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HOACHUTEJIBHASA 3AITUCKA

Pabouast mporpamMMa mo XMMHUU Ha YPOBHE CPEIHEro 001ero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOi oOpa3oBaTenbHOMI IPOTPAMMBI CpEIHETO ob1ero
oOpazoBanusi(POII COO), npencraBneHHbIX B PeaepasibHOM TOCYJIapCTBEHHOM
oOpazoBarensHOM crangapre COQO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOTro mpeaMera «XuMHUs» B 00pa3oBaTelibHbIX Opranuzanusx Poccuiickoi
Odenepaniiy, peaNu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPaMMBI, U
OCHOBHBIX TOJIOKeHUN «CTpaternn pas3BuUTUs BoOcHHTaHHs B Poccuiickoii
Oenepanuu Ha nepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YINIyOJEHHOTO M3Y4YEHHUs 3aHMMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenmera, peanuzyeMoe B yCIoBUSX —AudepeHIIupPOBAHHOTO,
NpoQUIBHOrO O00y4YeHUsl, NPU3BAHO OOECHEYUTh O0O0IIE0O0pa30BaTENbHYI0 U
OOLIEKYJIbTYPHYIO TOJTOTOBKY BBIMIYCKHMKOB IIKOJbI, HEOOXOOUMYIO JJIst
ajanTayy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TaAKKe IS
MPOJIOJDKEHUS 00y4YeHUsI B OpraHu3alusax Npo(ecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS] OJJTHOM U3 TPUOPUTETHBIX JUCIUIUINH.

B mporpamme Mo XWMHM Ha3Hauy€HHE INpeaMeTa «XUMUSD» MOJIy4aeT
HOAPOOHYI0O  MHTEPHPETALUI0O B  COOTBETCTBMM C  OCHOBOINOJAraroluMu
nonoxkeHusimu  ®I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIETIEH, COJAEpKaHUs,
pe3ynbTaToB OOydeHHs M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCS CJEAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM IO
XUMUU QYHKIIUN:

e UH(pOPMALMOHHO-METOMYECKas, peaau3alus KOTOpoill olecreynBaeTt
MOJIyYeHUE TMPEACTABICHUSI O MLENsIX, COACpPKAHWUU, OOIeWl CTpaTeruu
0oOy4eHMs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3Y4aeMoOTro B paMKax KOHKPETHOTO MpOoduIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILIAs, KOTOpas peaycMaTpUBaET
ONpENEICHUE: NPUHLMIIOB CTPYKTYPHUPOBAHUS W IOCIIEIOBATEIBHOCTH
U3y4YeHHUs] y4eOHOro marepuasa, KOJUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; TOJIXO0JI0B K (DOPMHUPOBAHHUIO COJAEPKATEIBLHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa30oBaTENIbHBIX JTOCTHKEHHM OO0y4arommxcs B
pamMKax HTOroBOil arrectanud B (OpMe E€IUHOI0 TOCYAapCTBEHHOTO
9K3aME€Ha N0 XUMHHU.

[Iporpamma a1 yriy0JIE€HHOTO U3YYEHUSI XUMUHU:



e yCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE
Ui W3y4yeHUsT B paMKax OTAEIbHBIX mpoduieil, mnpeaycMaTpuBacT
pacmpenesnieHue U CTPYKTYpUpOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

e AT NPUMEPHOE pacHpeleleHue y4eOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSI U3yYEHHUSI OTAEIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO IOCJIEI0BATEIbHOCTh H3yYEHHUS Y4E€OHOIO
MaTepraia ¢ y4€TOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JTa€T METOJWYECKYIO MHTEPIPETALMIO LENEeH U 3a1ad U3y4eHUs MpeaMera
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAaHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
IPOrpPaMMBI CPEIHETO oO1iero oOpa3oBaHUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TakXke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUA  OO0YyYarollerocss IO OCBOCHHIO
coJlepKaHUs IpeIMETa.

Ilo BceM Ha3BaHHBIM NO3ULHUSAM B IIPOrpamMMme MO XMMHUH IPESyCMOTpEHA
MIPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHus. 3a TMpeaenaMd  yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s13aTeIbHON (MHBAPUAHTHOM) COCTAaBIISAIOLIEH CO/AEpKaHUsS Y4eOHOro ImpenmMera
«XUMHSD» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTABIIAIOIIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBerctBuM ¢ koHuentyanbHbIMM TnosiokeHusmu PI'OC COO o
Ha3HAYEHUHU TPEIMETOB 0a30BOro M YriayOJEHHOTO YpOBHEH B CHUCTEME
muddepeHIIMpoOBaHHOTO OO0yYEeHHUsT Ha ypPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJIEHHOIO U3Y4YEHHUs HANpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3y4YE€HHsS CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCUUIUIMH B By3aX M OPTaHU3ALUAX CPEIHEro MpodeccroHalIbHOTO
oOpa3zoBanusi. B o3Toll CBsA3M wu3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIECTBEHHO HA  pacllUpeHue MW  yriayOJeHue TEOpEeTUYECKOH U
PAKTUYECKON MOATOTOBKM 00YyYaroluXcsi, BEIOPABIIMX ONMPEAENIEHHBIA NMPOPUITH
oOyueHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOUIET0 NOMYyYEHUSI XUMUYECKOTO
o0pa3oBaHus B OpTaHU3AIUAX TPOPECCHOHATILHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTEILHOM MPOTPpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
U3y4YeHHE TMpeaMeTa «XUMUsS» OpPHEHTHUPOBAHO TaK)Ke Ha pelIeHue 3ajaad



BOCIUTAHUS W COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEHHTEIUICKTYaIbHBIX YMEHUN, YMEHHHN pallMOHAIM3alMi Y4eOHOTro Tpyaa U
00O0OIIEHHBIX  CMOCOOOB  JIEATENLHOCTH, MMEIOUMX  MEKIUCIUITMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocTaBnsromumMy mpeaMera «XUMHsS» Ha YpPOBHE YIIyOJIEHHOTO U3YyYEHUs
ABIAIOTCS  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranmyeckas xuMus». [Ipu onpeneneHny moaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allii COJEP’KaHUsSI TUX KYpCOB B NPOrpaMMe IO XHUMHU 32 OCHOBY
npusaTel nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOiaEHHOTO
YPOBHEU U3YUYEHHS IIPEIMETA.

OcHoBy coaepkaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKass XHUMHs» COCTABIISIET COBOKYIMHOCTb NPEIMETHBIX 3HAHUM U
YMEHHUH, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. DTa cUCTeMa
3HAHUM TOJYy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, ITO3BOJISIOIIEE
OCO3HaHHO OCBOWTb CYIIECTBEHHO OOJbIIUMH 00BEM  (PAKTOJOTMYECKOTO
Marepuana. Tak, Ha yriayOJEHHOM YpPOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOKHOCTh 3HAYUTEJIPHOTO YBEIMYEHUS O00bEMa 3HAHUM O XUMHUYECKHUX
AJIEMEHTaX W CBOMCTBAaX MX COCAMHEHWH Ha OCHOBE PACILIMPEHUs U YIIIyOJEHUS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PEaKUUid, paCCMaTPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETHUKU
U TepMoaMHAMMKU. WM3ydeHne mnepuoaudeckoro 3akoHa u Ilepuogmueckoii
CUCTEMbl ~ XMMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKas CBS3b
O0OBACHSIETCS] ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUW pH €€ 00pa30BaHuU U
pa3pylIeHHH, a TaAKXKE C TOYKH 3pEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GOopMHpOBaHHMEM  MpeACTaBiIeHHM 00
ANEKTPOXUMHUYECKUX MPOLECCAX U 3JIEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHnyeckod XMMHUU HPHU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHH yzenseTcss 0co00oe BHUMaHHUE BOMPOCcaM 00 3JEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhil.

Oco0oe 3HaueHHMe UMEeT TO, YTO Ha COJAEpKAaHUE KypCOB XHMHUU
yIIyOJIEHHOTO YPOBHS U3YUEHHUS JUIsl KJIACCOB ONPEAETIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep [ONOJHEHUH K oOIei cucreme
pPEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeaIMeThl. Tak, Hanpumep,
B COJIEpKaHUM TPEAMETa NIl KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis 60bInoe
3HaUYC€HUE OYIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuana mo obmer xumuu. [Ipu
M3Y4YeHUU TpeJMETa B JAHHOM Cllydyae akLEeHT OyJeT caeinaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHH U B (PU3HKE: aTOMHO-
MOJICKYJIsipHasE Teopusi (MOJIEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOEHUH BEILIECTB U APYTOE€.

B TO e BpemMs B COAEpXKaHUM IpeaMeTa Uil KIACCOB  XUMHUKO-
Ouonoruueckoro npo¢uias OoNbIIMI YIENbHBIM BeC OyleT UMETh OpraHudeckas
xumusi. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTH it Oosee
00CTOSITEIBHOTO  PAacCMOTPEHUS] XMMHMYECKOW  OpraHu3aluu  KJIETKA  Kak
OMOJIOTHYECKOH CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBbBIE
KHACIIOTBI U Apyrue. IIpn 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IPEIACTaBUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKMX BELIECTB CIIY)KAaT OCHOBOM I W3y4ECHUS
CYILTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPEHUSI.

B mnnmane ¢opmupoBaHMST OCHOB HaydYHOIO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METO/I0B [TIO3HAHUS U OIbITa IPAKTUYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMU NpEeIMETaMH, BXOJSIIMMH B COCTaB
npeaAMeTHbIX o0nacTeil «EcTecTBeHHO-HayuyHbIE NpeaMeTb», «MartemaTuka u
uHpopMaTuKa» U «PycCKUil SI3bIK U TUTEPATYypay.

[Ipn uzyyeHun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oduero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTHU SIBIsETCA (OPMHUPOBAHUE OCHOB
HayKM XHMHUH KakK o00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHUS, IPAKTHYECKOM
NEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
TOW 3aJayd Ha yriayOJIEHHOM YpOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraert
peanu3anuio TaKuX LeeH, Kak:

e (QopMupoBaHHE TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX Y [TO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHA  YEJOBEYECTBA: B  PEHICHUH  NpoOlJieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3aHIUN HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00ecrevYeHnr PaluMoOHAIBHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYyphl YEJIOBEKa, a TAKXKE HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

e OCBOCHHME CHUCTEMbl 3HAHUHM, JIEXKAMX B OCHOBE XHUMHUYECKON
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHSTUW, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOGHHMH BEIIECTBA HAa pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XMUMHUYECKHX PpEaKUul, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 OOIINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmHpoBaHue y oOyyJaronmxcs OCO3HAaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHMM HJi1 OOBSICHEHUS
KITIOYEBBIX HACH U MpoOJIeM COBPEMEHHOW XMMHH, AJsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO PEIICHUs MPOOIIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaIM3a U OIIEHKU C MO3UIINI KOJIOTMYECKO 0€30MacHOCTH MOCIIEICTBUN
OBITOBOM M MPOU3BOJCTBEHHOMN JEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJNB30BAHHEM U  IepepabOTKoOn
BEILECTB;

yrayOJeHue  MPEeACTaBICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOMUMBIX JUISI TPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MHPE
BEUIECTB M OOBICHEHHS XUMHUYECKUX SBJIICHHM, HMEIOIIUX MECTO B
MPUPOJE, B MPAKTUUECKOUN I€ATEIbHOCTH U MOBCEIHEBHOM KU3HH.

B muane peanm3anuu MEepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(YHKIMI LEIOCTHOW CHCTEMBI CpelHEro oO0mero oOpa3oBaHUsI IPU H3YyUYEHUU
npenMera «XuMHUA» Ha YIIYOJI€HHOM ypOBHE 0OCOOYI0  aKTyalbHOCTh
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

BOCNHUTaHUE YOEKIAEHHOCTH B TIO3HABAEMOCTU SIBICHUM TMPUPOIBI,
yBOXEHUSI K TMPOIIECCY TBOpYECTBA B O0OJIACTU TEOPETHUYECKUX U
NPUKJIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJII0O M  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPYECKHUX
CIOCOOHOCTEM oOyuaronuxcsi, (GopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHMIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM Mpo(deCCHOHANTBHON 1 00IIECTBEHHOH JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMupoBaHHE€ YMEHHMM M HABBIKOB Pa3yMHOTO MPHUPOJIOIOJIH30BAHMUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPhI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM JIESITEIbHOCTH.

OO1ee 9nciI0 9acoB, MPEAYCMOTPEHHBIX JIJIST H3yUSHUSI XUMUW Ha YTIyOJICHHOM
YpOBHE cpeaHero obmiero ob6pasoBanus, cocrabiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 gyaca B HeJero).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer W 3HAYEHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000Pa3uH OPraHUYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOCHHWE aToMa VriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOXHOCTM aToMa YIJepoja. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AMK ATOMHBIX OpOuUTaeH
yraepona. Mexanu3mbl 00pa3oBaHMsI KOBAICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKLENTOPHbIA). TUNbl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- M T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CoCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIax
opranuveckux BemecTB. [loHsTHe O CcBOOOJHOM pajaukaie, Hykieoduie u
anexTpoduie.

Teopuss crTpoeHus opraHndeckux coequHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MIPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX CcOoequHEeHUN. MoleKkysipHble U CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyJIbl  pa3IUYHBIX BHUJOB: Ppa3BEPHYTas, COKpalEHHas,
ckenerHass. M3omepus. Buabl wH30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPGHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3(PPEeKThI).

[IpeacraBnenne o kinaccudukanuu opraHuyeckux BemiecTB. [loHarue o
dbynkuuonanpHoM rpymrme. ['omonorus. ['omonornueckue psaapl. CucreMaTuyeckas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJacCcU(UKalMs OpraHUYeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

OKCIEpUMEHTANIbHbIE METOJbl H3YyYECHHUS BEUIECTB W HMX IPEBpALICHHI:
O3HAaKOMJIEHHME C 00pa3laMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, OMBITHl MO MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MpPU HArpeBaHUU
(rutaBnenne, OOyTJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHWE MOJENEH MOJICKYT
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Ankansbl. ['omosiorudeckuil psiji aakaHoB, oOmas (popMyrna, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYI aIKaHOB, Sp -
ruOpUIU3anysl aTOMHBIX opOuTanei yriaepoja, o-cBs3b. dusmyeckne CBOWCTBA
aJIKaHOB.



XHWMHUYECKUE CBOMCTBA aJKaHOB: pEAKLMH 3aMELICHUs, W30MEpHU3alllH,
JNErHIPUPOBAHMS, [IUKIN3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOTO 3aMEILICHMUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJKaHOB.

[uxnoankanel. O0mas ¢hopmysa, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MaibiX (IIMKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (IIMKJIONEHTAH, LIUKIOTNE€KCAaH) LHUKIOAIKaHOB. CrocoObl MOJydYeHHS U
IPUMEHEHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, 001mas GopMmylia, HOMEHKIATYpA.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, Sp°-
ruOpuau3anys aTOMHBIX OpOHTanell yriepoaa, 6- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (Luc-TpaHc-) wu3zoMepusi. @DuU3MYecKUe CBOWCTBA AJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEaKUUH NPUCOCAUHEHUS, 3aMEIIECHUS B (-TI0JIOKECHUE
OpU JIBOWHOM CBSA3M, MOJUMEpU3aunyd U okucieHus. IIpaBuino MapkoBHHKOBA.
KadecTBeHHbIE peakluy Ha JABOWHYIO CBsI3b. CIOCOOBI MOMYyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOWCTB
CONPSIKEHHBIX  JTUEHOB, 1,2- wu  1,4-npucoenunenue. Ilonmumepusanus
CONPsKEHHBIX TUeHOB. CriocoObl OMyYEeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMon0rnueckuil psii ankMHOB, 001as Gpopmysa, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJKUHOB.
XYWMHUYECKHE  CBOMCTBA:  peakUWd  NPHUCOCOUHEHUS,  JIUMEpU3alUh U
TpUMEpPHU3ALMH, OKHCIIEHUs. KHCTOTHBIE CBOMCTBA AJIKUHOB, MMEIOIIUX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIny Ha TPOHHYIO CBsI3b. CIOCOOBI MOTydeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtrueckue yriieBonopoasl (apensl). ['omonornueckuili psii apeHoB,
oOmas ¢popmyna, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30ma. DU3nyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKkluy 3aMelIeHHs] B OEH30JbHOM KOJIbIIE U
YIIEBOAOPOJIHOM pajuKale, pPeakUWHd NPUCOCAVHEHUS, OKUCIEHUE TOMOJIOTOB
O0enzona. IlpencraBieHre 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipupoausiii ra3. [lonyrasle HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrosib 1 npoayKTsl ero nepepadorku. CrnocoOsbl nepepaboTku HEPTH:



MEePEroHKa, KPEKUHT (TePMUYECKUN, KATATUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[IponyxTsl nepepaboTKu HEPTH, UX TPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJIHBIX YIIIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaJoreéHa Ha TUAPOKCOrpYNIy, HUTPOrPyIIy, [HAHOTPYIIILY,
amuHOrpynmy. /JlelicTBue Ha TraJOreHNpOU3BOJHBIE BOJHOTO W CIMPTOBOIO
pactBOopa miEnoun. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnons3oBanue
TJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TMpPU CHHTE3e
OpraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W HX IPEBpALICHUI:
u3ydeHue GU3MUEeCKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTD), KAaU€CTBEHHBIX
peakuuil yrieBoJOpOA0OB pa3iMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOJHOM BOJBI, pacTBOpa IEpMaHTraHaTa Kajus, B3aUMOJCHCTBUE AalETUJICHA C
aMMUa4yHbIM pacTBOpoM oOKcuaa cepebpa(l)), kauecTBeHHOE OOHaApyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIIEHA U
U3Y4YCHHE €ro CBOWCTB, O3HaKoMmiieHHe C¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJI€BOJOPOAOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kuciaopoacoaepxamme opranudyeckue coeJHHEHUS.

IIpenenbHble OAHOATOMHBIE CcHUPTHL. CTpOeHHME MOJIEKyn (Ha IpuMepe
MeTaHoJa W 3TaHoya). ['omosormyeckuil psa, oOmas Gopmyna, H30oMepus,
HOMEHKJaTypa W kiaccuukanus. Du3nMdeckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJgopoaHble CBSI3M MEXAY MOJIEKYJaMU CIHPTOB.
XVWMHUYECKHE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JeruapaTaluu, OKUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [lelicTBHE 3TaHOIA U METAaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U U3omepus. OcoOeHHOCTU (HUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — ASTUJIECHIJIMKOIb U TIULEpUH. DU3NUecKue Hu
XUMUYECKUE CBOWMCTBA: PEAKLMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUuYeCKUMU
U HEOPraHMYECKUMM KHUCJIOTAMM, KAYECTBEHHAs pEeakIMs Ha MHOI0ATOMHBIE
cnuptel. [IpencraBieHne o MexaHuU3Me pPEAKIHUN HYKICO(DUIBLHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m uenoBeka. CrnocoObl MOJMy4YeHHs] M IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CtpoeHHe MOJEKYIbl, B3aUMHOE BIMSHUE THUIPOKCOTPYIIIBI U
OeH3oabHOTO siapa. Duzmdeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB (enona. KauectBennwsie peakuuu Ha ¢GeHod. TOKCHYHOCTH (heHoa.
Crioco0sI ostydeHus u npuMenenue gpexona. GenondopmanpaeruaHas cMoa.

KapOGoHuibHble COETMHEHUS — alIbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOM TpynIibl. ['oMoslornueckue psiibl aabIAeTuI0B U KETOHOB, OO0IIas
dbopmymna, m3oMepusi U HOMEHKIaTypa. DU3NYECKHe CBOMCTBA albJCTHIOB H
KETOHOB.  XMMHUYECKHE CBOMCTBA  aJIbJIETUJOB M  KETOHOB:  peaKUuu
npucoenrHeHns. OKHUCIIEHHE albJeruI0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJICTUIBI.
CniocoObl IOJTy4eHHS U IPUMEHEHHE alibJETU]I0OB U KETOHOB.

OnHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust u HomeHKknaTypa. @u3ndecKkue CBOCTBA
OJIHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOMCTB MypaBbHMHOW KUCIOTHL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0EeHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCIOT. IlpencraBurenu BbICHIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJbMUTHHOBAs, OJEUHOBas, JIUHOIEBAS,
NuHOoNIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['oMonoruueckuit psia, oOwmas Gopmyna, HU30OMEPHUS H
HOMEHKJIaTypa. DHU3nUecKue M XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puzndeckiue 1 XUMHUUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCJION U 1enoYHou cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKALIUX OCTATKU
HETpEAENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpI14 Kak coJIi BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiCTBUE.

Oobmas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MoOHO-, 1U-
U mnonucaxapuabl). MoHocaxapuzbl: TJIIOKO3a, (pYyKTO3a, rajakrosa, pu0o3a,
ne3okcupru6o3a. dusnyeckne CBOMCTBA U HaXOXkAEHHE B npupoje. DOTOCUHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYAaCTUEM CIIUPTOBBIX U AJIbJACTHIHOMN
rpynn, CHMPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIBHOCTH OopraHusMa. Jlucaxapuisl: caxapo3a, MajbTo3a 1
nakTo3a. BoccranaBnuBaronyie 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuapl: Kpaxmail,
INIMKOTeH M 1eiunoao3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaja, IJIMKOTe€Ha |
neiutroio3bl.  PU3WUYECKHE CBOWCTBA KpaxMala W LEJUIFOJI03bl. XHMUYECKHE
CBOMCTBa Kpaxmajia: TMIpOJu3, KAaYeCTBEHHAs pEaKkius C HOJ0M. XUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIU3, ModyyeHue 3pupoB uemtonosbl. [loHsrue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJCUCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE 3THUJIOBOTO CIIMPTA B aJbJACTH] Ha PACKAIEHHONM MEIHOW ITPOBOJIOKE,
OKHCJIEHHE STWJIOBOTO CHHUpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), KAUECTBEHHbIE PEAKIHMH Ha anbAeruibl (C TUIPOKCHIOM
muammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuuss raunepuHa
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJENCTBHE pacTBOpa TIJIHOKO3bl ¢ ruapokcugoMm Meau(ll), B3aumoneiicTeue
Kpaxmaya ¢ MOJOM, PEIICHHE DKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupTsl U
denomb», «KapboHoBbie kuca0Thl. ClOKHBIE 3)UPBD.

A3oTcoaep:Kkalye OpraHnyecKre CoeAuHEeHUs.

AMUHBI — OpraHUYECKUE MPOU3BOJHbIE ammuaka. Kiaccudukanys aMUHOB:
anudaTtuyeckue M apoMaTHYeCKue; IMEepBUYHBbIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moiekyn, obmas (opmyna, U30MepHs, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWINPOBAHNUE, B3aUMOJIECHUCTBUE IEPBUYHBIX AMHHOB C Aa30THUCTOM KHCIOTOW.
Conm aJIKMIIaMMOHHSL.

AHUIIMH — TIPEACTaBUTENb AaMHUHOB apoMarndeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOE BIMsSIHUE TPyNI aTOMOB B MOJIeKyJe aHWInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHwiMH. CrocoObl
HOJyYyeHUs M TMpPUMEHEHHE aaudaTHuecKux aMHuHOB. llomyueHue aHunMHa W3
HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENH O
AMHUHOKHUCJIOT: T[JMUWH, anaHuH. @OuU3NYecKne CBOWCTBA AMUHOKMCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM@OTEpHBIX  OPraHUYECKHX
COCIMHEHUM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHUIOB.

benku kak npuponHeie nonumepsl. [lepBuyHas, BTOpUYHAs W TpPETUUHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIPOIU3, AEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
pacTBOopeHHe O€NKOB B BOJE, JAeHATypalus O€JKOB NpPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe OHKCIEPUMEHTAIbHbIX 33Jad 10 TeMaM
«A3oTconepkale — OpraHnueckue — coenuHeHus» U «Pacno3naBanume
OPraHUYECKUX COCITUHECHUI.

BricokoMoJ1eKyJISIpHBIE COeIMHEHHS.

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALUU, CPENHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIUS U TTOJTMKOHICHCAIIHS.

[Tomumepubie Mmatepuanbl. [lmacTMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHWIXJIOPUA, TOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJmd THIIeHTepedTanaT). Y Tunnsanus u nepepaboTka IiacTuka.

DacToOMeEpBI: HaTypaJbHBII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJTOPOIPEHOBHIN, U30MPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIOMOK, MIEPCTh, MEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tomumepsnl CIIEIMAIBHOTO Ha3HAYCHUS (Tepron, KeBJIap,
AIIEKTPOTIPOBOIAIINE TOJTUMEPHI, OMOpa3IaracMbie MOJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJbl HM3YYECHHS BEIIECTB M WX IMPEBpalllCHUIA:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE SKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MomnekyiasipHOd ¢GOpMysbl OPraHUYECKOTrOo COCAMHEHHS I10
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbI OpPraHUYECKOr0 COCIUMHEHHS Mo Macce (00bEMY)
MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMy W/WIU MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONpPEACIICHUE JOJIU BBIXOJIa MPOAYKTa PEAKUUH OT TEOPETUUECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOM XUMUHU B
10 xjacce OCYIIECTBISAETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIHUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUN, TaK U TOHSITUM, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIC TIOHSTHUSA: SBJICHUE, HAyUYHbIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIeHUe, H3MEpEeHue,
AKCIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKyJa,
AHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, IHEPTus,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOPHBIA THUIl MUTAHUA, OpOKEHUE,



¢orocuHTe3, IBIXaHWE, OENKHW, YIJIEBOABI, JXUPHI, HYKIEHHOBBIC KHCIIOTHI,
(epMEeHTHI.

['eorpadust: mone3Hple NCKOMAEMBIE, TOILIUBO.

TexHomorus: mNUILEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATIBHOTO MHUTAHMUS,
MOOIIIUE CPENICTBA, MATEPUAITBI 3 UCKYCCTBEHHBIX H CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UHCIA. DHEPreTUYECKHE YPOBHU U
noypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHIeCKUX dJEMEHTOB (s-, P-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OPOHTAISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHHH, 3JIEKTPOHHbIE KOH(MUTYpallud HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnogmueckuit 3akoH U Ilepuognyeckas cucteMa XMMHYECKHAX DJIEMEHTOB
JI.1. MenneneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U [leproanyeckoil cUCTEMBI
XMMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB [0 TrpynnaM H NepuojaMm. 3HA4YEHUE
nepuoandeckoro 3akona [[.M. Menneneena.

XuMH4YecKasi CBsI3b. BUIBl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-AKIENTOPHBIN. DHEPrus U JjuHa cBs3U. [1oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIAEMOCTh KOBAJEHTHOM CBs3u. KparHwie CBs3u. BonopoaHass CBs3b.
MexXMONEKYIApHBIE B3aUMOICUCTBHUSL.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (HA MIpUMEPE COSAMHEHUI
AJIEMEHTOB BTOPOTO TMIEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[TonsiTHEe 0 KOOPAUHALIMOHHOW XUMUH.

BemecrBa MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucrnepcHepix cucremax. Mcturueie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIEHTpPAIlUU PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraioruaparsl.



Knaccudukanys m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUUecKUX peakiuii B HEOPraHWYeCKOM U OpraHuYeCcKou
XMMHHU. 3aKOH COXPaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUS
SHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEeKTh XUMUUECKUX PEaKIIUN.
TepMoxuMUYECKHE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW PEaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

OG6paTuMble U HEOOpaTUMbIC peaklMu. XUMHUYECKoe paBHOBecue. KoHcranTa
XMMHUYECKOr0 paBHOBecHUs. DakTOphl, BIMSIONIME HA TOJOKEHHE XUMHAYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIIHUX B
peaxuu. [Tpuanun Jle [larense.

DnekTpoiuThueckas auccormanus. CuinbHbIE M cla0ble  AJICKTPOJHUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHas, HEUTpaibHas,
menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHA.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOTO OasaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCHEPUMEHTAIbHBIC METOJIbl M3YYCHHMS BEIIECTB W HUX MNPEBpaAILCHUMN:
pa3IoKEHHWE TIEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHNE PEAKIIM HOHHOTO OOMEHA, OTpe/IeIICHIE
Cpelbl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, M3YYECHHE BIHMSHUS PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEAKIUM U TMOJOXKEHUE XUMHUYECKOTrO
pPaBHOBECHSI.

Heoprannyeckasi Xumusi.

[lonoxxenne HemerauoB B Ilepuogmyeckoid cuUcCTeMe  XMMHUYECKUX
sanemeHToB J[.M. MeHaeneeBa u 0COOEHHOCTH CTpoeHus ux atomMoB. Duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHS HEMETALIOB (Ha MpUMEPE KHUCIOPOaa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHUE CBOMCTBA: PEaKIUU C
METAUIAMA W HEMETAJIaMM, BOCCTAHOBUTEIBHBIE  CBOWCTBA. [ MApUABI.
TonaMBHBIE SJIEMEHTHI.

l"anorensl. Haxoxpaenwe B mpupoje, crmocoObl MoiydeHwus, (pusudeckue u
XAMUYECKHE CBOMCTBA. | alloreHoBOAOpOIbl. BaxkHeumme KUCIOPOACOAEPKALIUE
COCIMHEHUSI TaJIoreHOB. JIabopaTopHbIE M MPOMBIIUICHHBIC CIOCOOBI MOTYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHUM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIIEHHBIE CIIOCOOBI TMOYYCHUS
Kuciopoga. Puznyeckre U XMMUYECKHME CBOWCTBA M INPUMEHEHUE KHUCIOPOJA U
030Ha. OKCUBI ¥ IEPOKCUIBI.

Cepa. Haxoxaenue B HOpUpOAE, CIOCOOBI MONy4YeHUS, (U3HUECKUE WU
xumudeckue cBorictBa. CepoBomopona, cymbbuasl. Oxcupg cepboi(IV), okcun
cepol(VI). CepHucras u cepHas KHCIOTBI W uX coiid. OCOOCHHOCTH CBOWCTB
CEepHOU KUCIIOTHL. [IpruMeHenune ceprl U €€ COeTMHEHNI.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4deHUs, (U3MUYECKue u
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKcHabl a30oTa. A30TUCTas U a30THas
KHUCJIOTHI U UX coJu. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IprumMeHeHne azorta
U €T0 COCAMHEHMUN. A30THBIC yTIOOpEHHUS.

®ocdop. Haxoxnenwe B mpupoje, CrnocoObl MOIy4yeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochunpr u Gochun. Oxcuapsl dochopa, dochopHas
kuciaora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuit. dochopHbie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B MpUpojE. AIJIOTPONHBIE  MOIUPUKAIIY.
dusznueckre W XUMHYECKHME CBOMCTBA MPOCTHIX BEIHIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yrinepoaa(ll), oxcun yraepona(IV), yroneHas kucimora u eé
COJIU. AKTHBUPOBAHHBIA yroib, ancopOuusd. DyinepeHsl, rpadeH, yriaepoJHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BEUIECTB, 0OPA30BAaHHBIX YIJIEPOJOM, U €TI0
COCIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOdMydeHHs, (pu3sudeckue u
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHUeBasi KUCIOTa, CUIUKATHI.
[Iprnmenenue kpeMHus 1 ero coetnHeHui. CTEeKI0, €ro noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamwioB B [lepruoanveckoil CUCTEME XMMHUUYECKHUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrue
¢usnueckue cBoWcTBa MeTawioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUECKUN  PsAJl  HampspkeHu  MetawioB.  OOImue  crmocoOsbl
MOJTY4EeHUS METaJIOB: THIPOMETAITYPTrHs, MUPOMETAJUTYPIus,
anekrpometautyprus. llonarue o koppo3uum MmetamuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MertamioB [A-rpynmnel [lepuonnueckoid cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuihi u kamwmii: mnonydeHue, ¢(U3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHHUM.

O6mras xapakrepuctuka meTaioB IIA-rpynmer [lepuonnyueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KajblUil: mNojyuyeHue, (PU3NYECKue u
XUMUYECKHE CBOMCTBa, MPUMEHEHHWE IPOCTHIX BEIIECTB U HUX COCAUHEHUH.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AnroMuHUIL: ToNydeHue, pu3ndeckre 1 XMMHUUECKUEe CBOWCTBA, IPUMEHEHHE
MPOCTOrO0 BEIIECTBA W €ro coeauHeHud. AmQOoTepHbIe CBOMCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmiast xapakTepuCTHKa MeETAUIOB MoO0ouHBIX moarpynn  (B-rpymmn)
[Teprnoan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®uznyeckre U XUMHYECKHE CBOMCTBA XpoMa U €ro coeAuHeHui. OKCHUIbl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE XpoMa.

@u3n4ecKkue W XHUMHYECKHE CBOKWCTBA MApraHlla U €ro COEIWHEHUI.
Baxwneiimme coenunenust wmapranna(ll), wmapranna(IV), wmapranna(VIl) wu
mapranua(VII). Ilepmanranar kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nvecKne U XUMUYECKHE CBOMCTBA KeJie3a U €ro coeaquHeHuil. OKCupl,
ruapokcuibl U conu xeneza(ll) u sxenesa(lll). [lonyueHue u npuMeHeHHE Keje3a
U €ro CILIABOB.

Dur3NYECKUe U XUMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[uuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA ¥ TUIPOKCUIA LIMHKA, TUAPOKCOKOMIUIECKCHI HUHKA. [[puMenenue
[MUHKA U €r0 COCANHCHUI.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHMSI BEIIECTB W WX MNPEBPAILCHUMN:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHue cepbl, gocdopa, xkene3a, MarHus B
KUCJIOpOJIe, HU3YYEHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOJAOW (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE LIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEAKI[MM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJAOPOJA
U KaTHOHbl METAJUIOB, B3aWMOJECHCTBUE THUAPOKCUIOB AJTOMUHHUS WU LUHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTANBHBIX 3a7a4 110 TEMaM
«l"anmorensl», «Cepa u €€ coenuHeHUs», «A30T U (ochop M UX COCAUHEHUS,
«MeTasibl MIaBHBIX TOATPYIID», «MeTamuibl HOOOYHBIX MOATPYII.

XUMHUS U KU3Hb.

Ponp xumuu B oOecrieyeHnr yCTOMYMBOTO pa3BUTUA desioBedecTBa. [loHsTre
O HAy4yHBIX METOJAX I[IO3HAHMS M METOHOJIOTUM HAYyYHOIO MCCIICIOBAHUs.
HayuHble IpUHIUIIBI OPraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIIIICHHBIE
CIOCOOBI MOJTYYEHHUsI BAKHEUIINX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMBbIlIUICHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIABOB. XMMMUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeNbl U €ro IOCIEICTBUS.
Ponb xumun B o6ecrieueHu 3HEepPreTHIeckoi 0€30MacHOCTH.

XuMHusl ©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BAHUS JICKAPCTBEHHBIX IpenapaToB. Pojib XUMUM B pa3BUTUHA METULIVHBI.



XuMUS THIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBbIC M00aBKu. Poib XxuMum B
o0OecrieueHuH MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. I[lpaBuia
0€30I1aCHOT0 HCIIOJIb30BaHUS TIpenapaToB OBITOBOM XUMHU B IOBCEIHEBHOM
JKU3HU.

XuMus B CTPOUTEIIBCTBE: BaKHEHIINE CTPOUTEIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKue U MUHEpaIbHbIC YI0OpPEHUSI.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPacKd, CTEKJIO, KepaMHKa.
Marepunainsl 11 35eKTpoHUKU. HaHoTexXHONMOTMA.

Pacuétnbie 3amaun.

Pacuétel: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacCTBYIOIIUX B PEAKIMH BEIICCTB,
Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, eciu OJTHO M3 BELIECTB IaHO B BUJIE PaCTBOpPA C ONpeeIEHHON MacCOBOM
J0JIE pAacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIIEHTpallUU
BEIIIECTBA B PACTBOPE, JOJM BBIXOJAa MPOJAYKTa PEAKIMU OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmmzanust  MeXNpeAMETHBIX  CBS3€d MpU  HU3YyUYCHUH  OOmed w
HEOpraHu4ecKod XUMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK U IMOHITHH, IPUHATHIX B OTACIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CHHTE3, KIacCUu(PUKAIMs, MePUOAUIHOCTh, HAOIIOEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

®dusuka: Marepusi, MUKPOMHUpP, MaKpOMHp, aToM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJO, O0BEM, arperaTHO€ COCTOSIHME BEIIECTBa, WACANbHBIN Tas3,
(bu3uYECKre BETUINHBI, €TMHUIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YIJIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK PHEPTUH B IKOCHUCTEMAX.

['eorpadmus: MuHEpanbl, TOpHBIC ITOPOJIBI, MOJIC3HBIC UCKOIIAeMbIE, TOILIUBO,
PECYPCHL.

TexHoJIOrusl: XUMHUYECKasi MTPOMBIIIJIEHHOCTh, METAJUTyPrusi, CTPOUTEIbHBIC
MaTepualibl, CeIbCKOX03UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIIEHHOCTD,
dbapMarieBTHYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBbTATBI

B coOoTBETCTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IIpeaMeTa «XHMHs» HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHMsI BBIIEICHBI CICAYIONIME COCTaBISIONINE: OCO3HAHUE
OOyYaroIMMUCA POCCUICKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPENEIICHUIO; HATMYNE MOTUBALMU K
OOy4Y€HHUI0; TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIME B OOIIECTBE TpaBWJIaMH U HOpPMaMu TIOBEJICHHUS; HaJIU4ue
MIPaBOCO3HAHUS, FKOJIOTHYECKOM KYJIbTYPhl; CHOCOOHOCTh CTABUTH LIEIH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yNbTaTBl OCBOCHUA MHpeaMeTra «XUMHS»  OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHOM M NPAKTHUYECKOM NEATEIbHOCTU
oOy4Jaronuxcs B IpoLecce peain3alui 00pa3oBaTEIbHOU JeATEIbHOCTH.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUA MNpeaMeTa «XUMHSD»  OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHONM M NPAKTUUECKOM JEATEIbHOCTU
oOyJaromuxcsi B IpOLEcce peanu3alu 00pa30BaTeIbHONU JESATENBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHMUsS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBaKECHMS K 3aKOHY U IIPABOIIOPSAKY;

IPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMeHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECTBCHHON XUMUM;

YBaXEHHsI K TPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U TMPAKTUUECKOTO
NPUIOKEHUSI XUMHH, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HKCIIEPUMEHTAIbHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPy/Aa YYEHBIX U IPAKTUKOB;



MHTEpeca M TO03HABATEIbHBIX MOTHBOB B MOJYYEHHH M TOCIEAYIOIIEM
aHann3e MHQPOPMAIUUA O TMEPETOBBIX TOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OIEHUBATh CUTYyallud, CBA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJEHHE M IOCTYIIKH CBOMX TOBapHUIIEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
MIOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IEHHOCTEH 370pOBOTO W Oe3zomacHOro o0pasza JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIfoficHUs TpaBwil 0e30MacHOTO OOpallleHHs C BellecCTBaMU B OBITY,
MOBCEIHEBHOM )XKU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAaHUSl [EHHOCTH TPAaBWI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIhCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUIEHUUM NPAKTUYECKUX 3a7ay
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUEeCKOMY M3Y4YeHUI0 Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIWBHUIYAJIbHOW TPACKTOPUHU
obOpazoBaHus, Oyaymied mnpodeccuu W pealu3alldd COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0,10rH4eCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKU 1eTIECO00PA3HOTO OTHOIIEHUS K TPUPOAE KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIMUSHUS
SKOHOMMYECKHUX MTPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATILHON CPE/Ibl;



OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH JIS
pelIeHUs BONPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HEMPUATUS JIEUCTBHUM, NPUHOCAIIUX Bpel OKPYKaoIlIeu
OPUPOAHON cpefie, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUSITHBIE KOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;

HaJIMYus Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTU AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
PAKTUKE, CIHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOI'O MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MPEJCTaBICHHUS 00 OKPYKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJLI U UYETIOBEKa, B
MO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHUU MpoOJeM COXpaHECHHUS
IPUPOJIHOTO PaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpaBICHHOCTH U Ba)XHOHW pOJM B
CO3JJaHMU HOBOW 0a3bl MaTepUAbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBON M 9KOJIOTHUYECKOW 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCIICUCHUH
YCJIOBUHM YCHENIHOTO TPYy/ia U SKOJIOTMYECKU KOMGMOPTHOM KU3HU KaKJAO0ro 4jieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyyaeMble 3HAHUS I aHalii3a U OOBACHEHUS SBJICHUN OKPYXKAIOUIEr0 MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUSI JeaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K 0COOECHHOCTSM TpyJia B pa3iuyHbIX chepax mpodeccuoHaTbHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertarnpenmMeTHbIe pe3ysbTaThl OCBOCHUS MPOTPaMMbI MO XUMHH Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOydarouuxcs
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) O0LIeHAYYHbIE TOHATHSA, OTPaKAIOIINe
[IEIOCTHOCTh HAayYHOM KapTUHBI MHpa U CHEHU(PUKY METOAOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SBICHHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOIEHNE, U3MEPEHNE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaJbHble y4eOHBbIC NEUCTBUs (MTO3HABATENbHBIE, KOMMYHUKATUBHEIE,

peryJISTUBHBIC), obecrnieunBaroIme dbopmMupoBaHue (byHKIIMOHAIBHOM
IPaMOTHOCTH M COIMATIbHON KOMIIETEHITUU O0YyYarOIINXCS;
CIIOCOOHOCTH 00yYaroIIMXCst UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWS U YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYyJIATHBHBIMU
JIICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 0a30BbIe JIOTHYECKHE eHCTBUA:

CaMOCTOATENIbHO  (OpMYJIHMpPOBAaTh W aKTyaJM3upoBaThb  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEJIH ACATENbHOCTH, 3aJaBasi MHapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

MCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICNIATh XapaKTepHbIE NMPU3HAKKW TMOHSATHM M YCTaHaBIIMBAaThb WUX B3aMMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS JJI11 OOBSICHEHUS OTIEIbHBIX (DAaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [UIS KJIacCU(PUKALUKU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABIMBATh IMPUYUHHO-CIECICTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJOTUM), BBIABISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B pPAacCMAaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIFOUCHUS;

OPUMEHSTH B IMPOLIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETIH, TPEOOPA30BBIBATH MOIETIbHBIE MTPE/ICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKkuu — TMPU PEUIeHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHUYECKUX 3aJ1ad,
MPUMEHSTh HA3BaHHBIC MOJICIBHBIC TTPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJICTh OCHOBAMU METOJIOB HAyYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peaKkuui;

(GopMyTUpPOBATh LENH U 33J1a4H UCCIIEI0BAHUS, UCIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BIIQZICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS ¥ TPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HOopMyIUpoBaTh
0000111eHHs ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATENIbCKOM W MPOEKTHOU
NESTEIbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJlad, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMOpMaIu (HAy4HO-
NOMyJIsipHasl JIUTEpAaTypa XUMHYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanmu3upoBaTh UH(POPMAIIMIO PA3IMYHBIX BUAOB U (opM
MIPEICTABIICHHUS, KPUTHYECKH OIICHUBATH ed JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMUYHBIE METOJbI MPHU TMOUCKE U
oTbope wuHMOpPMAIIUK, HEOOXOAWMOW ISl BBIMOJHEHHMS YYCOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

mpuoOpeTaTh OIBIT HMCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN 1 PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NIpH paboTe C
XUMUYECKON uHpOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTeMaTUYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJHNYCCKHUEC CPEACTBA HATTISAHOCTH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:



3a/1aBaThb BOIIPOCHI 110 CYIICCTBY 06CY)KI[3.CMOI\/'I TEMBI B XO0J€ AUaI0ra /U
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTB CBOMH IIPCIJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJTHCHHA HpGI[J'IO)KCHHOﬁ 3aJdadu,

BBICTYIIaTh C IPE3CHTAIlMEH pPe3yJIbTaTOB IO3HABATEIBHON JEATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIIEHO HJIH COBMECTHO CO CBEPCTHHKAMHM IPH BBHITOJTHCHHH
XHUMHYECKOTO KCIIEPUMEHTa, MPAKTUYCCKOH pabOThI MO UCCIICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECCTB, PeaU3allii y4eOHOro MpoeKTa, U (HOpMYyIUPOBATH BBIBOIbI
10 pe3yJbTaTaM IMPOBEAEHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B
X0J1e 00CyXIeHHS 1 OOMEHa MHCHUSMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
JesTeNIbHOCTh, OINpeAenss €€ Lelu M 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh NpPEIaraéMbplii  aJrOpUTM JACUCTBUH IpHU
BBIIIOJTHEHUU Y4YE€OHBIX UM HMCCIENOBAaTENIbCKUX 3a]ay, BbIOMpaTh HauboJsee
3¢ (PexTuBHBIN crnoco0 HMX pemeHus ¢ Y4ETOM IMOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILECTBJIATH CAaMOKOHTPOJb JACSATEIPHOCTH HAa OCHOBE CaMOaHaln3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOrPaMMBbI 110 XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOumero oOpa3oBaHMs BKIHOYAIOT cHelUpUYECKUe
IUTsl y4eOHOro npeameTa « XUMUsS» HaydHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI IEATEIbHOCTU
IO TOJIy4EHHIO HOBOTO 3HAHMSA U NMPUMEHEHHMIO 3HAHUN B Pa3iIMUHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsIX, CBA3AHHBIX C XUMuUeH. B
MIPOTPaMME II0 XUMHHM NPEAMETHBIE PE3YJIbTATHl MPEACTABICHBI MO ToAaM
W3Yy4YCHHS.

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00€CIEYEHUU YCTONYMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKOM, YHEPIeTUYECKON U



MUIIEBONH 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B o0ecrnieueHnu PaMOHAIIBHOIO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU MHPOBO33PEHUS M OOILIEH KYJbTYpHI
YeJloBEKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAral0IINEe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIIEpOIHBIN CKeneT, PyHKIHOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTMYECKHA ps, TOMOJIOTH, YTIEBOIAOPOBHI,
KHCIIOPOJ- M a30TCOJEpKAIllUe OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. WM. MennaeneeBa, Teopusi CTPOEHHUS OpPraHUYECKHUX
BemiecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHs MACChI BEIIECTB, 3aKOH COXPAHECHUS
M TMpEBpallEHUs] DSHEPrUM IMPU XUMUYECKHUX pEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIINE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJIICHUM; IIPEICTABICHHUS
O MEXaHU3MaX XHMHYECKUX PpEaKUUH, TEPMOJMHAMHYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIaX (MHAYKTUBHBIA U Me30MEpHBIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(hakTOOTMYECKHE CBEIECHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUM U 0O€30MacHOM
UCIIOJIb30BaHUM BAXXKHEMILIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH
JESTeIbHOCTH  4YeJloBeKa, OOIIMX  Hay4yHbIX  IPUHLUINAX  XUMHYECKOIO
MIPOMU3BOCTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IEPEPAOOTKH HEPTH);

c(OpMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHI,
yCTaHaBJIMBATh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHUSI XMMHYECKUX PEAKLIHUA M PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUHA  IMOCPEICTBOM  COCTAaBJIEHUS
ANIEKTPOHHOIO OajiaHca »ATUX peaklMil, peakiuii HOHHOro OOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX M COKPAUIEHHBIX HOHHBIX YPABHEHHUI;



M3TOTaBJIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
HX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OINPEICIEHHOMY
KJIAcCy/TpynIie COCAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHCTEMAaTUYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUA ISl OTIEIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (I3TUJICH, alleTUJIEH, TOJIYOJ, TIULEPUH,
ATUICHTJUKOIb, (EHON, (OopManbIerul, aneTanbIeru, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCIIOTa, CTEAPUHOBAsSA, OJICMHOBAsA, NMaJIbMUTUHOBAs KUCIIOTBHI,
[JIAIAH, ajJaHWuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHE);

c(OPMUPOBAHHOCTh YMEHUS ONpPEAENsATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCJIUHECHMSIX (KOBAJICHTHAas M WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
dbu3nYecKre M XUMHYECKUE CBOMCTBA TUMHMYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
aJKUHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CHUPTOB, AalbACTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- U TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYH0  CBSI3b  MEXKAY  HUMHM  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIU C MCHOJH30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHONW CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPAaTHOCTH M TUIA KOBAJICHTHOM CBSA3M (G- U T-CBSI3M), B3AMMHOT'O BJIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (HeTh, NPUPOAHBIN Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE MTPUMEHEHHE TIPOIYKTOB MEepepadOTKH;

c(hOpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/JaX TO3HAHUS — HAONIOACHUH, U3MEPECHUH, MOJICITUPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) 1 YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHHUS PUMEHSITh OCHOBHBIE omnepanuu
MBICITUTEILHON JEeATeIbHOCTU — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3€U — ISl U3y4YEHUS
CBOWCTB BELIECTB U XUMUUECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBIIATH B3aUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEJACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIA
0oJiee OCO3HAHHOTO TIOHMMAHUS CYIIHOCTH MATEpUaJLHOTO EIWHCTBA MHPA,
WCIIOJIh30BaTh CHCTEMHBIC 3HAHUS 10 OPTaHMYECKOW XUMUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH Pacu€Tbl 10 XHUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIIUM C MCIOIb30BaHUEM (PU3MUECKUX
BEJIMUMH (Macca, 00BEM Ta30oB, KOJMYECTBO BEIECTBA), XapPaKTEPHU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
dbopMyJIbl BEIIeCTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
IPOJYKTaM CropaHus, TNIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3ULMUKA DKOJOTHUECKOW  OE€30IacHOCTH  MOCJIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboOTKon
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
po0JieM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATH U TPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYEHHE W H3YYEHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YTJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEILIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUII
O0e3zomacHOro oOpamieHusi ¢ BEUIECTBaMU M J1a0OpaTOpPHBIM O0OpPYIOBaHUEM,
dbopMyIupoBaTh 1€Jb UCCIAEAOBAHUS, TMPEACTABIAThH B pa3IuuyHON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJII0/IaTh MPABUIIA IKOJOTHYECKH 11eJ1IeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATEIIbHOCTH B IEJSX COXPAaHEHHUS CBOETO 3JI0POBBS, OKpYKarolen
MIPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBbIE OpPraHU3MBI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaJIM3UPOBATh 11€JECO00PA3HOCTh MPUMEHEHUs] OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh IEJICHANPABICHHBIN MOUCK
XUMUYECKON MHGOPMAIINK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JTuTEpaTypa, CpeacTBa MaccoBor mH(popManuu, THTEpHET U Ipyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMHUUECKYI0 MH(pOpMAIIUIO, TiepepadbaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUs Kypca «OOmas w HeopraHumdeckas
XUMUS» OTPaXKkaroT:

c(OpPMHUPOBAHHOCTh TPEJICTABICHUN: O MAaTEepUaIBLHOM E€IUHCTBE MHDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECT€ U 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHUSI, B PEUICHUU MPOOJIEM HKOJOTHMYECKON, PHEPreTUYECKON M MHUILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JAHUHM HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBAaHNY MHPOBO33PECHHSI W OOIMIEW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBI0O M MPUPOIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUA — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMa,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BaJIECHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHUCIEHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMuecKasi, BOJOpPOIHAs),
KpUCTAJUIMUECKasi PpemIETKa, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMAILMSA, CTENEHb JUCCOLMAIINH,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHYECKOUN peaKkuu, CKOPOCTh XUMHUUECKOW PEaKIIMU, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHs DIEKTPOJUTUUECKOW TUCCOIUAIUH, TEPUOIUICCKUIN
3akoH JI.11. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAILCHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBAa COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JEKalueé B OCHOBE IMOHUMAaHUs
MPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABJICHUS O MEXaHU3Max XUMHUYECKUX
peakuui, TEpMOJMHAMUYECKMX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
IPOTEKaHMs, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, IMOJYyYCHHH W 0e30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NESTETPHOCTH  YEJOBEeKa, OONMX  HAyYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh WUX B3aUMOCBSI3b, UCIOJB30BAaTh COOTBETCTBYIOUINE TOHATHUS TPU
OTIMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIb30BATh XMUMHUYECKYIO CHUMBOJIUKY JJIs
coctaiieHus: GoOpMysl BEHIECTB M  YpPaBHEHHMH  XHMMHUYECKUX  peakluH,
cuctematudeckyto HomeHkn1aTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHUSI OTIPEACIISATH BAJIGHTHOCTD M CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XMUMHYECKOW CBSI3U (KOBaJIEHTHa,
WOHHAs, METAJNINYEeCKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKOW pEmETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJa XUMHUYECKOW CBS3M U THMA KPUCTAIMYECKONW pEHIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa U
JIPYTHUE); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH I KilacCu(pUKauuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NIEPUOJUUECKOrO 3aKoHa /[,
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[lepnognueckort  cucrembr .M.  MengeneeBa, uUCHONB3ys  TMOHSATHUS
(QHEPTeTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coeMHeHMH 1o nepuogam u rpynmnam Ilepuonnueckoun cucremsr [J[. U.
MeHnpneneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  PAa3JMYHBIX  KJIACCOB,  IOATBEPXKIAThH
CYILLIECTBOBAHUE T€HETUYECKOU CBS3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
NIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUSI PACKpPbIBATh CYUIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsS 3JIEKTPOHHOTO OasiaHca
ATUX peakUud; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHWM;  peakuuyd  TUAPOJIN3a;  PEaKUuui
KOMILJIEKCO00Opa3oBaHusl (Ha MpUMeEpPE TUAPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUSA );



c(OPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUUA C YyU4E€TOM HX IHEPreTHUUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUUH B 3aBUCUMOCTH OT PAa3IMYHBIX
(bakToOpoB, a TaKXKE XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS T10]1 BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpuHuun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXale B OCHOBE MPOMBIIIJIEHHOIO TOJYYEHUSI CEpHOM KHCIIOTHI, aMMHUaKa,
oOllMe HayyHble NPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; II€J€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Nb3A;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUS SBJICHUM MpPUPOJIbI — HaOII0IeHUe, H3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEaIbHBIA U MBICJICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUN BEIIECTB
U sl OOBACHEHUS XHMHUYECKHX SBJICHUN, HMMEIOIIMX MECTO B TMPHUPOJE,
MPaAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIATh B3aUMOCBS3b XUMUUYECKUX 3HAHUU C
MNOHATUSIMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUS MAaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJISl BEUIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALUs»;
MaccChl BEIIECTBA WM 00BbEMA ra3za 1o U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peakIuy; 3Ha4eHUs BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHUCJIOT W IIENOYed C
M3BECTHOW CTEIMEHBIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJIYKTa PEAKIHUU, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJI€ pacTBopa C
OTIpEICIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIAHO B M30BITKE
(uMeeT mpUMeEcH); AOJIU BbIXOJIa MPOAYKTAa pEaKIUu; OOBEMHBIX OTHOLIEHUUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  JKCIepuMEeHT  (IPOBEICHHME  peakiuid  HOHHOTO  oOMeHa,
NOATBEPKACHUE KAUECTBEHHOI'O COCTABa HEOPTaHMYECKHUX BEILIECTB, ONPEIACICHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHAUKATOPOB, M3YyYCHUE BIUSHUS
pa3IMuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
SKCIEPUMEHTANbHBIX 3afgady 1o TtemaM «Metamwibe»y u «Hemeramisy) ¢
coOro/IeHreM MpaBuil OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (opmMyaupoBaTh I€Jb HUCCJICAOBAHUS, TPEIACTABISATH B
paziuuHoOi (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIaTh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
mocyo u jabopaTopHbIM 00OpyJZOBaHWEM, OOpalieHusi C BEIeCTBAaMH B
COOTBETCTBUM C HWHCTPYKIUSIMHA TIO BBIMIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIbHOCTU B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOLIECH MPUPOIHON
cpeabl U JOCTHUXKEHUSI €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'0 JICUCTBUSL HA >KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [TIK;

c(hOPMUPOBAHHOCTh YMEHHUMN: OCYUIECTBIATH II€JICHANIPABICHHBIM MOUCK
XUMUYIECKON MHGOPMAINK B Pa3TUYHBIX UCTOYHUKAX (Hay4YHas U ydeOHO-HaydHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYI0 UH(OpMaIIKIO, nepepadbaThiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBHUU C MOCTABJICHHON Y4eOHOM 3a/1aue.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTp OCHUSA 0p FaHUYECKUX COE I/IHeHH;I) A.M 8 bubmmorexa [IOK
' P P A S https://m.edsoo.ru/7f41a636
byrneposa
Utoro no pazneny 8
Paznea 2. Yraesogopoasbl
51 [IpenenpHbIe yIiIeBOAOPOABl — AJIKAHBI, 5 bubnnorexa [JOK
' LUKJIOAJTKAHbBI https://m.edso0o.ru/7f41a636
99 Henpenenbable yrieBoaoOpoIbl: alKEHBI, 14 1 bubmmnoreka HOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/7f41a636
54 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOIOB U UX 4 bubmuoreka [IOK
' nepepaboTKa https://m.edsoo.ru/7f41a636
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no paszneny 35
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHEeHUst
3.1 Cnuptsl. denon 11 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41a636
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KapOoHWIbHBIC COCAMHEHHUS: alTbACTUIBI U
3.2 ketoHbl. KapOboHoBbie kucinoTsl. ClI0KHBIE 21 1
s¢upsl. XKupsr

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK

. 1
3.3 YIaeBozpl 9 https://m.eds00.ru/7f41a636

Hroro no pasneny 41

Paszneun 4. A3oTcoaepxamye OpraHudecKue coeIuHeHust

bubnunoreka LIOK

4.1 A LA .b 12 1 2
MHHBL AMHUHOKHCIOTRL Heti https://m.edsoo.ru/7f41a636

Uroro no pazneny 12

Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

bubnunoreka LIOK

51 BricokoMonekynsipHbIe COSIMHEHHS 6 1 https://m.edsoo.ru/7f412636

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KITACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aejioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
. bubnunorexa LIOK
Ctpoenue atoma. [leproanueckuii 3aKOH
https://m.edso0.ru/7f41a636
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9
M bubnuoreka [{OK
dnementos /1. M. Mennencesa https://m.edso0.ru/7f41a636
12 CtpoeHnue BemiectBa. MHorooopasue 11 1 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/7f41a636
bubmuoreka [IOK
13 XHMIHECKHE PEaKLii 19 . 3 https://m.edso0.ru/7f41a636
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
bu6nmorexa LIOK
2.1 H 1 1
CMETAILITRT 3 3 https://m.edso0.ru/7f41a636
bu6nmorexa LIOK
2.2 M 23 1 2
CTaIEt https://m.edso0.ru/7f41a636
Hroro no pazaeny 54
Paznen 3. Xumus 4 Xu3Hb
31 MeToibl TO3HAHUS B XUMUU. XUMUS 1 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/7f41a636
Hroro no paszneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

10 KUIIACC
Ne

n Tema ypoka
/

n

[Ipeamer n
3HAYCHHUE
OpPraHUYECKO
A XUMHH,
MIPE/ICTABIICH
ne o
MHOT000pa3u
u
OpraHUYEeCKH
X
COeTMHEHNN

ONEeKTPOHHOE
CTpOEHHE
aToma
yriaepoaa
(ocHOBHOE U
BO30YXIEHHO
€ COCTOSIHHS).
BanenTtHeie
BO3MO>KHOCT
U aToMa

Bec  Kontpo IIpakTn
er  JbHbIE yecKkHne
0 padoTrsl  padoThI
1
1

Jdara nzyyenus

JIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

bubnuoteka L{OK https://m.edsoo.ru/7f41a636
bubnuoteka L{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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yriepoja
Xumuaeckas
CBSI3b B
OpraHUYECKH
X
COCIMHEHMIX
. Mexann3mel
0o0pazoBaHus
KOBaJICHTHOM
CBSI3H,
CIIOCOOBI
pasphiBa
CBs3CH
Teopus
CTPOCHUS
OpraHUYECKH
X
COeTMHEHNN
A. M.
byrneposa
Bunbr
HU30MEpUU:
CTPYKTYypHas,
MIPOCTPAHCTB
€HHas.
DIIEKTPOHHBI
e 2QeKTHI B
MOJIEKYJIax
OpraHUYEeCKU

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
bubnuoteka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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X
COEeIUHEHUI

[IpencraBnen
He 0
KJ1accuQuKaIl
150711
CHCTEMATHYe
cKas
HOMEHKJIATYp
a (IUPAC)
OpraHUYECKH
X BEIIECTB

Knaccuguka
LUST peaKinit
B
OPTraHU4YeCcKO
W XUMHHU

Cucremarusa
M U
00001IeHne
3HAHUM 110
TeMe

AJKaHBI:
TOMOJIOTHYEC
KUH ps,
ob1as
dopmyua,
HOMEHKJIATYp
au

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoteka [{OK https://m.edsoo.ru/7f41a636
bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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10

11

12

u30Mepusi,
AJIEKTPOHHOE
u
MPOCTPAHCTB
€HHOE
CTpOCHHE
MOJIEKYII

dusznueckue
51
XHUMUYECKHE
CBOMCTBaA
aJIKaHOB

Haxoxnenne
aJIKaHOB B
MIPUPOJIE.
CriocoObl
MOJTyYeHUs U
MIPUMCHCHUE
aJIKaHOB

[Muknoankan
Bl: Oo0IIas
hopmyua,
HOMEHKJIATYp
au
HU30MepHs,
0COOCHHOCTH
CTPOEHHUS U
XHUMUYECCKHX
CBOICTB,

bubmuoreka [{OK https://m.edsoo.ru/7f41a636
bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
bubanoreka

L Ohttps://m.edsoo.ru/7f41a636https://m.edsoo.ru/7f41
a636https://m.edsoo.ru/7f41a636https://m.edsoo.ru/7f4
1a636https://m.edso0.ru/7f41a636
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CIIOCOOBI
[OJIy4YEHHUS U
[IPUMEHEHUE

13

14

Pemrenne
pacu€THBIX
3a7a4 Ha
ompeseieHue
MOJICKYJISIPHO
it hopMynbl
OpraHUYECKO
Io BelllecTBa
10 MacCOBBIM
JIOJISIM
aTOMOB
AJIEMEHTOB,
BXOJISIINX B
€ro COCTaB.
Cucremarusa
M U
00001IeHne
3HAHUH 110
TeEMe

AJKeHBI:
TOMOJIOTHYEC
KUH psf,
obmas
opmyuna,
HOMEHKJIATYp
a,

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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15

AJIEKTPOHHOE
u
MPOCTPAHCTB
€HHOE
CTpOCHHE
MOJIEKYII.
CrpykTypHas
U IIUC-TPaHC-
HU30Mepus
AJIKEHOB

®dusnueckue
u
XUMUYECKHE
CBOMCTBA
AJIKEHOB.
[IpaBuio
MapKOBHHUKO
Ba

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

16

CrrocoObl
[OJIyYEHHUS U
IIPUMEHEHUE
aJIKEHOB

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

17

[IpakTnuecka
s pabora Ne 1
1o TeMe
"Tlonyuenue
ATWJIEHA U
U3YYEHHUE ETO
CBOMCTB"

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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18

19

Pemenue
pacu€THBIX
3a/1a4 Ha
orpezeneHue
MOJICKYJISIPHO
i hopmyIbI
OpraHUYECcKO
ro BeIllecTBa

AJKaIueHbl:
CONPSIKEHHBI
e)
M30JIMPOBAHH
EBlC,
KYMYJIUPOBaH
HBIE.
OcobeHHOCTH
3JIEKTPOHHOT
0 CTpOEHUS

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

20

XuMH4IecKue
CBOMCTBaA
COMPSIKEHHBI
X JUEHOB

21

CrrocoObl
[OJIyYEHHUS U
IIPUMEHEHUE
aJKaJaueHoB

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

22

AJIKWHBL:
TOMOJIOTHYEC
KUH psf,

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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o01as
opmyua,
HOMEHKJIATYP
a,
AJICKTPOHHOE
u
MIPOCTPAHCTB
CHHOC
CTpPOCHHUE
MOJICKYII,
duznueckue
CBOMCTBaA

23

24

25

26

XUMHYECKUE
CBOMCTBA
AJIKUHOB

KauecTBeHHEI
€ peaKk1uu Ha
TPOMHYIO
CBS3b
CnocoObl
MOJIYYECHUS U
MIPUMEHEHUE
AJIKKHOB

Pemenne
3aaa4:
pacy€Tsl 11O
YPaBHEHUIO
XUMHYECKOH
peaKuuu

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

27

Cucremarusa
¥ U
00001IeHE
3HAHUM 110
TeEME

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

28

29

30

ApeHbl:
TOMOJIOTHYEC
KUH psf,
oOmras
dopmyua,
HOMEHKJIATYp
a.
DIIEKTPOHHOE
u
MIPOCTPAHCTB
€HHOE
CTpOCHHE
MOJIEKYI
OeH3zona u
TOIIyOJa, UX
¢duznueckue
CBOICTBA

XHUMHYECKHE
CBOMCTBa
apEHOB:
peakuuu
3aMeIIeHU

XUMHYECKHUE
CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
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31

apEHOB:
peaxkuuu
MIPUCOEANMHCH
s,
OKHCIIEHHE
TOMOJIOTOB
OeH301a

OcobeHHOCTH
XUMHUYECKHX
CBOMCTB
CTUpOJIa

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

32

33

34

Pewenne
pac4YETHBIX
3a/1a4 Ha
onpeneseHue
MOJIEKYJIIPHO
i popmyIibl
OpraHUYECKO
ro BelllecTBa

CnocoObl
MONTyYeHUs U
MpUMEHEHUE
apeHOB

I'eneTnuecka
s CBSI3b
MEKIY
pPa3JIM4YHBIMU
KJaccaMu
YTIJIEBOAOPOL

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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35

OB

PacuéTrl o
YpaBHEHUSM
XHUMHUYECKHX
peaKLHii.
Cucremarusa
¥ U
00001IeHE
3HAHHH I10
TeEME

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

36

[Ipuponusrit
ras.
[TonyTHble
He(TSIHBIC
rassl

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

37

Kamennprit
yroiab 1
TIPOJTYKTHI
ero
nepepadoTKu

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

38

39

Hedts 1
CIocoObI €
nepepadoTKH.
IIpumeHeHue
IIPOJYKTOB
nepepadoTKu
HePTH
I'enernyecka
s CBA3b



https://m.edsoo.ru/7f41a636
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MEXIY
pa3IuYHBIMU
Kjaccamu
YTJIEBOJIOPO.
OB

40

41

l'anorenomnpo
HU3BOJHBIC
YTIIEBOJOPOJ
OB:
3JIEKTPOHHOE
CTPOCHUE;
peakuuu
3aMCIIICHUA
rajoresa

JewcTBue
[IeJI0Yeil Ha
rajoreHnpou
3BOJIHBIE.
Bzaumoneiict
BHE
JIUTAJIOTeHAaN
KaHOB C
MarHueM 1
IIMHKOM

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

42

Cucremarnsa
U U
00001IeHE
3HAHUM 110
pazneny

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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43

44

"VYrieBosopo

I[BI"

KonTponbhas
pabora 1o
TeEME
"VYrieBosopo

I[BI"

[IpenenvHble
OJIHOATOMHBI
€ CIIUPTHIL:
TOMOJIOTHYEC
KUH psf,
oOmas
dopmyua,
CTpOCHHE
MOJIEKYIL,
U30Mepusl,
HOMEHKJIATyp
a,
KJaccudukai
us,
¢duznueckue
CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

45

XuMudyeckue
CBOMCTBaA
MpEAETbHBIX
OJITHOATOMHBI
X COUPTOB

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

46

CrocoOs!

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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IIOJIY4ECHUS U
IIPUMEHEHHUE
OJIHOATOMHBI
CIIUPTOB

47

48

IIpoctslie
3UPHI:
HOMEHKJIATYP
au
u30Mepusl,
0COOCHHOCTH
(bU3HIECKUX
u
XUMHUYECKHX
CBOICTB

Mmuoroatomu
bI€ CITUPTHI:
STUJICHTJIUKO
b B
TIIULEPUH, UX
¢duznueckue
u
XUMHUUYECKHE
CBOMCTBA

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

49

CrrocoObl
[OJIyYEHHUS U
IIPUMEHEHUE
MHOT'0aTOMH
BIX CITUPTOB

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

50

denou:
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CTpPOCHHUE
MOJICKYJIBI,
¢dusnueckue
CBOMCTBA.
TokCUYHOCTH
denomna

51

XUMHYECKUE
CBOMCTBA
denona

52

CnocoObl
MOJIYYEHHUS U
[IPUMEHEHUE
denomna

53

54

55

[IpakTruecka
s pabota Ne
2. Pemenue
IKCIIEPUMEHT
QITBHBIX
3aj1a4 1o
TeMe
"CnupTsl 1
benonsr"

Cucrematusa
oM U
00001IeHEe
3HAHUM 110
TeMe

Anpaerunsl u
KETOHLI:




AIIEKTPOHHOE
CTpOEHUE
KapOOHUIIBHO
W TpYIIIIbI;
TOMOJIOTHYEC
KUE PAIbI,
oOmras
opmyua,
U30MepHs U
HOMEHKJIATyp
a

56

ANLnerunel u
KCTOHBI:
¢dusnueckue
CBOMCTBA,
peakiuu
MPUCOETUHEH
us

57

Peaknun
OKHCJIEHUS 1
KaueCTBEHHBI
€ peakuuu
albJACTUIOB U
KETOHOB

58

CrrocoObl
[OJIy4YEHUS
aJbIETUI0B U
KETOHOB

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

59

OIHOOCHOBH



https://m.edsoo.ru/7f41a636

60

61

bIC
npeebHbIe
KapOOHOBBIE
KHCJIOTBHI,
0COOEHHOCTH
CTPOCHHS MX
MOJICKYIT

Nsomepus u
HOMEHKJIATYp
a
KapOOHOBBIX
KUCJIOT, UX
¢dusnueckue
CBOMCTBA

XUMHYECKHE
CBOMCTBa
MpeAeNIbHBIX
OJHOOCHOBH
BIX
KapOOHOBBIX
KUCJIOT

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

62

OcobenHoctu
CBONCTB
MYpaBbUHOMN
KHCJIOTHI.
MHoroob6pa3
ue
KapOOHOBBIX
KHCJIOT

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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63

64

65

66

Ocobennoctu
CBOWCTB:
HETPeIeITbHBI
X"
apoMaTH4eCcK
ux
KapOOHOBBIX,
JTUKapOOHOB
BIX,
THUIPOKCUKAP
OOHOBBIX
KHCIIOT.
[IpencraBure
JIM BBICHINX
KapOOHOBBIX
KHUCIIOT

ITonsTue o
POM3BOJIHBI
X
KapOOHOBBIX
KHCJIOT

Cnoco0bl
HOJYy4YEeHHUs U
IpUMEHEeHHe
KapOOHOBBIX
KHCJIOT

CrnoxxHuble

3(UPHIL:
TOMOJIOTHYEC

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
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KUH psf,
o01as
opmyua,
HU30MepHs U
HOMEHKJIATYp
a

67

dusznueckue
51
XHUMUYECKHE
CBOMCTBaA

3¢hupoB

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

68

Pemenne
pac4YETHBIX
3a1a4: 1o
YPaBHEHUIO
XUMHYCCKOM
peakuuu, Ha
onpeaeeHue
MOJIEKYJIIPHO
i hopMyIbl
OpTraHUYECKO
I'0 BEIIeCTBa

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

69

[IpakTnuecka
s pabota Ne
3. Pemienue
IKCIIEPUMEHT
ANMBHBIX
3a/1a4 1no
TeMe

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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"KapOoHOBBI
€ KHCJIOTBI.
CrnoxHble

a¢uper"

70

Kupsr:
CTpOEHHE,
¢dusnueckue
u
XUMHUYECKHE
CBOMCTBa
(rumposus)

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

71

OcobeHHOCTH
CBOICTB
JKHPOB,
COJIepIKaIIIX
OCTaTKH
HEeMNpeIeIbHbI
X JKHPHBIX
KHUCJIOT.
Kupsl B

pUpoJIe

72

Mpgbina kak
COoJIn
BBICIIINX
KapOOHOBBIX
KUCJIOT, X
MOIOIIIee
JICUCTBUE.
ITonsarue o



https://m.edsoo.ru/7f41a636

CUHTETHYECK
UX MOOIIIX
CpeacTBax
(CMC)

73

74

I'eneTnuecka
s CBA3b
YTIIEBOAOPOL
OB H
KHUCJIOPOJCO
epKaImx
OpraHUYeCKU
X BEIIECTB

Pacuérrl mo

YpaBHEHUSAM
XUMHYECKHUX
peakui

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

75

Cucremarusa
U U
00001IeHne
3HAHUM 110
TeMe

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

76

Oobmas
XapaKkTepUcT
uKa
YTJIEBOAOB U
KJIaccupukar
Usl YTJIEBOJIOB
(MOHO-, - U
TIOJTHCaxapul

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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7

78

bl)
Monocaxapu
JbL:
buznvecKue
CBOICTBA U
HAaXO0XJICHUE
B [IPUPO/JIE
[Ipumenenue
TJIIOKO3BI, €€
3HAYCHHE B
JKU3ZHEAESITel
BHOCTH
opraHusma

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

79

Hucaxapunsr:
caxapo3sa,
MaJibTO3a 1
JIAKTO3a.
Haxoxnenne
B [IPUPOJIE U
MIPUMEHEHUE
JcaxapuioB

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

80

[Tonucaxapu
JIbl: CTPOEHUE
MaKpOMOJIEK
yiL,
¢duznueckue
u
XUMHNYECKHUEC
CBOMCTBA,

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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81

82

IIPUMEHEHHUE

[Tousatue 00
HUCKYCCTBCHH
BIX BOJIOKHAX

Pemrenne
pac4YeTHBIX
3a7a4 Ha
onpeneeHue
IIOJIM BBIXOJa
MIPOJIYKTa
peakuuu oT
TEOPETHUECK
n
BO3MOKHOI'O

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

83

Cucremarusa
U U
000011IeH1E
3HAHUH 110
pazneny

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

84

85

Kontponbnas
pabora o
TeMe
"Kucnoponco
JieprKalume
OpraHUYECKU
e
coeMHeHus"

AMUHBIL
KJaccupukar

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
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86

87

88

89

usl, CTPOCHHUE
MOJIEKYII,
oOmas
opmyuna,
U30MepHs,
HOMEHKJIATYp
au
¢dusnueckue
CBOICTBA

XUMHYECKHE
CBOMCTBaA
andaTHIECcK
HX aMUHOB

AHunuH:
CTPOCHHE
aHWIMHA,
0COOEHHOCTH
XUMHUYECKUX
CBOMCTB
aHWINHA

CriocoObI
MOJTyYeHUs U
MIPUMCHEHUE
anudaTuyIecK
X aMHHOB

AMMHOKHCIIO
THI:
HOMEHKJIATYp
au

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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90

u30Mepusi,
¢dusnueckue
CBOICTBA.
OtnenpHble
MIPEICTaBUTE
JIH O~
aMHHOKHCJIOT

XuMH4YecKue
CBOMCTBaA
aMHHOKHCJIOT
, X
OMOJIOTHYECK
o€ 3HaYEeHHE
aMHHOKHUCIIOT
. Cunre3s u
THIPOITU3
MENTHUIOB

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

91

benku xak
MIPUPOTHBIC
MOJIUMEPHI;
CTPYKTYpPBI
OeIKoB

92

93

XuMudyeckue
CBOMCTBa
0eJIKoB
A3zoTtcoaepxa
3005 (5
TETEPOITUKIIH
YeCKHe



https://m.edsoo.ru/7f41a636

94

COCUHEHMS.
Hyxknennosbl
€ KUCJIOTBI:
COCTaB,
CTPOCHHE U
OHOJIOTHYECK
ast poJib

[IpakTruecka
g pabota Ne
4. Peenue
9KCIIEPUMEHT
AIbHBIX
3a/1a4 1o
TeMe
"A3oTCconepx
anme
OpTaHUYECKU
e
coeMHeHus"

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

95

[IpakTnuecka
s pabota Ne
5. Pemenue
SKCHEPUMEHT
aJTbHBIX
3aJ1a4 1o
TeMe
"Pacno3HaBa
HHE
OpTraHUYECKH

bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
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96

X
coequueHui"

KonTponbhas
pabora 1o
TeMe
"A3oTcoaepx
anme
OpraHUYEeCKU
e
coenuHeHus"

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

97

OCHOBHBIC
IIOHSTHS
XAMHUHA
BBICOKOMOIJIE
KYJISPHBIX
COEIMHEHUN
1 METOIBI UX
CHHTE3a —
MOJIMMEPU3aIL
us U
MOJINKOHJICHC
anus

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

98

IInacTmaccel.
Yumm3anus
51
nepepaboTka
IUIACTHKA

99

DnacToMepsl:
HaTypaJbHbII
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CHHTCTHUYCCK

M€ Kay4yKH.
Pesuna

10

10

Bosnokna:
HaTypaJbHbIC
,
HCKYCCTBEHH
bIE,
CUHTETUYECK
ue.
[Tommepsnr
CIELUATIBHOT
0 Ha3HA4YECHUS

[IpakTuyecka
g pabota Ne
6. Pemrenne
SKCHEPUMEHT
AITEHBIX
3aJ1a4 1o
TeEME
"Pacno3naBa
HHE
I1acT™Macc u
BOJIOKOH"

bubnuoteka [IOK https://m.edsoo.ru/7f41a636

10

0O0001mmenne
n
CHCTEMAaTH3a
LA
W3YYEHHOTO

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
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Marepuaia
10 TEME
"BricokoMOa
eKYJISIpHBIC
coenuHeHus'

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

10




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 AtoMm. CocTaB aTOMHBIX sIEP. 1 bubmmoreka [JOK
Xumuueckui anemeHT. M30tormnsl https://m.edso00.ru/7f41a636
9 CrtpoeHne 3IIeKTPOHHBIX 000JI0YeK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBBIC UM CIIa https://m.edsoo.ru/7f41a636
bubmuoreka [{OK
3 Knaccudukanus XuMuaeckux 1 https://m.edso00.ru/7f41a636
9JIEMEHTOB (s-, P-, d-, f-a;1eMeHTHI) bu6nunoreka LIOK
https://m.edsoo.ru/7f41a636
4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/7f41a636
DNEeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB
5 3JIeMeII;)T0B B OCHOEI)-ION}I]I:/I 1 brbmmorexa LTOK
B https://m.edso00.ru/7f41a636
BO30YKIAEHHOM COCTOSIHHH
6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubnnoreka [JOK
DIIEeKTPOOTPULIATETEHOCTh https://m.edsoo.ru/7f41a636
Ileproanueckuii 3aKOH U
[lepnonnueckas cucreMa XMMHUYECKUX
7 snemenToB /1. 1. Menpeneena, cBsI3b C 1 bubmorexa HOK
N 51 ’ https://m.edso0o.ru/7f41a636
COBPEMEHHOM TeOpUeH CTPOSHUS
aTOMOB
3 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1

XUMHUYCCKUX 3JICMCHTOB 1 O6p8.3yeMBIX
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VMU IPOCTBIX U CIOXKHBIX BEILECTB 110
rpynmnam U nepuojam

Cucremarusanys U 0000IeHNE 3HAHUI

bub6nmoreka [IOK

o 10 TeMe https://m.edsoo.ru/7f41a636
Buner xumnueckoil cBsa3u. MexaHu3MEl

10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubmmoreka [JOK
Bonoponnas cBsi3b. https://m.edsoo.ru/7f41a636
MexMOJIeKyIJISIpHbIE B3AMMOEHCTBUS
BaneHTHOCTh U BaJICHTHBIC

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/7f41a636
T€OMETPUUYECKUM CTPOSCHHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEMHEHMSX: COCTaB M HOMEHKJIATypa https://m.edso00.ru/7f41a636
BemecTBa MosiekynspHOTo U

13 HEMOJICKYJIIPHOTO CTPOeHMsI. THIIbI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/7f41a636
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOIOUIHBIX bubnnorexa [JOK

https://m.edsoo.ru/7f41a636

pacTBopax
VicTuHHBIE PacTBOPHI: HACHIIIICHHBIE U

15 HeHaCBIH_[erHBIe, plleTBopI/IMOCTL. brbmmorexa LIOK

https://m.edso00.ru/7f41a636

Kpucramnoruapatsr

16 Crioco0OsI BEIpaXeHUS KOHIIEHTPAIUH bubnuoteka [JOK
pacTBOPOB https://m.edsoo.ru/7f41a636

17 Pemenne 3amay ¢ MCIIOIE30BaHUEM bubnunorexa LIOK

MHOHATHH "MaccoBas JOJIA

https://m.edsoo.ru/7f41a636
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nn

pacTBOpEHHOTO BeliecTBa', "MoJIsipHas
KOHLeHTpauus"

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

18 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edso0.ru/7f41a636
bu6nmoreka [IOK
19 Cucremaruzanuus 1 00001IeHNE 3HAHUN https://m.edsoo.ru/7f41a636
110 TEME bubnunoreka LIOK
https://m.edso00.ru/7f41a636
KonTtponbsHast pabora mo Temam
"Crpoenue atoma. [lepuoanueckuit
20 3aKkoH U [lepuonnueckas cucrema bubnuorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41a636
Mengeneena", "CTtpoeHue BeliecTsa.
MHoroo6pa3ue BemiecTs"
Knaccudukanuss XaMUYECKUX peakIiui
B HEOPTraHUYECKOW U OpraHUYECKOMN
21 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/7f41a636
MIPEBPAIICHHS SHEPTUHU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBsie 3 PEKTH XUMHYESCKUX
22 peaxkuil. Te(:;(laongquCKHe bubmorexa LOK
https://m.edsoo.ru/7f41a636
ypaBHEHUS
Berarcnenus o ypaBHEHUSIM
23 XUMUYECKUX PeaKui u bubmorexa TIOK
https://m.edso0.ru/7f41a636
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOH peakIuu, eé
but6mmoreka [IOK
24 3aBUCUMOCTH OT Pa3IUYHBIX (HaKTOPOB.

Karann3 u katanuzaropsl

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

25 r
OMOT'€HHbIE U TeTEePOTeHHbIE peaKluu https://m.edsoo.ru/7f412636
[IpakTuueckas padora Ne 1 o treme
26 "BausiHre pa3nUYHbIX (GaKTOPOB Ha bubmmorexa LIOK
P ' (PAKTOPOB https://m.eds00.ru/7f41a636
CKOPOCTh XUMUYECKOM peaKuu
97 OOpaTtuMbie ¥ HEOOPATUMBIE PEaKIIUU. bubnmnoreka HOK
XHUMHYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41a636
[Tpaktrueckas padora Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GaKkTOpoB HA bubmorexa HOK
P P " https://m.edso0.ru/7f41a636
MOJIO)KEHUE XUMHYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
29 CI/IJ‘ILHII):Ie u cradbie 3JII[eI<T (I)lnnilbl bubmmorexa [JOK
p ’ https://m.edsoo.ru/7f41a636
Cremnenp AuCCOIUAINH
Honnoe npoussenenue Boabl. Cpena
30 BOJTHBIX :CTBO oB. Bonopo HI)II:?I bubmmorexa [JOK
g P POB. DOAIOPOA https://m.edsoo.ru/7f41a636
nokasarenb (pH) pactBopa
TI'mpoponu3 coneit. Peakmun,
31 N (ijeKan ue B aCTBz)I ax bubmmorexa [JOK
P n P P https://m.edsoo.ru/7f41a636
JIIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edso0.ru/7f41a636
JIIEKTPOJIUTOB
bubnmorexa LIOK
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIHHBIC
N https://m.edso00.ru/7f41a636
33 peaknuu. BaxHeWme OKUCIUTENH U
but6mmorexa [IOK
BOCCTAHOBHTEH https://m.edso00.ru/7f41a636
34 MeTto/1 3IeKTPOHHOTO (IJIEKTOHHO- but6mmoreka [IOK

MOHHOT0) OanaHca

https://m.edsoo.ru/7f41a636
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35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmnoreka HOK
BCIIIECTB https://m.edsoo.ru/7f41a636

36 Pemrenne 3ama4 pa3InyHbIX TUIIOB bubmorexa LOK

AaTp https://m.edsoo.ru/7f41a636
bubnunoreka LIOK

37 Pewienue 3ana4d pa3iMuHbIX TUIIOB https://m.eds00.ru/ 7412636

A&t bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
bubnuoreka [{OK

38 Cucremaruzanus 1 0000IIeHe 3HAHNN https://m.edsoo.ru/7f41a636
1o TeMe "XuMu4eckue peaxiuuu" bu6nmorexa LIOK

https://m.edsoo.ru/7f41a636

39 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/7f41a636
ITososxenne HEMETaIIOB B
[Tepuonueckol cucTeMe XUMHYECKHUX

40 snemeHToB JI. 1. MenpeneeBa u bubmorexa LHOK

T a https://m.edsoo.ru/7f41a636
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusznueckre cBOMCTBA HEMETAIIOB
AnoTponusi HeMETauIoB (Ha IpUMEpE
41 KHCII0poa, cepsl, pocdopa u bubmorexa LOK
poaa, cepel, p https://m.edso00.ru/7f41a636
yriaeponaa)

42 Bognopona: nonyuenue, pusndeckue u bubmuoteka [IOK
XHMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/7f41a636
T"amoreHsl: HaX0XIEHHUE B IPUPOIE,

43 CHOCOOBI MO eﬁfm (bl/lmirclljmﬂe u bubmmorexa LIOK

i L https://m.edsoo.ru/7f41a636
XUMHUYECKHE CBOMCTBA
44 l'annorenoBonopoael. Baxueiiue bu6muoreka [IOK

KHCJIOpOACOACPKAINEC COCAUHCHU A

https://m.edsoo.ru/7f41a636
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TaJIOIrCHOB

JlabopaTopHble U IPOMBIILICHHBIE
CIOCOOBI OJTyYEHHS TaJOTEHOB.

bub6nmoreka [IOK

45
[IpruMeHeHue raJjoreHoB U Ux https://m.edsoo.ru/7f41a636
COEMHEHUI
[Tpaktuueckas padora Ne 4. Pemenue
46 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmorexa [JOK
" P " 8 https://m.eds00.ru/7f41a636
I"anorenst
Kucnopon: naboparopHeie u
IPOMBIIIJICHHbIE CIOCOOBI OTyYSHHUS, Bu6moteka [JOK
47 .
(bu3HYeCKUe U XUMHUYECKUE CBOIMCTBRA. https://m.edso00.ru/7f41a636
O3oH. [IpuMeHeHne KUCIOpOa U 030HA
bubnunoreka LIOK
48
OKCHJE! 1 ICPOKCHEL https://m.edsoo.ru/7f41a636
49 Pemenne 3a1ayu pa3audyHBIX THIIOB bubmmorexa [IOK
AdP https://m.edsoo.ru/7f41a636
Cepa: Hax0XIEHUE B IIPUPOJIE Bubmnorexa HOK
50 CH(I))C(')6I)I MTOJTY9ICHUS (1?1/13111‘-16(;”16 " hitps://m.edso0.ru/ 77412636
" . bubmuorexa [IOK
XUMITHECIKHE ChoncTsa https://m.edsoo.ru/7f41a636
bubmmoreka IIOK
51
CepoBoAopos, Cymbue: https://m.edsoo.ru/7f41a636
Kucnopoacoaepxaniye coeTMHEHHs
52 CepbI gcfﬁei[mlz)cnl{u CBOI”ACTI; CepHOI brbmmorexa LIOK
pEL P https://m.eds00.ru/7f41a636
KHUCIIOTHI
[TpakTuueckast padorta Ne 5. Pemenue
53 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmorexa [IOK
" P . f[ https://m.eds00.ru/7f41a636
Cepa u e€ coelMHEeHUs
54 A30T: HAXOXKJACHUE B IPUPOJIC, bubnuotexa [JOK
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CHOCOOBI NOTYYEHUs, PU3NIECKUE U
XHUMUYCCKHE CBOMCTBA. AMMHAK,

https://m.edsoo.ru/7f41a636

HUTPUIBI
Kucnoponconep:xanye coeAMHEHUS

55 azora I())cﬂo6eIItIISI)OCTIPLII CBOfICTHB a30THOM bubmmorexa [JOK

i https://m.edsoo.ru/7f41a636
KHCIIOTHI

56 [IprumeHeHue a30Ta U €ro COeIMHEHUM. bubnmnoreka HOK
A3O0THBIC yIOOpEeHHUSI https://m.edsoo.ru/7f41a636
docdop: HAXOXKACHUE B IPUPO/IE,

57 CIocoObI Oy4YeHUs!, PUINYECKUE U bubnunoreka LIOK
XUMUYECKHE cBoricTBa. Dochuibl 1 https://m.edsoo.ru/7f41a636
dbochun
Oxcunpl dhocdopa,

58 docho c((l)) e(bxcg ne kuciotel. Conu bubmmorexa [JOK

peoepmat ' https://m.eds00.ru/7f41a636
(dhochopHO KHCIIOTHI

59 [Ipumenenue docdopa u ero bubmuoteka [IOK
coenuHeHuil. ochopHble y100peHUs https://m.edsoo.ru/7f41a636
[IpakTuueckas padbora Ne 6. Pemenue bubmorexa [JOK

https://m.edsoo.ru/7f41a636

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
A " bu6moreka [JOK

30T 1 GochOp 1 X COCHMHEHMS https://m.edsoo.ru/7f41a636
VYrnepoa: HaXxoXJIeHUE B PUPOJIE,

61 JIOTPONHBIE MOAU(UKALINY; bubnmnoreka HOK
dbusznyecKrue 1 XUMUIECKHE CBONCTBA, https://m.edso00.ru/7f41a636
MPUMEHEHUE
Oxcup yriaepoaa(ll), oxcu

A yraepoza(ll ! N but6mmorexa [IOK

62 yraepona(IV), yronapHas kuciora u eé

COJIn

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

63 P
CHICHHE 33/ PA3IIHBIX THIOB https://m.edso00.ru/7f41a636
Kpemunii: HaxoXXaeHHUE B IIPUPOJIC,
64 05000651 MOJTyYCHUS (1)H3H§efxne u bubmmorexa LIOK
THCHIL, https://m.eds00.ru/7f41a636
XHMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubmuorexa [IOK
KHCJI0Ta, CUIUKATHI https://m.edsoo.ru/7f41a636
[TpuMeHEeHHE KPEMHUS U €T0
66 coequHeHuii. CTeKI0, ero ImojiydeHue bubmorexa LHOK
A ’ ’ ya ’ https://m.edso00.ru/7f41a636
BHJIBI CTEKJIA
67 Penrenne 3a1a4 pa3InyHbIX TUIIOB bubmorexa LOK
A&t p https://m.edso0.ru/7f41a636
bubnuoreka [{OK
Cucremaruzanus 1 0000IIeHe 3HAHNN https://m.edso0.ru/7f41a636
68
o teme "Hemeramisr" bubnunoreka LIOK
https://m.edso0.ru/7f41a636
69 Konrponbnas pabora no reme bubmmnoreka HOK
"HemeTaminr" https://m.edsoo.ru/7f41a636
70 AHanu3 pe3yinbTaToB KOHTPOJIbHON bubmuoreka [IOK
paboThl, KOPPEKITUs OMHUOOK https://m.edsoo.ru/7f41a636
[TonoskeHue MeTalJIOB B
[Teproauveckoi CUCTEME XUMHUYECKHIX
71 37eMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [JOK
) P https://m.edso00.ru/7f41a636
3IEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIJIOB
OO6mue ¢puznueckre CBOMCTBa bubmrorexa HOK
https://m.edsoo.ru/7f41a636
72 MmeTaios. [IpuMeHeHne MeTaos B
bubnunorexa LIOK

OBITY M TEXHUKE

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

73 CrmutaBel MeTasuioB. Koppo3us MeTamios https://m.edsoo.ru/7f412636
74 Pemenue 3a1ay pa3nM4HbIX TUIIOB buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
DJIEKTPOXUMHUYECKUH PsiJl HAIPSKEHUI
75 MeTauioB. O0IIKE CIOCOOBI MOTYYCHUS bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
METaJIJIOB
OO01mas xapakTepucTuKa MeTamioB [A-
rpyms! llepruoanyeckoi cucteMsl
XUMUYECKHX 3neMeHToB. Harpuii n bubmmoreka [JOK
76 .
KaJuii: mojay4deHue, Gusndeckue u https://m.edsoo.ru/7f41a636
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCIMHEHUN
O6mas xapakrepuctuka metayioB [1A-
rpynnsl [lepuoauyueckoit cucTeMbl
77 XUMHYECKUX JIEMEHTOB. Marnuii u bubnuorexa [IOK
KaJbLIMH: TIOTy4YeHue, Gusnyeckue u https://m.edsoo.ru/7f41a636
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB M MX COCAMHEHUI
78 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/7f41a636
79 AOMUHUN: TIOJTy4eHHE, PU3UUECKHUE U bubnnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/7f41a636
AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHIA aTFOMUHMUS, bubnunorexa LIOK
80
TAAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://m.edsoo.ru/7f41a636
MIPUMCHCHUE
bu6nmnorexa LIOK
81 Pemenue 3amau pa3auaHBIX THTIOB

https://m.edsoo.ru/7f41a636
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[IpakTuyeckas padora Ne 7. Pemenue

bubnunoreka LIOK

82 SKCIIEPUMEHTAIBHBIX 32/1a4 II0 TEME
DKEHEp ATHO https://m.eds00.ru/7f41a636
MeTainsl TIIaBHBIX MTOATPYIIT
OO0m1as XapakKTepUCTUKA METAILIOB
no6oyHbIX oArpymi (b-rpymi) bubnmnoreka HOK
83 .
Ilepronueckoi CUCTEMbI XUMUYECKUX https://m.edsoo.ru/7f41a636
2JIEMEHTOB
dusnueckue 1 XUMHUYECKHE CBOIICTBA
84 XpoMa U €ro COeIUHEHUN, UX Bubmiorexa OK
P ’ https://m.edso00.ru/7f41a636
IPUMCHCHUE
Bakneiiime coequHEeHNs Maprasiia.
85 [IepmaHranar xKamus, €ro bubmorexa HOK
p > https://m.edso00.ru/7f41a636
OKHUCJIUTENLHLIE CBOMCTBA
dusuyeckue U XUMUYECKHUE CBOMCTBA
86 J)kejie3a u ero coenuaeHuid. [lonyuenne buGnuorexa [IOK
) ya https://m.edsoo.ru/7f41a636
Y TIPUMEHEHUE CIIaBOB JKeTe3a
87 du3nyeckre U XUMAYECKHE CBOMCTBA bu6nmorexa LIOK
MEJIM U €€ COCIMHEHNI, UX TPUMEHEHNE https://m.edsoo.ru/7f41a636
dusnueckre U XUMHUUECKUE CBOIICTBA
88 LIMHKA U €ro COeINHEHMH, UX
pUMEHEHUE. [ HApOKCOKOMITIEKCHI
[IUHKA
[Tpaktuueckas padora Ne 8. Pemenue
89 SDKCIHEPUMEHTANILHBIX 3a1a4 10 TEME bubnnorexa [JOK
" P " https://m.eds00.ru/7f41a636
MeTtansl TOOOYHBIX MTOATPYIIT
90 Pemenue 3amau pa3nuuHbBIX THIIOB bubnnorexa [JOK
p https://m.edsoo.ru/7f41a636
91 O000IIIeHNE U CUCTEMATU3AIHS bubnunorexa LIOK
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M3Y4EHHOTO MaTepHalia 1o Teme
"Mertauter"

https://m.edsoo.ru/7f41a636

92 KoHnTponbHas pabota 1o Teme bubnmnoreka HOK
"Metamnsr" https://m.edsoo.ru/7f41a636

03 AHanu3 pe3yabTaToB KOHTPOJIBHOMN bubmmoreka [JOK
paboThl, KOPPEKLKS OINOOK https://m.edsoo.ru/7f41a636
Posib xumuu B obecrieueHNH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA. Bu6muoteka [JOK

94
ITonsiTHE O HAyYHBIX METOIAX https://m.edsoo.ru/7f41a636
UCCJICIOBAHMSI BEILIECTB
Hayunsbie npuHIIUIIBI OpraHU3aluu

95 XUMHYECKOTO MPOU3BOJICTBA. bubnnorexa [JOK
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYCHUS https://m.edso00.ru/7f41a636
Ba)XKHEUIIINX BEIIECTB
XUMHYECKOe 3arpsi3HeHUE

96 OKPYKArOIIeH CPEJIbl U ero
MOCIIEACTBUS

97 XUMHA U 310POBbE YEIOBEKA. bubmmnoreka HOK
JlekapcTBEeHHBIE CpeCTBA https://m.edsoo.ru/7f41a636

98 Xumus nuny. Posb xuMuu B bubmmoreka IIOK
o0ecreyeHny MUILEeBOM 6e30MacHOCTH https://m.edsoo.ru/7f41a636

99 KocMmernueckue n napdromepHbie bubmuoreka [IOK
cpeacta. beiToBas Xxumus https://m.edsoo.ru/7f41a636
XuMHs B CTPOUTENLCTBE. BaskHelume

100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE bubmmorexa LIOK

https://m.edsoo.ru/7f41a636

MaTepuabl

101 XUMHS B CETTLCKOM XO3SMCTBE. but6mmoreka [IOK

OpFaHI/I‘{eCKI/IC U MUHCPAJIbHLIC

https://m.edsoo.ru/7f41a636
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ynoopeHus

Cucremarusanys 1 0000IeHNE 3HAHUN
10 TEME

102

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

bu6anoreka Lhttps://m.edsoo.ru/7f41a636







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 11 xnace/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A., AkiinonepHoe
obmectBo «M3marenscTBO «IIpocBemieHne»
Xummus, 10 knace/ ITyzakos C.A., Mamuauna H.B., [TonikoB B.A., AknronepHoe

obmectBo «M3natenbeTBo «IIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

[Tocobue no XxuMuu AJis NOCTYHAIOIIMX B BY3bl, IPOIPaMMbI, BOIIPOCHI,
yIpaXHEHUs], 3a]1a4M, 00pa3Libl SK3aMEHAIIMOHHBIX OueToB, [1y3akoB C.A.,
[TonkoB B.A., Oprannueckas xuMusi, TepMHHBI 1 OCHOBHBIE peakiuu, boposies
N.B., 2020

Oprannyeckas xumus, Tom 1, Tpasens B.®., 2020

Oprannueckas xumusi, Tom 2, TpaBens B.D., 2020

Opranunueckas xumusi, Tom 3, Tpasens B.®D., 2020

OCHOBBI AaHATMTUYECKON XUMUH, 3a7a4u 1 Bonpockl, bapbanat FO.A., 'apmain

A.B., 3omotoB IO.A., IllexoBmosa T.H., Ockomnka K.B., 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru/
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