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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B oOpa3zoBarelbHbIX opraHu3zaumsx Poccuiickoit ~ ®denepanum,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBLHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3Hay€HUE MpeaMeTa «XHUMHS» [OIydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUsI, BOCITUTAHUS U PA3BUTHS 00YUaAIOIINXCSI CPEACTBAMM TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBApPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIipeiesieHne y4eOHOro BpeMEHHU, PEKOMEHIY €MOT0 JIJIst
W3YYCHUS OTICITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM YpPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a mpeesiaMy yCTaHOBJICHHOW MPOrpaMMOii 110 XUMUHM 00sI13aTeNIbHON
(MHBapHaHTHOW) COCTaBISIONIEH coaepKaHUsl Y4YEeOHOro mnpeamera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TANIOM TOJIYYSHHS XUMUYECKOTO 00pa30oBaHuUs
B paMKax W3yYCHUS CIEIMUATbHBIX ECTCCTBEHHO-HAYYHBIX W XHWMHYECKHX
JYCLIUIUIMH B By3aX ¥ OpraHU3allusX CpeHEer0 MpodecCroHaIbHOT0 00pa3oBaHusl.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuonanpbHoro ooOpaszoBaHus. Hapsigy ¢ sTuMm, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLMATBHOTO
pa3BuTHs OOydarIMxcsa, Ha (QOPMUPOBAHME Y HUX OOILEUHTEIUIEKTYaIbHbBIX
YMEHHUM, YMEHHUHN paloHaIu3alMi y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypcbhl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHW3allid COJACPKAHUS STUX KYypCOB B TPOrpaMMe MO XHUMHHU 332 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIpeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HaHUU TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE [OTOJTHEHHE, MO3BOJISIIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuara.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYMTEIHLHOTO YBEIMYCHHS 00BEMA 3HAHUH 0 XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUN Ha OCHOBE PACIIMPEHUsS U YIIyOJIeHHs MPEACTaBICHUI O CTPOCHUN
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTcsi HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHHUIX
O CTpOCHMH aToma. XHWMHYECKas CBSI3b OOBACHACTCSA C TOYKH 3PCHHUS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHuU3MOB €€ oOpa3oBanus. M3ydeHue TUTIOB peakIuil JOMOIHIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COENWHEHUN YIenseTrcs ocodoe
BHHUMaHHE BOIIPocaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUYCHHUS JJII KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep IOMOJTHEHHH K O0OImeld cucTeMe MPEAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaUueHue OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuasa 1o oomnieit xumuu. [Ipu n3ydeHuu npeamera
B JIaHHOM CJIy4ae akKIEeHT OyJIeT cJenaH Ha OOIIHOCTh METOAOB TIO3HAHWSA,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, IJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa IS KIACCOB XUMHKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEILHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K NIPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, Kak
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM I M3YYEHHS CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOT'O M CpPeHEro o01iero oopazoBanus (Ha 6a30BOM ypOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JAEITETbHOCTH
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue 310l 3agaun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
Lese, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecrieueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUs U OOILIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TE€OPUM XHMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTeMax, 00 00Iux
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU UIsi OOBSACHEHUS
KIIIOYEBBIX HJEH U MpOOJEeM COBPEMEHHOM XHWMHUH, IJIsl OOBSICHEHUS W



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIb30BAHUEM U ITEPEPA0OTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCETHEBHOM KU3HMU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEKAEHHOCTH B TI03HABAEMOCTH SIBJICHUUA TMPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOPUAN3ALMHA ATOMHBIX OpOUTANIEN yriaepoa.
MexanuzMbl  00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
akuenTopHblid). Tumbl nepekppiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opranndeckux coeauHenud A.M. Dbyrtnepoa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buubl u3omepuu: CTPyKTypHas, HpPOCTPAHCTBEHHAS.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHbBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M WX IMpeBpalleHUil:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOMCTBA QJKAaHOB: pPEAKUUM 3aMELICHUs, W30MEPU3AlUH,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS U XUMHUUYECKUX CBOMCTB MAJIBIX (IIMKIJIOMPONAH, IUKIO0YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIIATYypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTanel yriaepoaa, o- U m-cBA3U. CTpPyKTypHas U reomMeTpudeckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaklMu MPUCOECIUHEHHMS, 3aMEIICHUs] B O-TO0JOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunsel. 'oMonorudeckuii psii ankuHOB, ooOas Gpopmysa, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA aJIKNHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJieKyIbl Oen3ona. dusmyeckne CBOWCTBA apeHOB. XHUMHYECCKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpomykThl nepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBue Ha TrajlOTeHIPOU3BOJHBIE BOJHOTO W CIHUPTOBOIO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HMX NPEBpALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
raJIOTEHIPOU3BOIHBIX YTIEBOOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OAgHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Duznueckue CBONUCTBA  MpeeIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIA U METAaHOJA
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEIIICHUS, B3aUMOICCTBUE C OPTaHUUECKUMHU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opranu3m uenoBeka. CriocoObl MOy4eHUs! U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenzonbHOTO siapa. Puszndeckue cpBoiicTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenus v npuMenenue penona. GenondopmanbaeruaHas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOVMCTBA aIbJAECTUIOB U KETOHOB: PEAKIIUU IPUCOECTUHEHUS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJy4YEHUS U TPUMEHEHHE aJIbJAETUI0B U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkarypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJIbMUTHHOBAS, OJICMHOBAas, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTtypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THUIAPOJHU3 B KHUCIOW H
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOFOIIIES JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIBACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npumenenue. [lonucaxapuasl: kpaxmain,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBAa Kpaxmaja: TMApPOJU3, KAaYEeCTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nrammuHcepeopa(l) u ruapoxcugom meau(ll)), peakius riauieprHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu alKJIaMMOHHS.

AHWIIMH — IPEACTaBUTEb aMUHOB apoMaTHiecKoro psiaa. CTpoeHHE aHWIINHA.
B3auMHoe BIMgHHME Tpynn aTroMOB B MoJeKkyne aHuwiuHa. (OcoOeHHoCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mnpupoaHbie TonuMephl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpPHU HArpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A30TCcoaepKalle OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCITUHEHUI.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIM MCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTaHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3WYECKUE BEJIUYUHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKux 3JIeMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U [lepronUecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOINUECKOTO
3akoHa J[.1. MeHnaeneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHbeie cBaA3u. Bonxopoanas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMHUUEeCKUX peakiui B HEOPraHMYECKOW U OpraHu4eCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W MpEeBpalCHUs
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulibHbIE U cla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pa3lioKEHHUE TEPOKCHUJAa BOJIOPOJa B MPUCYTCTBUM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢guznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUIBI U NEPOKCUBI.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMydYeHHUs, (QU3UUecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenme B mpupome, CHocOOBI MONMydeHUs, (U3HUCCKUE H
xumuueckue cBoiictBa. @ochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BElIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandecKol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAILUTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKAE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB W HX COCIWHCHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMHHMI: TToTy4YeHue, Gu3nyeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUSL.



OO6miass  xapakTepucTHKa MeTa/uioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugapokcunl u conu xxene3a(ll) u xenesza(lll). Ilonmydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOpPOJIE, M3y4YEeHHE KOJUIeKIMH «MeTamibl W CIUIaBbl», B3aUMOJEHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJVIOB, B3aUMOJECHCTBUE THIPOKCHUIOB ATIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHUAKa, CEPHOM
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMHsi H 340pOBbE UesnoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.

XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHnH ITUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BAHUS MPENnapaToB OBITOBOI XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CJIM OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, J0JIM BBIXOJA IPOIYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwwed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUMI, MPUHATHIX B OTACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMUP, MAaKpOMHUP, aTOM, 3IEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusM, 3Kocucrema, ouocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPBI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOIUIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
MpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAA
MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIHUXCA PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
chOpPMHPOBAHHOCTh OIbBITA MO3HABATENLHON U TMPAKTUYECKON N1eITENbHOCTU
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX W TO3HABATEIIbHBIX 33/1a4, BHIMOTHECHIUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEeIbHBIX MOTUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOnto/ieHUs1 TpaBui O€30MacHOro OOpalieHusi C BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3ajaay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHAUBUIYATbHON TpPaeKTOPUHU
oOpazoBanus, Oyaymieli mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelieHus: BOMpOCOB PALIMOHATILHOTO TPUPOONOIb30BAHMUS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPY/Ja U SKOJOTMYECKH KOM(POPTHOM KU3HU KaXKI0TO WjieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIO0JIb30BATh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTU C OCTABJICHHBIMU LICJISIMH;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4eckast popmyia, ypaBHEHIUE XUMUYECKON PEaKIInn
— TIpU pPEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yIbTaTOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METO/I0B PELICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

MCTIOJIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEACTBA MTPH PabOTE C XUMUIECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
10 pe3yjibTaTaM NPOBEAEHHBIX HMCCIECIOBAHUNA MYTEM COIJIACOBAHMS MO3ULMUI B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
b EeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBbI II0 XUMUH Ha YITyOJaIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJIBI JIEATCILHOCTH ITI0
MOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWKW B PA3JIMYHBIX y4eOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTepHUasOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTMYECKUA psAJl, TOMOJOTH, YTIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTri, opuentantsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMUS
AJIEKTPOHHOIO 0ajaHca »JTUX peaKUuil, peakuuil HOHHOro oOOMEHa MyTEM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh MU3YYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITWJICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
opranuyeckux BeuiectB A. M. BytnepoBa it 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHUYECKUX BEILECTB: aIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNnKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HUMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(OPMUPOBAHHOCTH BIJIAJICHUSI CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYyYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliy MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMATHU3AIUIO,



BBISIBJICHUE TIPUYMHHO-CIIEJICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKInii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH B3aUMOCBS3h XUMUUECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpPaBHEHUSM XHMHYECKUX PEAKIUH C HCIOJb30BaHHEM (DH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapAaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOW  OE€30MacHOCTH  MOCHIEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
WCII0JIb30BATh MOJYUYCHHBIE 3HAHUS /I IPUHITHUS TPAMOTHBIX PEIICHHUM MpoOemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

c(OpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJAMTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHMIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUSI Ha >XUBbIE OpPraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIICCTBIIATH IIEJICHANPABICHHBIA TMOUCK
XUMUYECKON MHGOPMALIMK B Pa3IMYHbIX UICTOUYHUKAX (HAy4YHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, epepadbaThiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOW Y4eOHOU 3a/1auei.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTepUaIbHOM EIWHCTBE MHDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M IIPHUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 000J10YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTalei, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JUCCOIMAIUSA, CTENEeHb JUCCOILMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIIKE B OCHOBE TOHUMAHUS MPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpMHPOBAHHOCTh YMEHHMSI MCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSIX, BUJ XUMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTANIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIJIOBOMY 3(QQEKTy peakiuu, U3MEHEHHUIO CTEIeHeH
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHMUS M KPUTEPUM s KiIaccCU(PUKAIIU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
W. MenaeneeBa u 1€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoinr  cucremsl  J.M.  MeHneneeBa,  uUCOOJb3ys  TOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coenuHeHnd 1o nepuogaM u rpynnam [lepmonmueckoit cucremsr [ N.
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIAY HEOPraHWYECKMMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakuil MOHHOrOo OOMeHa MYTEM COCTABJICHUS] WX TMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEAKIHMA ¢ YYETOM MX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaTh XHUMUYECKUE PEaKIMH,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOUIEHUS! PUCK-TI0JIb3a,

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NMPUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAIBbHOM HCCIEI0BAaHUU BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BELIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO U3 HMCXOJIHBIX BEIIECTB JAHO B BHUJE pPacTBOpa C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIIEHU ra3oB;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKANW  JIKCIIEpUMEHT  (MPOBEACHHWE  pEeakuuid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJBHBIX 3afa4 no Ttemam «Metaey u  «Hemeramnspy) ¢
coOJIoIeHHEeM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LEIb UCCIEI0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dopMe  pe3ynbTaThl  3KCHEPUMEHTAa, AaHAJIM3UpOBaThb M  OLIEHHMBATh  MX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHHUI: COOII0IaTh MPaBUia MOJb30BAHUS XMMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOWIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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https://resh.edu.ru/subject/29/

KapOoHunbHBIC COCTUHEHUS: AJIBJICTHIIBI U

4.2 keToHbl. KapOooHoBbIe Kuca0Thl. Cl105KHBIS 21 https://resh.edu.ru/subject/29/
a¢upsl. XKupbl

4.3 VYriaeBoasl 9 https://resh.edu.ru/subject/29/
Hroro mo pazaeny 41
Pasnen 4. A3oTcoaepskamme opraHudeckne coelMHeHus1

5.1 ‘ AMHHBI. AMUHOKHCIIOTBI. benku 12 https://resh.edu.ru/subject/29/
Uroro no pazneny 12
Pazgen S BoicokomoJieKyJIIpHbIe COeAUHECHUSA

6.1 ‘ BBICOKOMONEKYIISIPHBIE COCIMHEHUS 6 https://resh.edu.ru/subject/29/
Utoro no pazneny 6
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 https://resh.edu.ru/subject/29/
anemenToB . 1. Menneneera
.M .
1.2 Crpoenne semectsa. Muoroodpasue 11 1 https://resh.edu.ru/subject/29/
BEILIECTB
1.3 XHUMHYECKHE PEeaKIuu 19 1 3 https://resh.edu.ru/subject/29/
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 HemeTaminl 31 3 https://resh.edu.ru/subject/29/
2.2 MerTanisl 23 2 https://resh.edu.ru/subject/29/
Uroro no pazaeny o4
Pasznea 3. Xumud u :Knu3HbL
M . X
3.1 CTOALT HOSHAHIL B XHMIH. AHMI H 9 https://resh.edu.ru/subject/29/
KU3HB
Hroro no paszneny 9
Ha3zBanue MmoayJist
OBHIEE KOJIMYECTBO YACOB I1O
1 102 4 8

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoabnubie IIpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Ipeamer u 3HaUCHUE
OpraHUYeCKON XUMHH, .
1 p 1 https://resh.edu.ru/subject/29/
MIPEICTABJICHHE O MHOTO0Opa3uu
OPraHUYECKUX COCTUHEHUIN
DIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE U
2 BO30YX/IEHHOE COCTOSIHUS). 1 https://resh.edu.ru/subject/29/
Banentabie BO3MOXXHOCTH aToMa
yriepoja
XuMHUYECKas CBA3b B OPraHUUECKUX
coeIMHEHMUAX. MeXxaHu3MBbl .
3 g . 1 https://resh.edu.ru/subject/29/
00pa3oBaHMs KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBS3EH
Teopus cTpoeHUS OPraHNYCCKUX .
4 P p . p 1 https://resh.edu.ru/subject/29/
coenquHenuil A. M. bytneposa
Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DICKTPOHHEIC .
5 poCTp p 1 https://resh.edu.ru/subject/29/

3¢ (heKTH B MOJIEKyax
OpTraHUYECKUX COETMHEHUM



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

[IpencraBnenue o knaccudurkanum
U CHCTEeMaTH4eCcKass HOMEHKJIaTypa
(IUPAC) opraHn4eckux BEIICCTB

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

10

Knaccudukanus peakuuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras popmyia, HOMEHKIATypa u
HU30MEpHs, HIICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

duznyeckre 1 XUMHUUECKHUE
CBOICTBA aJIKaHOB

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

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

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

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

11

HaxoxaeHnne akaHoB B Ipupoie.
CrniocoOsl nonydeHus u
IIPUMEHEHHE aJIKAHOB

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

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa H U30MepHs,
0COOEHHOCTH CTPOCHHUS U
XHUMUYECKHX CBOMCTB, CIIOCOOBI
TIOJTy9YCHUS U IPUMEHEHUE

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

13

Pemienne pacu€THbIX 337124 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(GhOpMyJITBI OPTaHMYECKOTO BEIIECTBA
10 MaCCOBBIM JOJIAM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0
coctaB. CucreMarusanus u
0000111eHIE 3HAHWI 110 TeMe

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



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

14

15

AJKEHBI: TOMOJIOTHYECKHHA Psij,
obmas popmyiia, HOMEHKIIATYpA,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoeHue Monekyin. CTpyKTypHas U
IUC-TPAHC-U30MEPUs ATKEHOB

duznueckue 1 XUMUYECKUE

cBolcTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

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

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

16

17

18

CriocoObI mosryueHust 1
HNPUMCHEHHE aJIKCHOB

[TpakTiueckast pabota Ne 1 mo teme
"IlonyuyeHue 3TUIIEHA U U3yUEHUE
ero cBoucTs"

Pemenue pacu€THpIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(opMyIbl OPraHMYECKOTO BEIeCTBa

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

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

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

19

AJKaueHbl: CONPsHKEHHBIE,
U30JIMPOBAaHHbIE, KyMYJIHPOBAaHHEIE.
Oco0GeHHOCTH AIIEKTPOHHOTO
CTPOSHHS

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

20

XUMHUYECKUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

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

21

22

CriocoObI nostyueHust u
NPUMEHEHHE alTKaJINCHOB
AJIKMHBI: TOMOJIOTHYECKHU PSi,
obmas Gopmyna, HOMEHKIATYpa,
3NIEKTPOHHOE W IPOCTPAHCTBEHHOE

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

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



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

CTPOEHHUE MOJIEKY, PU3NICCKUE
CBOMCTBA

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbIE peakiy Ha
TPOMHYIO CBSI3b

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

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

25

CriocoObI nostyueHust u
NPUMCHEHHE AJTKHHOB

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

26

27

Penrenne 3anay: pacd€Tel o
YPaBHEHUIO XUMUYECKON pEAKIIUHI

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

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

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

28

ApeHBI: TOMOJIOTHYECKUH Psif,
obmas popmyia, HOMEHKIIATYpa.
DJEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ OeH301a U
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

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

29

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIu 3aMeIeHus
XUMHUYECKUE CBOWCTBA apEHOB:
peaKIu IPUCOSTUHEHNS,
OKHCJIEHHE TOMOJIOIOB OE€H30J1a

Oco0eHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

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

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

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

32

Pemenue pacu€THbIx 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJISIPHON
(bopMyITBI OPraHUYECKOTO BEIIeCTBa

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

33

CniocoOsI oTydeHus 1
NpUMEHEHHE apeHOB

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



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

34

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMU
YTJIEBOAOPOIOB

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

35

Pacuérel o ypaBHEeHUsIM
XUMHUYECKUX PEaAKIUM.
Cucremaru3anus 1 00001IeHre
3HAHHUH 10 TEME

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

36

37

[Ipuponnsiii ra3. IlomyrHbie
HE(TSHBIE Ta3bl

KameHnHsli1 yroiaps 1 IpOayKThl €T0

nepepaboTKu

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

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

38

HedTb 1 criocoOb! €€ mepepaboTKH.

[IpumeneHne NpoyKTOB
nepepaboTKu HePTH

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

39

I'eneTnueckas cBA3L MCKIY
PAa3IMYHBIMHA KJ1acCaMU
YTJIEBOAOPOIOB

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

40

41

["ajoreHonpou3BOHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHHSI
rajoreHa

JlelicTBue mien04Yei Ha
rajoreHIpou3BOAHbIE.
Bianmoneiictue
JUTAJIOT€HAJIKaHOB C MarHHEM U
IMHKOM

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

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



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

42

Cucremarusanusg U 00001eHne
3HAHUU TI0 pa3eiry
"Yraesogopoer"

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

43

44

KontponbHast pabora o Teme
"Vrnesonopoast"

[IpenenbHBIE OAHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKUH PA,
obmras popmyna, CTpOCHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccuuxanms,
¢u3nveckre CBONCTBA

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

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

45

46

XHUMHUYECKHE CBOMCTBA IpCaACIIbHBbIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyyeHust u

MMPUMCHCHUC OJHOATOMHBIX
CIIMPTOB

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

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

47

[Ipocteie 3¢upbl: HOMEHKIATYypa U
U30MepHUst, 0COOEHHOCTH
bU3NYECKUX U XUMHUECKUX
CBOMCTB

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

48

MHOroaTroMHbIE CIUPTHI:
STUJIEHTJIMKOJIb U TJIMLEPUH, UX
¢du3nueckue 1 XUMHUYECKHE
CBOMCTBA

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

49

CrniocoOsl nosydeHus u
pUMEHEHHE MHOTOaTOMHBIX
CIIHPTOB

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



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

50

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
(u3nueckue cBONCTBA.
TokcnyHocTs (heHona

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

51

52

XuMu4eckue cBoiicTBa (heHoa

CriocoObI mosTydeHust 1
npuMeHeHue GeHosa

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

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

53

[IpakTuueckas padora Ne 2.
Pemenne skciepuMeHTalIbHBIX
3anad no teme "Crnupthl ¥ GpeHonsr"

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

54

55

Cucremarusanus U 00001eHrue
3HAHUH 110 TEME

ANBIETHIBl M KETOHBI:
9JIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOM TPYIIIIbI;
TOMOJIOTHYECKHUE PSIBI, 00IIast
dbopmyra, u3omMepus u
HOMEHKJIaTypa

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

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

56

57

AJ'IB,I[CFI/I,I[LI N KCTOHBI: (I)I/I3I/I‘ICCKI/IC
CBOﬁCTBa; pCaKkuuu NpuCoOCANHCHUS
Peakiun oxucinenus u
KaUCCTBCHHBIC PCAKIIUU AJIbACTUIOB
N KCTOHOB

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

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

58

CrocoObI TOTyYeHUST aTbACTUIOB U
KETOHOB

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

59

OIHOOCHOBHBIE TIPEICTBHBIE
KapOOHOBBIEC KHCIIOTHI,
OCOOCHHOCTH CTPOCHHUS UX MOJICKYJI

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



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

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBoiicTa

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

61

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT

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

62

63

64

65

OcobeHHOCTH CBONCTB MypaBbUHON
KHCJIOTBL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOICTB:
HENpPEeeIbHBIX U aPOMATHUYECKHX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BoICIINX
KapOOHOBBIX KHUCIIOT

ITonsTue o IMPOU3BOAHBIX
I(ap6OHOBI>IX KHUCIIOT

CriocoObI nostyueHust u
NpUMEHEHHE KapOOHOBBIX KHCIIOT

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

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

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

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

66

CnoxHbIe 3()UPHI: TOMOJIOTHIECKUN
pan, obdmas hopmyina, u3oMepus u
HOMEHKJIaTypa

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

67

68

PuU3nYECKnEe U XUMUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU PEaKLUH,
Ha OIIPEJIEIICHUE MOJIEKYJIIPHON
(dhopMyITBI OPraHUIECKOTO BEIIECTBA

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

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



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

69

[IpaxkTuueckas padora Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3amay o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"

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

70

XKupsr: crpoenue, puznvecKue u
XUMHUYECKHUE CBOUCTBA (TUAPOIU3)

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

71

72

73

74

75

Oco0eHHOCTH CBOICTB JKHUPOB,
COJZIepKAIIMX OCTaTKH
HEeNpeeNIbHbBIX JKUPHBIX KHCIIOT.
JKups! B ipupone

Mbuta Kak COJM BBICILIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
nercrue. [lonsTue o
CUHTETHUYECKHUX MOIOIIUX
cpenctax (CMC)
I'enernyeckas cBs3b
YIIIEBOLOPOAOB U
KHMCIIOPOJCOAEPKALINX
OpraHMYECKUX BEIIECTB
Pacuérsl o ypaBHEHUSIM
XUMUYECKUX pPeaKui

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

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

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

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

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

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

76

77

OO61mas xapakTepuCTHKa YTJIEBOI0B
U KJaccu(uKanus yriieBo10B
(MOHO-, TU- ¥ TIOJIUCAXAPHJIBI)

MoHocaxapuabl: GU3NUECKUe
CBOWCTBA U HAXOXKJCHHUE B IIPUPOJIE

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

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



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

78

[IpuMeHeHue rioKo3sl, €€
3HA4YEHUE B )KU3HEAEATEIbHOCTU
OopraHusma

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

79

Jucaxapunbl: caxaposa, MajbT03a U
nakro3a. Haxoxnenue B npupoje u
IIPUMEHEHUE AUCAXaPUIOB

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

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenue PAaCUYCTHBIX 3a1a4 Ha
ONPCACIICHUC TOJIM BbIXOda
MMPOAYKTA pCaKIUU OT
TCOPCTUYICCKHU BO3MOKHOT'O

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

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

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

83

Cucremarusanus 1 00001eHne
3HAHUI TIO pa3aeny

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

84

85

86

KonTponbHas pabora no teme
"Kucnoponconepxaniue
OpPraHUYEeCKHE COCTUHEHUS "
AMUHBL: KTacCUpUKAIMS, CTPOCHUE
MoJieKyJ1, o0mias ¢popmyina,
U30MepHsl, HOMEHKJIATypa
¢duznyeckue cBoicTBa

XUMHUYECKHUE CBOMCTBA
anmu(aTHIeCKUX aMHHOB

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

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

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



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

87

AHUJIMH: CTPOEHNE aHWIIMHA,
0COOEHHOCTH XUMHUYECKIX CBOWCTB
aHWJIMHA

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

88

CriocoObI nostyueHust u
npUMEHEeHHE anu(paTHYECKIX
aMHHOB

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

89

90

91

AMHMHOKHCIIOTBI: HOMEHKIJIATypa 1
u30MepHs, GU3NYECKHe CBOMCTRA.
OTI{GJII)HI)IG MMpeaACTAaBUTCIIN O-
AMHUHOKUCIOT

XUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, X OMOJIOTHYecKoe
3HaueHue aMuHOKKCIoT. CUHTE3 U
TUAPOIU3 MENTUOB

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

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

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

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

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

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

93

94

95

A3zoTtcoaepikaiue
TCTCPOUMKITNICCKHUEC COCTUHCHHA.
HyxienHOBBIE KHCITOTBI: COCTAB,
CTpoeHHE U OroJioruyecKas poJib

[IpaxkTuueckas padora Ne 4.
Pemienne skcnepuMeHTAIbHBIX
3a/1a4 o TeMe "A30TcoaeprKaine
OpPraHNYEeCKHE COCTUHEHUS "

[IpakTuueckas padora Ne 5.
Pewienne skciepuMEHTAIBHBIX

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

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

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



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

3a7a4 no teMe "Pacrio3naBanue
OpPraHMYEeCKUX COCTUHEHUN"

KonTtponpHast pabora o Teme
96 "A30TcozeprKalre OpraHuvecKue 1 1 https://resh.edu.ru/subject/29/
coeuHeHus"

OCHOBHBIC TTOHSATHS XHMUH

BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
97 U METOJbI UX CUHTE3a — 1 https://resh.edu.ru/subject/29/
MOJIMMEPU3AIUS U

MNOJIMKOHACHCAIIUA

IT Y% .
98 MTACTMACCRL ¥ THIHATIL 1 1 https://resh.edu.ru/subject/29/
nepepaboTKa IIacTuKa

DJacToMepbl: HaTypaJIbHbIN

99
CUHTETHUYECKHE KaydyKu. Pe3nHa

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

BosnokHa: HaTypasbHBIE,
HNCKYCCTBCHHBIC, CHHTCTUYCCKHC.

100 1 https://resh.edu.ru/subject/29/

[Toaumeps! cienuaabHOTO
Ha3HA4YCHUS

[IpakTuueckas padbora Ne 6.
Pemenne OKCIICPUMCHTAJIBHBIX

101 1 1 https://resh.edu.ru/subject/29/

3a7ad4 mo treMe "PacriosHaBanue
I1acTMacC U BOJIOKOH"

O000111eHHE U CUCTEMATU3 AL

HN3YUCHHOT'O MaT€pHrajia 1o TeMe

102 1 https://resh.edu.ru/subject/29/

"BricOKOMONEKYIApHbBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102 3 6



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabnsie IlpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi

Atom. CocTaB aTOMHBIX SJIEP. .

1 i 1 https://resh.edu.ru/subject/29/
XUMHYECKHUN dieMeHT. M30TOIIhI
CrpoeHue 3IEKTPOHHBIX 000I0YEK .

2 P P 1 https://resh.edu.ru/subject/29/
aTOMOB, KBAaHTOBEIC YHCJIa
Kiaccudukamnust XuMHIECKIX .

3 Puica 1 https://resh.edu.ru/subject/29/
3JIEMEHTOB (S-, p-, d-, f-a;1eMenHThI)
Pacnpenenenue 31eKTPOHOB 110 .

4 peA p 1 https://resh.edu.ru/subject/29/
aTOMHBIM OpOUTaIsIM
DneKTpOHHBIE KOH(UTYpaLUH

5 aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://resh.edu.ru/subject/29/
BO30Y>KIEHHOM COCTOSTHUU
OneKTpOHHBIE KOH(DUTYPaALIUU )

6 P (urypan 1 https://resh.edu.ru/subject/29/
HMOHOB. DJIEKTPOOTPHUIATEIHHOCTD
[Iepuonnueckuii 3aK0H U
[lepuonnueckas cucrema

7 XUMHYECKUX 3eMeHTOB J[. U. 1 https://resh.edu.ru/subject/29/
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS

8 CBOICTB XMMHYECKUX 3JIEMEHTOB U 1 https://resh.edu.ru/subject/29/
00pa3zyeMbIX UMM MPOCTHIX U



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

CJIOKHBIX BCUICCTB 110 I'pyIiiaM U
nepuoaam

10

11

12

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

Bunn xuMuueckou CBA3H.
MexaHu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsi3U. Bogopoanas
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aNMOICHCTBUSI

BaneHTHOCTD U BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
SHGKTpOHHOﬁ CTPYKTYPhBI MOJICKYJI C
HUX TCOMCTPUUCCKHUM CTPOCHHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEUHEHMSX: COCTAB U
HOMEHKJIaTypa

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

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

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

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

13

BemectBa MonekyasspHOToO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI
KPUCTAJNINYECKUX PELIETOK U
CBOIMCTBA BEILIECTB

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

14

HOHSITI/IG (0] )mcnepcm)lx CHUCTCMax.
[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

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

15

16

WcTuHHBIE pacTBOPHI: HACHIIIICHHbBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BbIpaXeHUs
KOHIICHTPALIUU PacTBOPOB

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

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



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

17

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA
pacTBOpEHHOTO BeliecTBa’,
"MoJIIpHas KOHIIeHTpauus"

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

18

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPTraHNYECKUX BEUIECTB

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

19

20

21

22

23

24

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME

KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuogunueckuii
3aKkoH U lleproanyeckas cucrema
XAMUYECKUX dieMeHToB /1. 1.

Menneneesa", "CtpoeHue BeniecTna.

MHoroo6pasue BermiecTs"

Knaccudukanus XumMuueckux
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAHEHUs MacChl BEIIECTB; 3aAKOH
COXpAHEHUS U MPEBPAIICHUS
SHEPIrUU MPU XUMHYECKUX PEAKIUAX

TemnoBbie 3G HEKTH XUMUYECKUX
peakuuii. Tepmoxummyeckne
YpaBHEHHS

Brruncienus mo YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

CKOpOCTh XMMHUYECKOUN peaKkiunu, eé
3aBUCUMOCTD OT Pa3JIMYHBIX
dakropoB. Katanus u karanu3zaTropbl

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

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

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

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

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



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

25

['omoreHHbIe ¥ reTeporeHHbIe
peakuu

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

26

27

28

[Ipaktuyeckas padora Ne 1 o Teme
"BiusiHue pa3nu4HbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON peakiuun"

OO6parumbie 1 HEOOpATUMBIS
peakiuu. XMMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTOPOB HA
MOJIO)KEHUE XUMHUECKOTO
paBHOBecHus"

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

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

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

29

QHGKTPOHI/ITI/I‘ICCKEUI Jucconuranms.
CuibHbIE U cIa0bIe QJICKTPOJIUTHI.
CremneHb JUCCOoMalln

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

30

WNonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsIii
nokazatensb (pH) pactBopa

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

31

32

33

I'mppoinns coneit. Peakiuu,
MPOTEKAIOIIHNE B PaCTBOPaX
3JIEKTPOJIUTOB

ITpakTruyeckas padora Ne 3 o Teme
"XUMHYECKHE PEAKIIUU B PACTBOPAX
NEKTPOJIUTOB"

OKUCINUTEILHO-BOCCTAHOBUTEHLHEIE
peakunu. BaxHenme OKUCIUTENI U
BOCCTAaHOBUTEIIN

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

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

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

34

Meto JIeKTpOHHOTO (3JIEKTOHHO-
HWOHHOTO) OanaHca

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



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

35

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIECTB

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

36
37

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

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

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

38

Cucremarusanusa 1 00001IeHnE
3HAHUH 110 TeME " XUMUYECKUE
peaxkuun"

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

39

40

41

42

KontponbHas paboTa nmo teme
"Xumuueckue peakiuu"

ITonosxeHre HEeMETAIOB B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznyeckue
CBOICTBA HEMETAJIJIOB

ANOTponus HEMETaIOB (Ha
puMepe KUciaopoa, cepsl, ocdopa
U YIiepo/ia)

Bonopon: nonydenue, pusznueckue u
XMMHYECKHE CBOMCTBA. ['napuibl

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

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

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

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

43

["anoreHbl: HaX0XKIEHHE B IPUPOJIE,
CHOCOOBI MOTyYeHUs], PU3NYECKUE U
XMMHYECKHE CBOMCTBA

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

44

45

I"anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJCOAEPKAINE COCTUHEHMS
TaJIOTEHOB

JlabopaTopHbIe U IPOMBIIIIICHHBIE
CIOCOOBI TIOTYYEHUS TATOT€HOB.

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

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



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

IIpuMeHeHue rajnoreHoB 1 ux
COETUHEHUN

46

47

48

[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTaIBHBIX
3aja4 o reme "['anorens”

Kucnopona: naboparopHsie u
IIPOMBIIIJICHHBIE CIIOCOOBI
MOJTy4YeHHUsI, PU3NIECKUE U
XUMHUecKue cBoiicTBa. O30H.
[IpuMeHeHne Kucinopoaa u 030Ha

OKcHIbl ¥ IEPOKCHIBI

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

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

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

49

Pemenne 3aaa4 pa3jiInuYHbIX TUIIOB

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

50

51

Cepa: HaxOKJIeHHE B IPUPO/IE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

CepoBosiopof, cynbhuabt

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

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

52

Kucnopoaconepxamme coefuHeHHS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

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

53

[IpakTuueckas padora Ne 5.
Pemenne SKCIICPUMCHTAIIBHBIX
3ama4 o teme "Cepa u eé
coenuuenus"

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

54

A30T: HaXOXJACHUE B IPUPOJIE,
CHOCOOBI MOTyYeHUs], PU3NYECKUE U
XHMHYECKHE CBOMCTBA. AMMHAK,
HUTPU]IBI

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



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

55

Kucnoponcoaepxariue coeuHeHUs!
asora. OcOOEHHOCTH CBOWCTB
a30THOU KHUCIIOTBI

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

56

57

58

59

IIpuMeHeHue a301a U ero
coeMHeHu. A30THbIe ynoOpeHus
dochop: HaxOXKIEHHUE B IPUPOJE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
xuMudeckue ceorctra. Dochusl u
dochun

Oxcunsl hocdopa,
dhochopcoaepkaye KUCIOTHI.
Conu dochopHOil KUCIOTHI

[Ipumenenue pochopa u ero
coeauHenuil. @ochopHbie
ynoopeHus

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

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

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

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

60

[IpakTnueckas padorta Ne 6.
Pemenue skcriepuMeHTaIBHBIX
3aja4 1o Teme "A30T 1 pocdop u ux
coequHeHus"

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

61

VYriepoa: HaX0XACHUE B IPUPOJIC,
AJUTOTPOITHBIE MOTU(PUKAIIHH;
(hU3UYECKHEe U XUMUYECKUE
CBOMCTBa, IPUMEHEHNUE

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

62

63

Oxcun yranepona(ll), oxcun
yrinepona(lV), yronbHast Kuciaora u
e€ conu

Pemenue 3aaa4 pa3jInuIHbIX TUIIOB

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

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



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

64

Kpemuuii: Hax0kKI€HUE B IPUPOJIE,
CrocoObI MoJydeHus, pu3nyeckue u
XUMHUYECKHE CBOICTBA

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

65

66

67

Oxcun kpemuusi(1V), kpeMHueBas
KHCIIOTA, CUIIUKATEI

[IpuMeHeHne KpeMHHS U €TO
coenuHennii. CTEKII0, eTo
MOJTyYeHHUE, BUABI CTEKIIA

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

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

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

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

68

69

70

Cucremaruzanusa 1 00001IeHnE
3Hanui mo reme "Hemerauier"

KonrtponbHast pabora no teme
"Hemerasr"

AHanm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

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

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

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

71

[Tonoxenne MeTaJIOB B
[Tepuonnueckoit cucreme
XUMHUYCCKUX DJICMCHTOB.
Oco0GeHHOCTH CTPOECHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

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

72

OO6mume guznueckre CBOMCTBA
MeTaiuioB. [I[pumeHeHne MeTamioB B
OBITY M TEXHUKE

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

73

74

Crnnasel MetamioB. Koppozus
METaIoB

Pemenue 3aa4 pa3jInuIHbIX TUIIOB

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

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



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

75

DNEKTPOXUMHUYECKUN P
HarnpspKkeHui MetauioB. O0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

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

76

77

78

OO1mas xapakTepuCTUKa METAJIOB
|A-rpynns [leprogunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii u xanuii: nonydenue,
¢bu3nyeckrue 1 XUMHYECKHE
CBOWCTBA, IPUMEHEHHE MPOCTHIX
BEIIECTB U UX COEIMHEHUN

OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB.
Maruuit ¥ KaJIbLIUK: ITOJy4YEHHUE,
(busznuecKkrue 1 XUMUYECKHe
CBOICTBA, TPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSIUHECHUN

JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

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

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

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

79

AOMUHUI: TIOJTy4YEHHE,
¢bu3nyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE

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

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX
IIPUMEHEHHE

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

81

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

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

82

[TpakTuyeckas padora Ne 7.
Pemrenne skciepuMEHTAIBHBIX

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



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

3a7a4 0o TeMe "MeTajibl TIaBHBIX
noarpymnm"

83

OOm1ast xapaKTepUCTHKA METAJIIOB
no6ouHbIX oarpymm (b-rpymm)
[Tepuonnueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB

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

84

85

86

Ou3nyeckue U XUMHUIECKHE
CBOICTBA XpOMa U €ro COCIMHECHUH,
HUX IPUMCHCHUC

Baxneiimume coefMHEHUST MapTaHIia.
[TepmanraHaT Kaaus, €ro
OKHUCIIUTENLHBIE CBOMCTBA

duznyeckue 1 XUMHUUECKHE
CBOMCTBA Ke€JI€3a U €r0 COSIMHEHUI.
HOJ'Iy‘ICHPIC " MPUMCHCHUC CIIJIAaBOB
Kee3a

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

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

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

87

du3znyeckne 1 XUMHUUIECKHIE
CBOMCTBA M€Y U €€ COCANHEHUN, UX
IIPUMEHEHNE

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

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA M €r0 COCIUHCHMIA,
HX IPUMEHEHUE.

' apOKCOKOMIUIEKCHI IMHKA

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

89

[IpakTnueckas padora Ne 8.
PGIHCHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o teMe "MeTtayuisl IT000YHBIX

noarpymnm"

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

90

Pemenue 3aa4 pa3jInuIHbIX TUIIOB

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



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

91

O00011IeHIE U CUCTEMATHU3ALIS
M3YYCHHOT'O MaTepHrala 1o TeMe
"MeTtayuier"

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

92

93

94

KonrponsHas pabora o teme
"Metaibt"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OIMNOOK

Pone xumuu B odecrieueHun
YCTOﬁqHBOFO Pa3BUTHUA
yenoBeuecTBa. IloHsTe o HAayYYHBIX
MCTOAaX UCCICAOBAaHHA BCILICCTB

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

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

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

95

HayuHble npuHIUIBI OpraHU3aluu
XMMHMYECKOTO IIPOU3BOJCTBA.
[TpomblnIeHHBIE CITOCOObI
MIOJIy4YEHUS BaKHEUILINX BEILIECTB

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

96

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollel CpeJibl U €ro
MOCIIEACTBUSA

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

97

98

99

XHMHS U 310pPOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpencTBa

Xumus numu. Poiabs XuMuu B
o0ecIieueHnH MUIIEBONA
0€e30IMacHOCTH

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

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

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

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

100

XHMHS B CTPOUTEIBCTBE.
Baxwuerime ctpouTenbHbIe U
KOHCTPYKLIMOHHBIE MaTepHUAIIbI

https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 https://resh.edu.ru/subject/29/
ynoOpeHus
j0p  CHeremarmsawi it obobuierie 1 https://resh.edu.ru/subject/29/
3HaHUI 110 TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»
VYuebnuk. Xumusg 10 knace (yriay0OJieHHBIM yPOBEHbB) MO peAaKIUe JOKTopa

XUMUYECKUX HayK, akagemuka PAH B.B. Jlynuna. Mocksa, "IIpocBemienue",

2021 rox

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIS
HacrtonbHas kaura yunrens "Xumus" 10, 11 knacc B 1ByX 4acTsx,

O.C.I'abpuensn, I'.I'. JIpicoBa, A.I'. BBeaeHckas

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

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