEBpaIICHUS
SHEPTUH MpHU
XUMHUYECKHUX




PEaKIusX, 3aKOH
ITOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH
JIEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK
XUMHH,
MHPOBO33PEHYCCKUE
3HAHUS, JIC)KAIIKE B
OCHOBE ITOHMMAaHHUS
MPUYUHHOCTH U
CHCTEMHOCTH
XUMHYECKHX SIBJICHUI;
COBPEMEHHBIC
MIPEJICTABICHHS O
CTPOCHUU BEIIECTBA
Ha aTOMHOM, HOHHO-
MOJICKYJISIPHOM H
HAJMOJIEKYISIPHOM
YPOBHSX;
MIPEJICTaBICHHUS O
MeXaHH3Max
XUMHUYECKUX PeaKIInid,
TEPMOIUHAMHYCCKHX
1 KHHETHYECKUX
3aKOHOMEPHOCTSIX UX
MIPOTEKaHUs, O
XUMHYECKOM
paBHOBECHH,
pacTBopax u
JUCTIEPCHBIX
CHCTEMAX;
(bakTonoruuecKue
CBEJIEHUS O




CBOICTBaX, COCTaBe,
MOJIyYCHUU U
6e30macHOM
UCIOJIb30BAHUU
BOKHENIINX
HEOPraHUYECKUX
BEIIECTB B OBITY U
MPaKTUYECKOU
JIESITEIIbHOCTH
yeJI0oBeKa, OOIIMX
HAyYHBIX PUHITAIIAX
XUMHUYECKOTO
MIPOU3BO/ICTBA;
c(hOpMHUPOBaHH
OCTb YMEHHUS
HCIIOJIb30BATh
XUMHUYECKYIO
CUMBOJIAKY JIJISI
cocTaByieHUs] popMyIT
BEILIECTB U YPABHEHUN
XUMHUYECKUX PeaKIInid,
CUCTEMATHUYECKYIO
HOMEHKJIATypy
(IUPAC) u
TPUBUAIBHBIE
HA3BaHMSI OTICITHHBIX
BEIIIECTB;
chopMHUPOBaHH
OCTb YMEHHS
OTIpeNeNATh
BaJICHTHOCTbH U
CTCTICHb OKHCIICHUS
XUMHYECKHUX
9JICMEHTOB B




COCIMHEHUSIX, BU]I
XUMHUYECKOH CBSI3U
(koBaJIeHTHAsI,
MOHHas,
MeTajuIMdecKas,
BOJIOPOJIHAS ), TUIT
KPUCTAJUIMYECKOU
pemETKN
KOHKPETHOT'O
BEILECTBA

1.2

CrtpoeHue BelecTna.
MHoroob6pasue
BEIIECTB

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413b38

CdopmupoBath
COBpPEMEHHEBIC
NPECTaBICHUS O
CTPOCHHUH BEILIECTBA
Ha aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U
Ha/IMOJICKYJISIPHOM
YPOBHSIX;
NPEICTaBICHUS O
MeXaHU3Max
XUMUYECKUX peaKIHid,
TEPMOJINHAMHYECKUX
Y KHHETUYECKHUX
3aKOHOMEPHOCTAX UX
POTEKaHHUs, O
XUMHYECKOM
PaBHOBECHH,
pacTBopax u
JIMCTIEPCHBIX
cUcTeMax;
(bakTonoruuecKue
CBEJICHUS O

- YCTHBIN OIIPOC;
-peleHe yueOHbIX
Y TIPAKTHUKO-
OPUEHTUPOBAHHBIX
3aj1ad4,

- KOHTPOJIbHAasA
paborta
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CBOICTBaX, COCTaBe,
MOJIyYEHUU U
0e301macHOM
HCIIOJIb30BaHUH
BaKHEHIIINX
HEOPTraHUYECKHUX
BEIIECTB B OBITY U
MPaKTUYECKOU
JIeITCIIbHOCTH
yeJIOBEKa, O0IIHX
HAYYHBIX IPUHIUIIAX

1.3

XUMHYECKUE
peakuuu

19

bu6mmoreka [JOK
https://m.edsoo.ru/7f
413b38

XMMHYECKOTO
IIPOU3BOJICTBA,
C(OPMUPOBAHHOCTD | - YCTHBIHN OIPOC;
YMEHHUS -pelnieHne y4eOHbIX
XapakTepu3oBaTh ¥ IIPaKTHKO-
XUMIHCCKIE OPMEHTHPOBAHHBIX
€aKI1H, JIeXkKallUe B
peaKili, & 3a1ad,
OCHOBE
MIPOMBIIIIEHHOTO “HpaKTiHeckas
MIOJIy4EHUs CEPHOI pabora, -

KHCIIOTHI, aMMHaKa,
oO11re Hay4YHbIe
TIPHUHITATIBI
XUMHUYCCKUX
MIPOU3BOJICTB;
11e7ecoo0pa3HoOCTh
MIPUMEHECHHUSI
HCOPraHNYCCKUX
BEIIIECTB B
MIPOMBIIITIEHHOCTH U

KOHTpOJIbHAs paboTa
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B OBITY C TOUKH
3peHus
COOTHOIIICHUS PUCK-
M0JIB3a;

Wroro no pazneny 39
Pa3nen 2. Heopranuyeckasi XumMust
OOBSCHATH - YCTHBIH 01poc;
3aBHCUMOCTH CBOWCTB -penieHne y4eOHbIX
BEIIECTB OT BUIA ¥ [IPaKTHKO-
XUMHYECKOH CBSI3U U OPHEHTHPOBAHHBIX
THIIA
bubmoreka [IOK KPUCTAJTINYECKOU aat,
2.1 Hemerambt 31 https://m.edsoo.ru/7f | pemérku, oGMeHHBIH ~TIpaKTHaCCKas
413b38 U JIOHOPHO- pabora,
aKIENTOPHBIH - KOHTPOJIbHAs
MEXaHHU3MBI paGoTa
00pazoBaHUs
KOBAJIEHTHOM CBSI3H;
OOBSCHATH - YCTHBIH OTPOC;
3aBHCHUMOCTh -perieHne y4eOHbIX
CBOMCTB BEIIIECTB OT U TIPAKTUKO-
BHJIa XUMHUYECKON OpPMEHTHPOBAHHBIX
Bubnoreka [IOK CRASHHTHIA . S,
2.2 Mertaibt 23 https://m.edsoo.ru/7f KpH(iTaHHquCKOH . HpartiHecka
peméTkn, oOMeHHBI | PpadoTa,
413b38
- U JOHOPHO- - KOHTPOJIbHAS
aKIENTOPHBIH pabota
MEXaHHU3MBI
oOpa3oBaHus

KOBaJICHTHOM CBSI3U,
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Uroro no pazaeny

54

Pa3zgen 3. XumMus ¥ :KU3Hb

3.1

Metoap! mo3Hauus B
XUMUH. XUMHUSA 1
JKU3Hb

bubmuoreka [JOK
https://m.edsoo.ru/7f
413b38

copMHUpOBaHH
OCTb IPEICTABJICHUN:
0 MaTepruaibHOM
€IIMHCTBE MUDA,
3aKOHOMEPHOCTSIX U
II03HABAEMOCTHU
SBJICHUM NIPUPOJBL, O
MECTe€ W 3HA4YCHUU
XUMHUM B  CUCTEME
€CTECTBEHHBIX HAayK U

eé ponu B
oOecrieueHUN
YCTOMYUBOTO
pa3BUTHS, B PEIICHUU
npoOiem
3KOJIOTUYECKOM,
SHEPreTUYECKON 51
MMUIIEBOM
0€30ITacHOCTH, B
Pa3BUTUU MEIUIMHBI,
CO3JIaHUU HOBBIX

MaTepuasoB, HOBBIX
HMCTOYHHKOB SHEPIHH,
B o0ecrieueHun
palMOHAIBHOTO

MPUPOIOTOIB30BAHUS
, B (opmMupoBaHUHU
MHUPOBO33pEHUS u
oOmieit KYJIbTYpPbI
YeloBeKa, a TaKke
HKOJIOTMYECKU

- YCTHBIN OIpOC;
-perieHue y4eOHbIX
U TIPAKTHUKO-
OpPUEHTUPOBAHHBIX
3azad,
-IIPaKTHIECKast
pabora,

- KOHTPOJIbHAs
pabora
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000CHOBAaHHOT'O

OTHOILICHUA K CBOCMY

3I0POBBIO u
MPUPOAHON cpeae

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOB IIO 102

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. I'abpuensn O.C. Xumus. 10 kmacc. YriuyoOnennsii ypoBenb. M.: [Ipoda,
2019.

2. 'abpuensa O.C., OctpoymoB WU.T'., [Tonomapes C.FO. Xumus, 11xkmnacc.
VYriy6nennslt ypoBenb. M.: Ipoda, 2019.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA

Meroanueckoe nocodue kK yueonuky B. B. Epemuna, H. E. Ky3pmenxko, B. 1.
Tepennna, A. A. Jlpo3znosa, B. B. Jlynuna «Xumusi. YriryOJIeHHbIH YPOBEHb.
10 kmace» (aBropsl B. B. Epemun, B. 1. Maxonuna, O. FO. Cumonoga, . B.
Epemuna, A. A. [Ipo3nos, 3. FO. Kepumos).

Xumust: 10-11 knacc. [lnanupyemsbie pesynstaThl. Cuctema 3ananuit. @I'OC/
Kasepuna A.A., IBanosa P.I'., Jlo6potun J1.}O. — M.: [Ipocsemenue, 2013 —
128 c.

Cutyanuonssie 3ananus mo xuMun: 8-11 kmaccel. ®I'OC / [Tuayruna I'.B. —
M.: Bako, 2014 — 144 c. 5. PageukuiitA.M./luakTnueckuii Matepuan mno
xumuu 17151 10-11kmaccoB / A.M. Pagenkmii-M.: IIpocsemienue, 2019.- 144 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. MynbTUMeIUAHbBIE TIPE3EHTAIIUHU TI0 BCEM TeMaM MPOrpaMMBbl JIs
COTIPOBOXKJICHUSI YPOKOB.

2. Monynu 35IeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB « XUMUSD)
(http://fcior.edu.ru)

3. Marepuanibl equHON KOJJIEKIIUU U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccuiickas anekTponHas mkosa (https://resh.edu.ru/)
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