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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero 0o1Iero oopazoBanusa(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBarelbHBIX opranm3anusx Poccuiickori  ®Denepanuu,
peanu3yonX OCHOBHBIE 00pa30BaTeNIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO H3Y4YEHHUs 3aHHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh 00IEe00pa30BATENbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3Hay€HHE NpeaMeTa «XHUMHUS» IOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOMNOJIAraroU[MMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH L€, ColepKaHus,
pe3ynbTaToB OOyYeHHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMOM IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4YeHHsI, BOCTIUTAHUS U PA3BUTHS 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS W TOCJIEAO0BATEIBLHOCTH
U3y4eHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIX0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HTOrOBOM arrectanud B (GOpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBAE€T HMHBApPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



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 TpenjaraeT MPUMEPHYIO TIOCJIEI0BAaTeNbHOCTh HU3YYEHUA Y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaT METOIMYECKYIO MHTEPIPETAIUIO IIeNIeH U 3a/1ay U3y4eHHs MpeaMeTa
Ha yrIyOJlIEHHOM YpPOBHE C YIYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a peiesiaMy yCTaHOBJICHHOW MPOrpaMMOii 110 XUMUM 00sI3aTeNIbHON
(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
Ha3HAYCHUH TPEIMETOB 0a30BOro MW yriayOJIEHHOTO YpOBHEW B cCHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TANIOM TOJIYYSHHS XUMUYECKOTO 00pa30oBaHuUs
B paMKax W3yYCHHUS CIEIUATbHBIX CECTCCTBEHHO-HAYYHBIX MW XHMHYECKHX
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
NEPCIIEKTUBON  TMOCIIEAYIOMIET0 TMOMYYeHHS XHMHUYECKOro OOpa3oBaHHs B
opraHuzanusx npodeccuonanpbHoro ooOpaszoBaHus. Hapsigy ¢ sTuMm, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbLHOM MPOTPAMMEBI CPEIHETO OOIIET0 00pa30BaHUs U3YUCHHUE MPEIMETa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLMATBHOTO
pa3BuTHs OOydalIMXcsa, Ha (QOPMUpPOBAHME Y HHUX OOILEUHTEIUICKTYaIbHbBIX
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
U3Yy4YEHUS 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 COCIMHEHUI Ha OCHOBE PACIIMPEHUs 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 0a3MpyeTcsi HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOCHMH aToma. XHWMHYECKas CBSI3b OOBACHACTCSA C TOYKH 3PCHHUS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHW3MOB €€ 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 B3aAUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIepKaHNe KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUYCHHUS JJII KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep IOMOJIHEHHH K OOImeld 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 OyJeT cJenaH Ha OOIIHOCTh METOAOB TO3HAHUSA,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChI 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 IPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM U M3YYEHHs CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JbIXaHUS,
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 CBA3SIX C YUEOHBIMU IPEIMETAMH.

[Tpu u3yueHnun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (POPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM AEATENBHOCTU
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenue 31oi 3a1aun Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX M MTO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEJUIMHBI, CO3aHUN HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHHME CHCTEMBbl 3HAHHUM, JIEKAINMX B OCHOBE XUMHYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XMMHUYECKUX pPEaKUuil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAy4YHBIX MPUHLXINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHUX 3HAHUN JUisi OOBbACHEHMS
KJIFOUEBBIX MJIEH W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus Npo0jeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,



aHaJIM3a U OLICHKH C MO3UILMM 3KOJOrn4eckoi 0€301acHOCTH MOCIEACTBUN
OBITOBOM M IPOU3BOJCTBEHHOW JIEATENIBHOCTH YEJIOBEKAa, CBSI3aHHOM ¢
XMMHYECKUM IPOU3BOACTBOM, HCIIOJIb30BAaHUEM U I1EPEPAOOTKOMN BEIIECTB;
yriayOJieHne MpeACTaBICHUH 0 HAyYHBIX METO/1aX O3HAHMS, HEOOXOAMMBIX
JUIsL TPUOOPETEHUS] YMEHUM OpHEHTHPOBATHCSI B MHPE BEIIECTB U
OOBSICHEHMSI XMMHUYECKUX SIBJIICHUH, HMMEIOIIMX MECTO B IPUPOJE, B
IIPAKTUYECKOH AESITEIBHOCTU U TIOBCEIHEBHOM KU3HM.

B mnnaHe peanu3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIero oO0pa3oBaHUs NPH WU3yYEHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCICIOBAHUNA B XUMHH, (POpMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMUTAaHWUIO  HA  OCHOBE  YCBOCHUS
0OLIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U MOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO01Iee yuciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHUS XUMHH Ha yTIIYOJICHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenmMet 1 3HaUYEHUE OPraHUYECKOW XUMUU, MPEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSX. TUIbl TMOpUANU3AIIMN ATOMHBIX OpOUTaIel yriaeposa.
MexanuzMbl 00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemiecTB. IloHsTHE O CBOOOAHOM pagukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyJIbl pa3IUYHBIX BUIOB: pPa3BEPHYTAs, COKpaLIEHHAS,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o KiIaccUpUKAIMKU OpraHUYecKUx BemiecTB. [loHsTHe o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKIINA B OPTAaHUYECKO XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYMPOBAHHUE MOJETCH MOJEKYJl OpraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPONaH, IIMKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTAH, UKJIOTeKCaH) IUKI0aTIKaHOB. CrOCOOBI MOTYy4YEHUs U TPUMEHEHUE
LUKJIOATKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu u okucieHus. Ilpasnino MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CrIOCOOBI MOJIy4Y€HUs U IPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTyYEHUs U TPUMEHEHUE aJTKaIuEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHUYECKHE CBOMCTBA: peaKIMU IPUCOECTUHEHNUS, AUMEPU3ALUU U TPUMEPHU3ALIHH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM paguKalie, PEakUUd NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupoaa. CrnocoObl NOIy4YeHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETrOHKAa, KPEKUHI (TEPMHYECKUN, KaTaJIUTHUUYECKHUI), PUPOPMUHT, MNHPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIICHHs] TaJloTéHa Ha THAPOKCOTIPYNNYy, HHUTPOIPYyNNy, LUAHOTPYIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOJAOPOJOB B OBITYy, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajius, B3aUMOJCICTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yTIepo/ia ¥ BOAOPOIa B OPTAaHUUECKUX BELIECTBAX, TOJIYUCHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMiIeHHE ¢ Koyulekuusmu «HedpTte» u «Yrompey, ¢ oOpa3uamu
IJIaCTMacC, KaydyyKOB M PE3UHbI, MOJEITUPOBAHHE MOJEKYJ YIiIeBOAOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHoJIa W J3TaHo’da). ['oMonormueckuil psna, obuias ¢dopmysna, H30MeEpus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHM W  HEOPraHWYECKHUMH  KHCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEpUuH. Puznueckue u
XUMHUYECKHE CBOMCTBA: PeaKlliy 3aMeIlleHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEAaKIUsl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBieHne o0 MEXaHU3ME peakIMii HyKJIeO(pUIbHOTO 3ameleHus. JlelicTBrue Ha
Opranu3sm 4enoBeka. CriocoObl NOJMyUYEHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHME TUIAPOKCOTPYIIIBI U
OeH3oabpHOrO siapa. Pusnueckue coicTBa QeHosa. OCOOEHHOCTH XMMHMUYECKHUX



cBOiCcTB (eHnona. KavecTBeHHble peakuuu Ha (eHos. ToxkcuuHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3WUECKHUE CBOWCTBA aJIbJICTUIAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIeTbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKalMU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie 3¢upsl. ['omonorudeckuit psina, oOmas dopmyna, U30Mepus u
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCIJION U 11enoyHon cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpPEeETbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/e.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. DU3NUecKue CBOMCTBA M HaxoxkiacHUE B mpupojae. dorocuHTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpynI, CIOUPTOBOE W MOJOYHOKUCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBnvBaronme 1 HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUI0JI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAas PEaKkUus ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albAeTuabl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pEIIeHNe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrupTel u  (EHOIBI»,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHI».

A3oTcoaep:kalye OpraHnvecKne CoeTUHeHHUs.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJiekys, oOumias (opmyia, U30Mepusi, HOMEHKIATypa U (PU3HYECKHE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTaBUTE]Ib aMUHOB apoMaTH4eckoro psiaa. CTpoeHrue aHUIMHA.
B3aumHoe BiMsiHUE Tpynm aToMoB B MoJieKyse aHWiInHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHeHHe anudarnueckux amMuHOB. [lomydeHue aHuUIWHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAENbHBIE PEACTABUTENH Ol
AMUHOKHUCJIOT:  TJMIUMH, adaHuH. @Ou3nueckue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKiys TMOJUKOHJICHCAIUM, OO0pa3oBaHWE TMENTUHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB W HMX MPEBpAICHUN:
pacTBopeHne O€JIKOB B BOJIe, JeHaTypalus OeJKOB MpH HarpeBaHUU, IBETHBIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKalle OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCTUHEHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

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
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIUX B €r0 COCTaB, HAXO0XKIEHNUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH /UM 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 MeXXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€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, (PU3WYECKHE BEIUYUHBI, CIUHUIIBI 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, KBAaHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKrX 3JI€MEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISM.
DNeKTpOHHBIE KOH(PUTYpPAIIMK 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. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
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. JHEPrusl U IuHa cBs3U. I1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

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



Knaccudukanusa XuMuueckux peakiuuidi B HEOPraHWYECKOW M OpraHuyecKon
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIe peakiiuy. Katanus u kaTaiu3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE U cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUs BEIIECTB U X IMPEBpaICHUI:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOM pEaKIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTaiwioB B [leproinyeckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIMS HEMETAJIJIOB (Ha mpuMepe Kuciaopoaa, cepbl, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOpOACOACpKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoga. Ou3znueckrue U XMMHUYECKHUE CBOMCTBA M NMPUMEHEHUE KHUCIOpoaa U
030Ha. OKCUABI U NEPOKCUBI.



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

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE 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 CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ajncopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeneHue kpeMHus U ero coeanHeHui. CTeKI10, €ero nojay4eHne, BUbl CTEKIIA.

[Tonoxenne MetamnoB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertauioB.  OOmme  crocoOsbl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX JIEMEHTOB. HaTpuii u kanuit: monydenue, GU3n4ecKue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMI: TToTy4YeHue, Gu3nyeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUJPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUSI.



OO6miass  xapakTepucTHKa MeTauioB 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 guxpomathl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

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

duznyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugapokcunl u conu xene3a(ll) u xenesza(lll). Ilonmydenue u nprumeHeHue xenesa u
€ro CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
H3yueHue oOpaslloB HEMETAJIOB, ropeHue cephl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
1IeJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA 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.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AIMH XUMHUYECKOTO TTPOU3BOACTBA. [IpOMEBITIIEHHBIE CTIOCOOBI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTieueHUN PHEPTeTHICCKON 0€30IMacCHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.

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



KocMmetnueckne u mnapdromepnbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKre U MUHEpaIbHbIE YA00PEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE WM 00bEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
PACcTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwwed u
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA Y€PE3 UCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJacCU(PUKalUs, NMePUOIUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNo, 00BbEM, arperaTHoe COCTOSIHME BEILECTBA, MJICAlbHBIN ras, (hU3MUecKHe
BEJIMYMHBI, €JUHULBI U3MEPEHUS], CKOPOCTh, DHEPTUsl, Macca.

buonorus: kieTka, opranusm, 3KocucTema, buocdepa, MeTadoInu3M, Makpo- U
MUKPO3JIEMEHTBI, OCJIKU, XUPbI, YIJIEBOAbl, HYKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIUHU B IKOCUCTEMAX.

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

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX
MpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
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 OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYEOHBIX Y TO3HABATEIIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCIEAYIOLIEM aHAIN3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
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,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, 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
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

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

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

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

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOIIEHUSI K TMPUPOJIE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIWSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelieHus: BOMpOCOB PALIMOHATILHOTO TPUPOAOTIOIb30BaHNUS;



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

HaJIM4YMs PA3BUTOrO IKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
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 OOIIECTBEHHOM MPAKTUKH;

NOHMMaHUA CHeUu(UKHM XUMUU KaK HAayKd, OCO3HaHMA €€ poilu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAITPaBICHHOCTH U BaXKHOM POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIMIHOTO TPY/Ja U SKOJOTMYECKH KOM(POPTHOM KU3HU KaXKI0TO WjieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMS! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIel1aTh 0OOCHOBAHHbIE 3aKJIFOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3iU4HbIX cdepax mpodhecCHoHaTbHON
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, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

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
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTa, XUMudeckas (popmyiia, ypaBHEHHUE XUMUIECKON PEaKIIuu
— TIpU pPEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHHS THUIOTE3bI MO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIILHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HaAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (OpM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEACTBA MPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
10 pe3yibTaTaM NPOBEAEHHBIX HMCCIECIOBAHUNM MYTEM COIJIACOBAHMS MO3MLUI 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 pe3yIbTaThl OCBOSHUS MTPOTPAMMBI II0 XUMUH Ha YITyOJaEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHMSI, YMCHHUS U CIIOCOOBI JICHUCTBHI 110
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»
OTPAXKAKOT:

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  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TMPU XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NNOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHI; IPEACTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWUid, TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIa, MepepadboTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

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

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHUM  MOCPEJACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakiuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUII;



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

c(hOpMHPOBAHHOCTh YMEHHUM: yCTaHABJIMBATH MPUHAIJICKHOCTh HM3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHUIICH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QpPyKTO3a, aHWIMH, JUBHUHII, H30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

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

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. BytnepoBa it 00bsICHEHHUS 3aBUCUMOCTH CBOICTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIIOAIKAHOB, AJIKEHOB, aJIKa/INEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUAOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKIY HHMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJICHTHOM 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
NPUMEHEHHE TIPOAYKTOB MEPEepabOTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliU MBICIIUTEIBHOM
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 MPUPOY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpPaBHEHUSM XHMHYECKUX PEAKIUH C HCIOJb30BaHHEM (DH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX 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,
WCITI0JIb30BATh MOJYUYEHHbIC 3HAHUS JJIs1 IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYallUsIX, CB3aHHBIX C XUMHEH;

c(OpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEJIbHO 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(hOpMHPOBAHHOCTh YMEHHUIA:

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(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl 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 OTHOIICHHMS K CBOEMY 370POBBIO M IIPHUPOJTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMsa aTOMHBIX OpOWTalei, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
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
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIIKE B OCHOBE TOHUMAHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEILIECTBA 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
MPUHIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

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 TpuBraibHbIe 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
pearupyronmx BELIECTB, TEIJIOBOMY 3(QQEKTy peakinu, U3MEHEHHUIO CTEleHeH
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenaeneeBa u 1€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOIOB
[lepuonnueckoinr  cucremsl  J.M.  MeHneneeBa,  uWCMOOJb3ys  TOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUNM no nepuogaMm U rpynmam  Ilepuoamyeckon cucremsr /J[. .
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 CYUIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX 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 NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
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
MNOHATUSIMUA U TPEICTABICHUSMH JIPYTUX €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)
IIPOJLYKTa PEAKLMH, €CJIM OJHO U3 HMCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIell 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) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LEIb UCCIEI0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dopMe  pe3ynbTaThl JKCHEPUMEHTAa, 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
JESITENPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3JI0POBbS, OKPYKAIOWIEH MPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIICCTBISITh I€JICHANIPABICHHBIA TTOWCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(MOPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 https://m.edso0.ru/K8B3H5PS1
Hroro no pazaeny 12
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM DJieKTpoHHbIE (IHpPOBbHIE)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTsbI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuognueckuit
II
11 JAROH T L cPHOMIRCORA CHETCMA 9 https://m.edsoo.ru/R39EAGJPC
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
1.2 Crpocnne sewectsa. Muoroodpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMUYECKUE peaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 Hewmeramisb 31 1 3 https://m.eds00.ru/9NCC2YQRJ
2.2 MeTais 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Paznen 3. Xumus v :Ku3Hb
M . X
3.1 CTOART HOSHATILE B XU MM 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8
[MPOI'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN

https://m.edsoo.ru/48G4H34K4

DJNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BasieHTHBIC BO3MOXHOCTH
aToMma yriaepoja

https://m.edso0.ru/ODI6 T8LIR

XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH

https://m.edso00.ru/C42CCDY5S

Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUN A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Bust m3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHASI.
OnexTpoHHbIE 3G (DEKTHI B

https://m.edso00.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OpraHuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U
cucTeMaTuyeckas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakuuii B
OpraHN4YeCKON XUMHH

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/M5DJY MP9M

https://m.edsoo.ru/SKOA3EB67

10

AJIKaHBI: TOMOJIOTUYECKUH DS,
oOuras popmyina,
HOMEHKJIaTypa U U30Mepus,
AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

du3znuecknue U XUMHUECKHIE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/SHWFWZ174

https://m.edso00.ru/GV8LNQJ3X

11

HaxoxxneHnue aiikaHoB B
npupojie. CriocoOb! MOTyIeHHs
Y IPUMEHEHHNE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{ukmoankaHsl: 00IIas
dhopmyna, HOMEHKIATypa 1
n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS
Y IPUMEHEHUE

https://m.edso0.ru/Q4B59001A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

14

15

16

Pemrenne pacuy€THbIX 3a1a4 HA
oTmpeIeIICHUE MOJICKYIIIPHOM
(hopMyJIBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
ATOMOB BJIEMEHTOB, BXOIIIIHNX
B ero cocTtaB. CucreMaTH3aIus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH P,
oburast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mosiekyi. CTpyKTypHas U IUC-
TpaHC-U30MEpHs AJTKEHOB
dusnueckre 1 XUMUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObl mostyueHust u
NPUMEHEHHE aJTIKEHOB

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edsoo.ru/6 XZHRIRTW

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTnueckast padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

19

Pemenue pacu€THpix 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

AnKaaMeHbl: CONPsKEHHBIE,
H30JIMPOBAHHEIE,
KyMYJINPOBAHHBIE.

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

20

21

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX JTUEHOB

CrniocoOsl mostyueHus: u
MIPUMEHEHUE aJIKaIUEeHOB

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

22

23

AJNKUHBL: TOMOJIOTTYCCKHI
psia, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hu3nvecKue
CBOMCTBa

XHUMHUYECKHE CBOMCTBA
AJIKNHOB

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7AO03SUC

24

25

26

KauecTBennsle peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl mostyueHust u
IIPUMEHEHNE AJIKUHOB

Pemenue 3agayd: pacu€rsl 1o

YPAaBHEHUIO XUMHYECKON
peakuuu

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

27

Cucrematuzanusa 1 0000IIeHne
3HAHUH T10 TeEME

https://m.edsoo.ru/19DNOP1N8

28

ApEeHbI: TOMOJIOTHYECKUH psf,
obmas hopmyna,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE

https://m.edsoo.ru/\WNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

MoJIeKyJ1 O€H30J1a B TOTyoJIa,
uX (pU3NYECKHE CBOWCTBA

29

30

31

XUMHYECKUE CBOMCTBA aPEHOB:
peaKiy 3aMeIeHUs
XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOIOB OEH301a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUPOJIa

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BELIECTBA

https://m.edso0.ru/QFKSRGCXW

33

34

35

CriocoObl mostyueHus u
MPUMEHEHHE apEeHOB

I'enetnyeckas CBS3b MEKAY
Pa3TUYHBIMH KJIaccaMu
YII€BOJOPOIOB

Pacuérel o ypaBHEeHUAM
XUMHUYECKHUX PEaKIIHi.
CucreMaru3anus 1 0000IIeHE
3HAHUMH T10 TeMe

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo0.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsiit ras. [lomyTHeie
He(TSIHbBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

38

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenune

https://m.edsoo.ru/BDDEXD2FV

https://m.edso00.ru/ORE9Y2CYG



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

MPOAYKTOB MepepabOTKH
HedtH

39

40

41

42

43

['enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB
["anorenonpousBoHbIE
YIJIEBOJAOPOIOB: AJIEKTPOHHOE
CTPOECHUE; PEAKLUH 3aMEILCHUS
rajoreHa

JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JINTAJIONCHAIIKAHOB C MarHueM
U [IUHKOM

Cucremaruzanusa 1 0000IIeHnE
3HAHUU TIO pa3aeny
"Yranesonopoast”
KonTponbHas pabota mo Teme
"Yranesonopoast”

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

44

45

[IpenenbHbIE OHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHH PSIII,
obmast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOMCTBA

XHUMUYECKUE CBOKCTBA

MIpEACIIbHBIX OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/I9NSKPMLB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosryueHust u
HPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

IIpocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIIIMKOJIb U TIIMLEPHH,
uX (pU3UYECKHe U XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/KMYAEG5AX

49

50

51

CriocoObl nostyueHus u
IIPUMEHEHUE MHOTOaTOMHBIX
CIIUPTOB

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nyeckre CBONUCTBA.
TokcuuHocTs (heHoNa

XumMuyeckue cBoiicTBa (heHoa

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

CrniocoOsl mostyueHus u
IpUMeHeHue (heHona

ITpakTruueckas padora Ne 2.
Pemienue skcrepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benonsr"

Cucremaruzanuys u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso0.ru/J7BOQOWB6

55

Anperuapl ¥ KETOHBI:
OJICKTPOHHOC CTPOCHHUEC

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHWIILHOM TPYIIIIHI;
TOMOJIOTUYECKHE Psi/IbI, O0IIast
bopmya, uzomepus u
HOMECHKJIaTypa

56

AJbIerupl ¥ KETOHBI:
¢du3nveckre CBONCTBA;
peaKkLuy IPUCOCAUHCHHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

59

Peakuuu okucinenus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

O,Z[HOOCHOBHBIG npCacC/IbHBIC
Kap60HOBBIe KHCJIOTHI,
0COOEHHOCTHU CTPOCHHUA UX
MOJICKYII

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckue cBOcTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHYECKHE CBOMCTBA
MpeieIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

63

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

OcoOEHHOCTH CBOWCTB:
HETpeIeIbHBIX U

https://m.edsoo.ru/NCRPAK4Z0Q

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

64

apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeH BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

66

67

CriocoObI mosryueHust u
pUMeHeHHe KapOOHOBBIX
KHCIIOT

Cnoxxubie 3¢upsbI:
TOMOJIOTUYECKHH psifl, 0Ommas
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMHYECKUE
CBOMCTBa 3(UpOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

68

69

Pemenue pacu€THpIxX 3a1a4: 110
YPAaBHEHUIO XUMHYECKON
peaxkuuu, Ha ONpeeIICHNue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEIECTBA
[IpakTnueckas padora Ne 3.
Pemenne skcriepuMeHTaIbHBIX
3agau no Teme "KapOoHoBbIe
KuCA0ThL. CroxxHbIe 3¢ups"

https://m.edso0.ru/K51200HVD

https://m.edso00.ru/OGEJG1Z6Q

70

XKupsl: ctpoenue, pusnueckue
Y XMMHYECKHE CBOMCTBA
(runpoinus)

https://m.edso0.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KUPOB,
COJIepIKAIINX OCTATKH
HETPeICIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoje

https://m.edsoo.ru/HAIOMQY A6

72

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, UX
Moroltee aevictsue. Ilousarue o
CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPIKAIINX
OpraHUYECKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

75

76

77

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUI

Cucremaruzanus 1 00001eHne
3HAHUH 10 TEME

OOw1ast xapakTepUCTHKA
YTJIEBO/IOB M KilaccuuKanus
yIJIA€BOJIOB (MOHO-, TU- U
HoJIucaxapu/ibl)
Mounocaxapubl: pu3nuecKue
CBOWCTBA U HAXOXKJICHHUE B
pupoe

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WMS8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHne rroKo3sl, e€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTH
opraHusma

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3ndecKue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE

https://m.edso0.ru/52Z6UKUNG

81

82

83

[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIX 3a71a4 Ha
oIpejiesicHUE JI0JIM BbIX0/1a
MPOJYKTA PEaKIUU OT
TEOPETUIECCKH BO3MOIKHOTO
Cucremaruzanusa 1 0000IIeHnE
3HAHUU TIO pa3aeny

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

KonTponbHas pabota no teme
"Kucnoponconep:xaiue
OpraHu4ecKue coeAuHeHus"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KJTaccuuKkanms,
CTPOEHHE MOJIEKYJI, 001I1ast
dhopmyna, uzomepus,
HOMEHKJIAaTypa U GU3NYECKUE
CBONCTBA

https://m.eds00.ru/64T9T10Z2V

86

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

https://m.edso0.ru/FRTQ7TUDA

88

CriocoObI mosryueHust u
IpUMEHEHHE alTn(aTHIECKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus,
¢busnveckne CBONCTBA.
OTtnenbHBIC IPEACTABUTENH 0L
AMUHOKUCJIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHUECKHEe CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICTITHIOB

https://m.edsoo.ru/I16QZ981XZ

91

92

benku kak npupoHbIe
MIOJINMEPBL; CTPYKTYPBI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

https://m.edso0.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

93

A3oTcoaep:kaime
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJib

https://m.edso00.ru/6 A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenue skciepuMeHTATBHBIX
3aJ1a4 10 TEME
"A3oTcoaepkaliue
OpraHu4ecKkue coeuHeHus"

https://m.edso0.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas pabora Ne 5.
Pemenue skcniepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue
OpraHNYeCKUX COCTUHECHUI"

https://m.eds00.ru/4AGSLO35TE

96

KonrponsHas pabora o teme
"A3oTcoaepkaiiue
OpraHUYeCKHUe COeTUHEHUA"

https://m.eds00.ru/R69Q6G80OU

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH U METOIbBI UX
CHUHTE3a —IOJIMMEPU3ALUs U
MMOJIMKOHICH CaIlHs

https://m.edso0.ru/7SVOS1I0N

98

99

100

101

[lmactmaccel. YTunuzauus u
nepepaboTKa IIacTuka

DnacToMepbl: HaTypaJlbHbBIN
CUHTETUYECKUE KayUyKH.
Pe3una

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepBI
CIICIUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 mo TeMe "Pacno3HaBanue
IUIACTMACC U BOJOKOH"

https://m.edsoo.ru/IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

https://m.edsoo.ru/DOQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

102

O0600611eHre U cucTeMaTH3alus
M3Y4YEHHOI0 MaTepuaa 1o
TeMe "BbICOKOMOTIEKYIIIpHBIE
coequHeHus"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuMHUYeCcKui 35eMeHT. M30Torbl
CtpoeHue 3NIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
qrcna
Krnaccudukanus XuMuueckux

3 3JIEMEHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AJICMEHTHI)
Pacnipenenenue 31€KTpoOHOB 110

4 HPCACIHCHIE SJICKTPOHOB 1 1 https://m.eds00.ru/HNSVIRET2
aTOMHBIM OpOUTAIISIM
DNeKTpOHHbIE KOHPUTypaluu

) aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.eds00.ru/56M011PUG
1 BO30Y)XJIEHHOM COCTOSTHUHU
DNeKTpOHHbIE KOH(PUTypaluu

6 VOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTPOOTPUIIATEILHOCTD
[Iepuoanueckuii 3aK0H U
[Tepuoauueckas cucrema
XuMHuueckux 3nemeHToB 1. U.

7 A 1 https://m.edso0.ru/RRTS1FRBD

Menpeneesa, cBS3b €
COBPEMEHHOW T€OpUel CTPOCHUS
aTOMOB



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYIIIaM
U TIepuoIam

Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHY MABMC

10

Bunnl xumMu4ueckou CBSI3H.
MexaHu3mMbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMoneKysapHbIe
B3aHUMOJICHCTBHS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

14

BemectBa MonekyaspHOTo 1
HEMOJICKYJIIPHOTO CTPOCHHS.
Tunel KPUCTATTUYECKUX
pPEILIETOK ¥ CBOMCTBA BEILIECTB
[TonsTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUTHBIX PacTBOPax

https://m.edsoo0.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMIO



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

HcrrHHbIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObI BBIpaXKeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemrenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHSATUI
""MaccoBasi 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAsA

KOHIIEHTpanus"

https://m.edso0.ru/9YYG9X6FN

18

19

Knaccudukanms n
HOMCHKJIATYpa HEOPTaHUUECKUX
BEIIECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEQOFM5

20

21

KonTponbHas padora no temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTs"

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZM8REE



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

22

23

24

25

TemnoBbie 3¢ dexThI
XUMHUYECKUX PEAKLUN.
Tepmoxumuyeckre ypaBHECHHS

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ u

TCPMOXUMHUYCCKUM YPABHCHHUAM

CKOpOCTh XMMUYECKOI peakiuu,

€€ 3aBUCUMOCTD OT Pa3IUYHbIX
¢dakropoB. Katanus u
KaTaJan3aTophl

I'omorennsie u T'CTCPOTICHHBIC
peaKuu

https://m.edso0.ru/9TSXHFMT4

https://m.edsoo.ru/V5WAVUX0H

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YO

26

[IpaxTuueckas padora Ne 1 o
teMe "BrusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

https://m.eds00.ru/NGQO5JTY7

27

28

29

ObpaTtumble U HEOOpaTUMBbIE
peakunn. XuMHUYECKOe
paBHOBECHE

ITpakTryeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUS"

3J'ICKTpOJII/ITI/I‘-ICCKaSI
JUucconuanus. CunbHbIC B

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/8UJMTOHPO



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

ciabbie eKTponuThl. CTerneHb
JMCCOIUALINH

30

HNonHoe npousseneHue BOBL.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii nokasarens (pH)
pacTtBopa

https://m.edsoo0.ru/7S6FENI1YU

31

32

33

I'maponus cosneil. Peakiuu,
MPOTEKAIOIIHUE B paCTBOPax
3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o
Teme "XUMHUUYECKHE PEeaKIuU B
pacTBOpax 3JAEKTPOJIUTOB"

OKHCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
BakHeiilne OKHUCIUTEIN U
BOCCTAaHOBHUTEIIN

https://m.edsoo.ru/LSHMAMHLJ

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQA7THSZT

34

MeTo/1 37EKTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

36

DNEeKTPOJIN3 PACTBOPOB U
pacIyIaBoB BEIIECTB
Pemenue 3anay pa3nuvHbIX
THUTIOB

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzamus 1 00001eHne
3HaHUH o TeMe " XUuMHUUYecKue
peakuun"

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

KonrponsHas pabora o Teme
"Xumuueckue peakiuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX djieMeHToR /1. .
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

https://m.edso0.ru/S2T11G534

41

Annotponus HeMETauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)

https://m.edsoo.ru/DKHVETX6S

42

43

44

45

Bonopon: nonydenue,
¢bu3nvecKre 1 XUMHUECKUE
cBoycTBa. ['mapuael

I"anoreHsl: HaX0X/IEHHUE B
IpUPOJIE, CIOCOOBI MOTYUYEHUH,
(1)I/ISI/I‘I€CKI/IG U XUMHNYECKHEC
CBOMCTBA

l'anorenoBonopoasl.
Baxneiimue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB
JlaGopaTopHsble u
MIPOMBIIIJICHHBIE CITOCOOBI
MIOJIyYEHUS TAJIOT€HOB.
[IpuMeHeHne ranoreHoB 1 ux
COETUHEHUN

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo0.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

[TpakTuyeckas pabora Ne 4.
Pemenue sxkciepuMeHTAIbHBIX
3agad4 no reme "l"anorednr"”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XuMuyeckue cporctsa. O30H.
[Ipumenenue kucnopoaa u
030Ha

https://m.edsoo.ru/5LQHHJCFF

48

49

50

Okcuabl ¥ TEPOKCHUIBI

Pemenue 3agayd pazinuHbIx
THIIOB

Cepa: Hax0XJI€HUE B PUPOJIE,
CHOCOOBI MOTYYEeHHUS,
(hU3UYECKHE U XUMUYCCKUE
CBOMCTBA

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo0.ru/Q8L50HZYY

https://m.edso0.ru/3JASEFNQOK

51

CepoBonoponi, Cyabpuabl

https://m.edsoo.ru/PMO9PHT23

52

53

54

Kucnopoaconepxkaiue
coenuHeHus cepbl. OCOOCHHOCTH
CBOMCTB CEPHOM KHCIIOTHI

ITpakTuueckas paGora Ne 5.
Pemienue sxkcrepuMeHTaIbHBIX
3anau o teme "Cepa u eé
coenuuenus"

A30T: HaXOXJICHHE B IIPUPOJIE,
CIOCOOBI OTYUEHUS,
bu3nUecKre 1 XUMUYECKHE
CBOMCTBA. AMMHAK, HUTPHU/IbI

https://m.edso0.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://m.eds00.ru/271860BC3

56

IIpuMeHeHue a301a U ero
COoeIMHEHUI. A30THBIC
ynoOpeHus

https://m.edsoo.ru/MO1P0340QF

57

dochop: HaXOKICHHE B
MIPUPO/IE, CIOCOOBI MOTYYEHUS,
(1)I/I3I/I‘IGCKI/IG U XUMHUYCCKHUC
cBoricTBa. @ochuast u hochun

https://m.edso0.ru/PXZ01Z20QS0

58

59

60

61

62

Oxcunsl hocdopa,
dbocdopcoaepkame KUCIOTHI.
Comu pochopHOI KUCITIOTHI

[Ipumenenue dpochopa u ero
coeauHenuil. @ochopHbie
ynoopeHus

ITpakTruyeckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3amad o reme "A3ot u dpocdop
U UX COeqUHEHU"

Yraepoa: HaXOXJIEHHE B
MIPUPOJIE, ATIOTPOIIHBIE
Moaudukanum; GU3ndecKue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHUE

Oxcun yranepona(ll), oxcun
yraepona(lV), yronsnas
KHCJI0Ta U €€ COJIU

https://m.eds00.ru/00ZT28DNQ

https://m.edsoo0.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2

https://m.edsoo.ru/IWDS30OTDR

https://m.edso0.ru/6DLNT13TE



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE

63

Pewenne 3anau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

KpemHuuii: HaxoxXaeHUE B
PUPOJIE, CIIOCOOBI MOTYUYEHUS,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

66

Oxcun kpemuus(1V),
KpPEMHHUEBast KUCIIOTA, CHIIMKATHI
[IprMeHeHHEe KPEMHUS U €r0

coenuHennii. CTEKIIO, €eTo
MOJIy4eHUe, BUIBI CTEKIIa

https://m.edso0.ru/NTQOS329K

https://m.edso00.ru/IXJ00600T

67

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.eds00.ru/S5319XD1S

68

69

Cucremaruzanusa 1 00001IeHnE
3Hanui mo reme "Hemerauier"

KonTponbHas pabota mo Teme
"HemeTtamasr"

https://m.eds00.ru/QCSGMOTFES

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yabTaToB
KOHTpPOJIBbHON paboTHI,
KOPPEKIHs OIUO0K

https://m.edsoo.ru/LAOAONSJ7

71

[TonoxeHne MeTaJIOB B
[Tepuonnueckoit cucreme
XUMHUYCCKUX DJICMCHTOB.
OcoOeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

https://m.edsoo.ru/57FR910P1



https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHue
METaJIJIOB B OBITY U TEXHUKE

https://m.edsoo0.ru/ICNOR6AKW

73

74

75

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3ana4 pa3nu4HbIX
TUIIOB
DNEeKTPOXUMUYECKUN P

HarnpsbKkeHui MetauioB. O0mue
CHOCOOBI MOTYyYEHUS] METAILIOB

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

76

77

OOm1ast xapaKTEepUCTHKA
MeTaiioB |A-rpymbl
Ilepuonuueckoit cucTemMbl
XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nonydenue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BEIIECTB U UX COCIUHEHNNU

OO01mas xapakTepucThKa
MmeTauioB ||A-rpymmbl
[Iepuoanueckoit cucTemsl
XUMHYCSCKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUK: MOJTy4YEHHUE,
(hU3UYECKHEe U XUMHUYECKUE
CBOIWCTBA, TPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COSIUHECHUN

https://m.edsoo.ru/W4VWNSJ5E

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTkoCcTh BOBI U CIOCOOEI €€
yCTpaHEHUS

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

79

AIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJIBQ6

80

AmMpoTepHbIe CBOIICTBA OKCHIA
U TUAPOKCHUIA AITFOMUHUS,
THJIPOKCOKOMITIEKCHI
AIIOMHHUS, UX TPUMEHCHHE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

85

Pemenue 3anau pa3inn4HbIX
TUIIOB

[IpakTuueckas padorta Ne 7.
Pemrenue skcnepuMeHTaIbHBIX
3a7ad4 1o teme "MeTaiibl
[JIaBHBIX noArpynmn"

OO1w1ast xapakTepUCTHKA
METaJIJIOB TTOOOYHBIX MOATPYIIIT
(B-rpynm) Ilepnoanueckoii
CHCTEMbl XUMUYECKHUX
3JIEMEHTOB

du3znuecknue U XUMHUUECKHIE
CBOMCTBa XpoMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

Baxxnenmmne coeTmHEHNS

MapraHga. HepMaHraHaT Kaius,
€ro OKHCIUTEIbHBIC CBOMCTBA

https://m.eds00.ru/ZCTJX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFEX8X4

86

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKUEC
CBOMCTBA JKeje3a U ero
coeguHenuil. [lonyuenue n
MIPUMEHEHHUE CILJIABOB XKeje3a

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

87

dusnueckue U XUMUICCKUE
CBOIiCTBa MEIU U €8
COCAMHEHHH, UX MPUMEHEHUE

https://m.edso0.ru/GET2L9K3X

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COEAMHEHUH, UX IPUMEHEHHUE.
['uaIpOKCOKOMILIEKCHI IIMHKA

https://m.edsoo.ru/O4C50QKBEJ

89

[TpakTuyeckas padora Ne 8.
Pelenue sxcriepuMeHTaTbHBIX
3aja4 1o reme "Mertasuibl
mo0OYHBIX oArpym"

https://m.edsoo.ru/BAJAYWS82G

90

91

Pemenue 3amau Pa3INIHbIX
THUIIOB

O00011IeHIE U CUCTEMATU3ALIUS

M3Y4YEHHOT0 MaTepuaa o TeMe
"Mertamuipr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas pabota no teme
"Meramib"

https://m.edsoo.ru/4Z62\VV30B1

93

94

95

AHanu3 pe3yabTaToB
KOHTpPOJIBbHON paboTHI,
KOppEeKIHsI OIINO0K

Pone xumuu B odecrieueHun
YCTOMYMBOI'O Pa3BUTUSA
yenoBeuecTBa. IloHsaTue o
HaquBIX METOodax
HCCIICIOBAHUS BEIIECTB

HayuHble IpUHIUIIBL
OpraHMU3alKi XMMHUYECKOTO

https://m.edso00.ru/KGZODOKTT

https://m.eds00.ru/SSTS5RWKS8

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

npou3BojicTBa. [IpoMbliiieHHBIE
CIOCOOBI MOTyYEHUS
Ba)KHEHIIINX BEIIECTB

96

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollel CpeJibl U €ro
IIOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

98

XuMHMs 1 3J0pOBbE YEI0BEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B

o0ecIieueHnu MUILEBOU
0€30I1aCHOCTH

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

99

KocmeTnueckue u
naphroMepHBIC CPEICTBA.
briToBasg xumug

https://m.edsoo.ru/0\VV85PPBKW

100

XuMHs B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKILIMOHHBIE MaTePHAIIbI

https://m.edso0.ru/5FX2N2T3J

101

102

XUMHSA B CEITBCKOM XO3SICTBE.
Opranuveckre 1 MUHEPATHHBIC
yaoOpeHus

CucremMatu3amnys 1 000011IeHNE
3HAHUMU T10 TeMe

https://m.edsoo.ru/YY395R0QAJ

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAsT 000J0YKa artoma, S-, p-, O-3/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KPaTHBIE CBS3M), THOpHUIM3aLIUSL
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
CKeNeT, (DyHKIMOHAJIbHAs TIpyMIa, paJukan, H30Mepbl, CTPYKTypHas
dopmyna, wu3omepusi  (CTpyKTypHas, TreomeTrpuueckas  (Luc-,
TPAHCU30MEPHs), TOMOJOTHUYECKHI pPsii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, ONOJIOTHYECKN aKTHBHbIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, oOpaTuMele U HEOOpPATUMBIE), PACTBOP, IEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHYECKAass  JUCCOIMANNs,  CTETCHb
JIMCCOLIMANINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOEHHUS OPTaHHYECKUX
BemiecTB A.M. ByTiiepoBa, Teopust JIEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MTPUUMHHOCTH U CUCTEMHOCTH
XMMHUYECKUX SIBJICHUM, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAxX

1.4

1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o01mre HayYyHble TPUHIUITBI XUMUYECKOTO MTPOM3BOJICTBA (HA IpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEICCTB U UX MPEBpaIleHUi
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAIBHOTO CAWHCTBA MHpPa

CdopMHPOBaHHOCTH YMEHUS UCIIOJIH30BATh:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOIr'o COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHMKY JJISi COCTaBJICHUS (POPMYT HEOPTaHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEIECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4cCKrUE BCIICCTBA, CAaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermmoBoMy A(PQeKTy peakimuu, W3MEHEHHIO CTENeHEeH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTar3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) W HOHOB

XUMHUYECKUX 3JieMeHTOB 1 — 4 mepuonoB Ilepumogmyeckoil cuctembl




J.N. Menaeneesa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ys HOHATHUS

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTABJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEaKIuit

YpaBHEHHsI PEaKIUil pa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI DPEaKIUid HMOHHOTO OOMEHa, YYHTBHIBAas YCJIOBHUSA, IPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX MpPUMEpPAaX XapaKTep 3aBUCUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BJIHUSHUS aTOMOB U
IpyII aToOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH peanuzanuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpynmnaM CcoeIuHEHU (MpOCThlE BEUIECTBA, OKCHJbI, THIPOKCHUIBI,
COJIM; YTJIEBOAOPO/IbI, POCThIE 3PUPBI, CIUPTHI, (PEHOIIBI, alTbAETHIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOJTMYECTBa BELIECTBA) MPOJYKTa PEAKLIUH, €CIIA OJTHO
U3 HCXOAHBIX BEILIECTB JaHO B BUJE pacTBOpa C OIPEAEIEHHON
MaccOBOM J10J1ell paCTBOPEHHOIO BEIIECTBA WM 1aHO B N30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BBIXO/1a TIPOJITYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILIEHHH Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUN
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

CpopMupOBaHHOCTh YMEHHSI MPUMEHATH (MCIOJIb30BAaTh) 3HAHHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HWE M HM3YYCHHE CBONCTB HEOPraHUYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKALUX OPraHNYECKUX BEILECTB,
pelIeHre  HKCHEpUMEHTAJIbHBIX  33Jad IO  PaclO3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHOoro oOpalieHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTh YMEHHUS OCYIIECTBIIATH LI€I€HANPABICHHBINA TOUCK
XUMHUYECKOW HHGOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOH MH(OpMalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJICHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yYMEHHUSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCJIEACTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

IIOHyCTPIMOﬁ KOHIOCHTpAllU, W TMOACHATHL Ha IPUMEpax CIIOCOOBI




YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IGCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreThdyeckuM YpoBHAM. Kiaccupukanuss XuMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOSHUS SHEPTeTUICCKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KOH(bI/IpraI_[I/IH aroMma. BanenTtHrle QJICKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux dieMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenaeneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB DJIEMEHTOB M HMX COCIUHEHHH 10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTb. DneKTpooTpUunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cB3M (KOBaJIeHTHAs, MOHHAsI, METAaJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJEKYISPHOTO M HEMOJIEKYISPHOTO  CTpOeHUs.  Turmsl
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeHIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

OOpatumblie peaknuu. XuUMHUYECKoe paBHoBecue. (DakToOpbhl, BIUAIONIKME Ha
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense
DnekTponauTnueckas nuccounanus. CUIbHbIE U cliadble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)

pactBopa

1.11

CnocoObl  BbIpaXeHHs  KOHLEHTpAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOTO BEIIECTBAa, MOJsIpHAs KOHLEHTpauus. HaceimenHsle u

HEHACBILIEHHBIE PACTBOPHI, paCTBOPpUMOCTh. KpucTaminoruaparsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHHeM PH. MeToasl anekTpoHHOro OajiaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIOCOOBI TOTYYEHUS] METAJUIOB

XHWMHUYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TaJOTeHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEeMHHUS) W HX COCAMHCHUH  (OKCHIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

Wnentndukanus HeOpranndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHblid CKENET OPraHNn4eCKOW MOJIEKYJIBI.
KpatHocTh XUMHUYECKOM CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-rHOpuAM3alMU
opOuTasneit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoenust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u uzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOUW rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccUpUKAIMU OpraHWYECKUX BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COCJAMHEHUN (CHCTEMAaTHUeCKas) W TpPUBHAJIbHbIC HA3BAHUS

BaKHEHIIINX HpCI[CTaBI/ITCJICI\/'I KJIACCOB OPraHNYCCKUX BCUICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCaKkunu. Ilonsatue o

HyKJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

PasMEpoOM IUKIIA. PeaKHI/II/I MNPpUCOCIAUHCHUSA U PaIUKAJIBHOI'O 3aMCILICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHUS (TAIOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAaHUE, THIpaTalus), TOPEHUs, OKUCIICHUS U
nojauMepu3ayy. IIpoMbluieHHBIe W J1a00OpaTOpHbIE CHOCOOBI MONTYYEHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA aJIKaJWEHOB: PEAKIMH MPUCOCTUHEHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TopeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelIeHHs], MPHUCOSANHEeHUs (TUIpPUpPOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Tonyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBHE C HATpUEM Kak Croco0  YCTAaHOBJICHUS  HAIUYHUA
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMH  Kak  Ccrmoco0  MOITy4eHUs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyuenue sTaHoNa: peakiusi OpOXKEHHUS TIIIOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENN MPEeIbHbBIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaernapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMH Ha KapOOHWIbHYIO TpyHNy (peakuusi «cepedpsHOro
3epkanay, B3aumoaenicteue ¢ ruapokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, TruAparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTCIIb KECTOHOB. OcoOeHHOCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBBUHOU
KUCJIOTHL. [lomydeHne mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, QJKEHOB, NMEPBUYHBIX CIHPTOB, albIAErHMAOB. Briciiue

MMPpEACIIbHBIC U HCITPCACIIbHLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croxHBIX 3(QUPOB B
NUIIEBOH U mapdroMepHOil MpoMBINUIEHHOCTH. JKUpPBI Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICHIMX KapOOHOBBIX KUCIOT. XMMHYECKHE CBOWCTBA KMPOB:

TUApPUPOBaHUE, OKHcIeHHe. ['Maponu3, WM OMBUICHHE, )KMPOB KakK CIOC00




MPOMBINIJICHHOTO TIOyYEHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMM C YYacTHEM CIHMPTOBBIX H
IBJICTUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMenenue rimtoko3bl, e
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
nucaxapuaoB. [lonucaxapuisl: kpaxmail, IIUKoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoA0M. XUMHUYECKHE CBOMCTBA LEJIIFOJIO3bI: THIPOIN3, OTydeHHUE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNKM. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpPraHUYECKHe
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyromue Oenku. XUMUYEeCKHe
CBOMCTBa O€JIKOB: THAPOIIU3, JeHATypallts, KayeCTBEHHbIE (IIBETHBIE) PEaKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs! MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peaky MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

Wnentuduxaius opraHndeckux coenrHeHuil. Pemenue

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paClIO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eHeTnueckas cBsI3p MEXKy KJIacCaMU OPTaHUYECKUX COCIMHEHUN

XuMu U KU3Hb

XuMus B TOBceAHEBHOW >Xu3HU. [IpaBuia Oe3omacHOi pabOTBI C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

ras3bl, IX COCTaB 1 ucnojb3oBanue. CoctaB HepTH U e€ nepepaboTka (IpUPOIHBIC

VCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CpPelbl U €ro

nocienctsus. Oxpana rugpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHUYeCcKoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ W11 OpPraHUYECKOU
MPOMBIIIUIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérbl Mmaccsl BenecTBa Uiiu 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY
' BElIECTBA, Macce Wi 00bEMY OJTHOTO U3 YUaCTBYIOIIMX B PEAKLIUU BEIIECTB

5.2 Pacuérsr TermoBoro 3¢ dekra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOIIEHH Ta30B MPU XUMHUYECKUX PEAKIUIX

5.4 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

' OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 Pacuérer maccoBoii miin 00bEMHOMN JTOJIM BBIXOJIa TTPOJIYKTA PEAKIIUU OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérel maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 omHO W3 BEmIECTB IaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOIA 10JIei
PacTBOPEHHOTO BEWIECTBA
5.7 Pacuétel ¢ ucnoap30BaHNEM MOHITHI «MaccoBas J10JIs», «MOJSIpHas
' KOHIICHTpALUs», KPaCTBOPUMOCTb
Haxoxaenne MosieKymsipHON (popMyJIbl OpraHMYECKOro BEIIECTBA IO €T0
5.8  MIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB, WU 110

HPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






