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HOACHUTEJIBHASA 3AITUCKA

Pabouast mporpaMMa mo XMMHUU Ha ypOBHE CPEIHETO OOIIEro o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOi oOpa3oBaTenbHOMI IPOTPAMMBI CpEIHETO ob1ero
oOpazoBanusi(POII COO), npencrasieHHbix B denepabHOM ToOCyIapCTBEHHOM
oOpazoBarensHOM crangapre COQO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTro mpeaMera «XuUMHUs» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoit
Odenepaniiy, peaNu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPaMMBI, U
OCHOBHBIX TOJIOkKeHUH «CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YINIYOJEHHOrO H3Y4YEHHs 3aHHUMAaeT 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 TOJTIOTOBKY BBIIIYCKHHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTaiyy UuxX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaK¥Ke /IS
MPOJIOJDKEHUS 00y4YeHUsI B OpraHu3alusax Npo(ecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS] OJJTHOM U3 TPUOPUTETHBIX JUCIUIUINH.

B mporpamme mno XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
HOAPOOHYI0O  MHTEPHPETALUI0O B  COOTBETCTBMM C  OCHOBOINOJAraroluMu
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH 1I€JIeH, colepKaHus,
pe3ynbTaToB OOydeHHs M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOLIME BBIMOJHSAEMBIE MPOTPaMMOM IO
XUMUU QYHKIIUN:

e UH(pOPMALMOHHO-METOIMYECKas, peau3alus KOTOpOoH obecreuynBaeT
MOJIyYeHUE TMPEACTABICHUSI O MLENsIX, COACpPKAHWUU, OOIeWl CTpaTeruu
0oOy4eHMs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3Y4aeMoOTro B paMKax KOHKPETHOTO Npoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOILIAs, KOTOpast peaycMaTpUBaET
ONpENEICHUE: NPHUHLMIIOB CTPYKTYPUPOBAaHUS H IOCJIENI0BATEIbHOCTH
U3y4YeHHUs] y4eOHOro marepuasa, KOJUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; TOJIXO0I0B K (DOPMHUPOBAHUIO COJAEPKATEILHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa30oBaTENIbHBIX JTOCTHKEHHM OO0y4arommxcs B
pamMKax HTOroBOH arrectaud B (OpME €IWHOr0 TOCYAapCTBEHHOTO
9K3aME€Ha N0 XUMHHU.

[Iporpamma a1 yriy0JIE€HHOTO U3YYEHUSI XUMUHU:



e yCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE
Ui W3y4eHUs B paMKax OTHEIbHBIX Npoduiei, mnpegycMaTpuBaeTt
pacupenesieHue W CTPYKTYpHUpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

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

e Ipe/UIaraeT NPHUMEPHYIO MOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX 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 PpEe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOU
IPOrpPaMMBI CPEIHETO oO1iero oOpa3oBaHUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TakXke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
coJlepKaHUs IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULHKSM B IPOrpaMMe MO XHUMHUHU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHus. 3a TMpeaenaMd  yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTAaBIISIOLIEH Co/ep)KaHusd y4eOHOro ImpeamMera
«XUMHSD» OCTAaETCSI BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBIISIFOIICH,
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
nuddepeHIIMpOBaHHOTO O0yYEeHHUsST Ha ypPOBHE CpEAHEro ooOimero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJIEHHOIO U3Y4YEHHUs HANpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3YyYEHHs] CHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpraHU3alUsAX CPelHEro npogecCUoHaIbHOro
oOpa3zoBanusi. B o3Toll CBsA3M wu3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIECTBEHHO HA  pacllUpeHue MW  yriayOJeHue TEOpEeTUYECKOH U
MPAKTUYECKON TMOJATOTOBKH OOYYarOIIUXCsl, BHIOPABIIUX OMpPEACTEHHBIN TPOPUIh
oOy4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIIEAYIONIEr0 MOJIyUYeHUsI XUMHUUECKOTO
o0pa3oBaHus B OpTaHU3AIUAX TPOPECCHOHATILHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBere TpedoBanuit ®I'OC COO K MIaHUPYEMBIM pe3yibTaTaM OCBOEHUS
dbenepanbHOil 00pa30BaTEILHOM MPOTPpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pEIIeHHe 3aJay



BOCIUTAHUS W COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEHHTEIUIEKTYaIbHbIX YMEHUN, YMEHHIM palMOHAIM3alKUKd y4eOHOTO TpyAa H
00O0OIIEHHBIX  CMOCOOOB  JIEATENLHOCTH, MMEIOUMX  MEKIUCIUITMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocTaBnsromumMy mpeaMera «XUMHsS» Ha YpPOBHE YIIyOJIEHHOTO U3YyYEHUs
ABIAIOTCS  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranumyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY U CTPYKTYPHOMR
OpraHu3allud COJEp>KaHUS 3TUX KypCOB B MpOrpaMMe IO XHMHUU 32 OCHOBY
npusaTel nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOiaEHHOTO
YPOBHEU U3YUYEHHS IIPEIMETA.

OcHoBy coznepxkanusd KypcoB «Opranudeckas xumus» Hu «OOmas wu
HEOpraHWYecKass XHUMHs» COCTABIISIET COBOKYIMHOCTb NPEIMETHBIX 3HAHUM U
YMEHHUM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs MpeaMmeTa. DTa CHUCTeMa
3HAHUM TOJYy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, ITO3BOJISIOIIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJEHHOM YpPOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOKHOCTb 3HAUUTEJIBHOTO YBEIMUYEHUS O00bEMa 3HAHUM O XUMHUYECKHUX
AJIEMEHTaX W CBOMCTBAaX MX COCAMHEHWH Ha OCHOBE PACILIMPEHUs U YIIIyOJEHUS
MPEACTABICHU O CTPOEHUHM BEIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MIPOTEKaHUsl PeaKUUid, pacCMaTPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKONW KHMHETUKU
U TepMoaMHAMMKU. WM3ydeHne mnepuoaudeckoro 3akoHa u Ilepuogmueckoii
CUCTEMbl ~ XMMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUHU aTOMa. XUMHUYECKAsI CBA3b
OOBACHSIETCS] C TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUI NpHu €€ 00pa30BaHUU U
pa3pylIeHHH, a TaAKXKE C TOYKH 3pEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GOopMHpOBaHHMEM  MpeACTaBiIeHHM 00
ANEKTPOXUMHUYECKHX IPOIECCaX U 3JIEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckoid XMMHUU MHPHU PACCMOTPEHUHM PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHH yzenseTcss 0co00oe BHUMaHHUE BOMPOCcaM 00 3JEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhil.

Oco0oe 3HaueHHMe UMEeT TO, YTO Ha COAEpKAaHUE KypCOB XHMHUU
yIIIyOJIEHHOTO YPOBHS U3YUEHHUS JUIsl KIAcCOB ONpeenEHHOro npodus (riIaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep [ONOJHEHUH K oOIei cucreme
PEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEKHbIEC IIpeaIMeThl. Tak, Hanpumep,
B COJIEpKaHUM TPEAMETa NIl KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis 60bInoe
3Ha4YC€HUE OYyT UMETh AJIEMEHTHI y4eOHOro mMarepuana mo oomei xumuu. [lpu
M3Y4YeHUU TpeJMETa B JAHHOM Cllydyae akLEeHT OyJeT caeinaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHUHU U B (PU3MKE: aTOMHO-
MOJICKYJIsipHasE Teopusi (MOJIEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M DHEPIUM, 3aKOHbl TEPMOAWHAMHUKH, DJIEKTPOJIU3a, NPEACTABICHUA O
CTPOEHUH BEILIECTB U APYTOE€.

B TO e BpemMs B COAEpXKaHUM IpeaMeTa Uil KIACCOB  XUMHUKO-
Oouonoruueckoro npo¢uiast 00BN yAENbHbIN Bec OyleT UMEThb OpraHuveckas
xumus. B 3TOM cimydae  mpegocTaBisieTcss BO3MOXKHOCTH A Oosee
00CTOSITEIBHOTO  PAacCMOTPEHUS] XMMHMYECKOW  OpraHu3aluu  KJIETKA  Kak
OMOJIOTHYECKOH CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKIEHHOBBIE
KHCIIOTBHI U Apyrue. IIpn 3TOM 3HaHMA O COCTaBE M CBOMCTBAaX IPENCTABUTENICH
OCHOBHBIX KJIaCCOB OPraHMYECKMX BELIECTB CIIY)KAaT OCHOBOM I W3y4ECHUS
CYILTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPEHUSI.

B mnnane ¢opmupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOLIEHAYYHBIX METO/OB [TO3HAHUS U OMbITA MPAKTUYECKOTO TPUMEHEHHUS HayUHbIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMU NpEeIMETaMH, BXOJSIIMMH B COCTaB
npeaAMeTHBIX obOnactel «EcTecTBeHHO-HayuHblE 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 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU KakK O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
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 M IMO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3JaHUN HOBBIX MAaTEPUATIOB, HOBbIX HICTOYHUKOB SHEPIUH, 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 3HAHUM, JEXKAIIUX B OCHOBE XMMHUYECKOH
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHSTUW, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOGHHMH BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAaHWS XMUMHUYECKHX PpEaKUUl, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 OOIINX
Hay4HBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

dbopmHpoBaHue y oOyyJaronmxcs OCO3HAaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN 151 OOBSICHEHUS
KITIOYEBBIX HACH U MpoOJIeM COBPEMEHHOW XMMHH, AJsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pelIeHHs MPoOJeM, CBSI3aHHBIX C XMMHUEN, IPOrHO3UPOBAHMS,
aHaJIM3a U OLEHKU C MO3UIINI IKOJIOTMYeCKO 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M MPOU3BOJCTBEHHOMN JEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJNB30BAHHEM U  IepepabOTKoOn
BEILECTB;

yrayOJeHue  TPEACTaBICHM O  HAyYyHbIX  METOoJax  IO3HaHWS,
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 peanu3anuu MEepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(YHKIMI LEIOCTHOW CHCTEMBI CpelHEro oO0mero oOpa3oBaHUsI IPU H3YyUYEHUU
npenMera «XuUMHUS» Ha  YrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

BOCITUTaHWE YOEKIEHHOCTH B I[IO3HABACMOCTH SIBJICHUH TPHUPOJIHI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIAJHBIX HCCIECIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJIIO W  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM oOyuaronuxcsi, (GopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BAHHIO Kak
YCJIOBUIO yCHENTHON MpodecCuoHaIbHON U OOIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHHH M HAaBBIKOB Pa3yMHOTO IPHPOAOIIOIH30BAHUSA,
Pa3BUTHE KOJOTHYECCKON KYJIBTYPHI, TPUOOPETECHUE OMBITA OOIIECTBCHHO-
MIOJIE3HOM IKOJIOTUYECKOM AEATENBbHOCTH.

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



COILEPKAHUE OBYUYEHUSA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer W 3HAUYEHWE OPraHUYECKOW XUMHUH, MPEACTABICHHUE O
MHOT000Pa3uH OPraHUYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOCHHWE aToMa VriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOXHOCTM aToMa YIJepoja. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHMSX. Tumbl TUOpUIM3AlMU aTOMHBIX opOuTanen
yraepona. Mexanu3mbl 00pa3oBaHMsI KOBAICHTHON CBSI3M (OOMEHHBIA M TOHOPHO-
aKLENTOPHbIA). TUNbl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- M T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CoCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIax
opranuveckux BemecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykiaeopuie u
anexTpoduie.

Teopust cTpoeHuss oOpraHudeckux coeauHeHni A.M. byrtnepoBa u
COBPEMEHHBIE MIPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX CcOoequHEeHUN. MoleKkysipHble U CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyJIbl  pa3IUYHBIX BHUJOB: pa3BEPHYTas, COKpalIEHHAs,
ckenetHas. M3omepus. Buapel u3omepuu: CTPYKTYpHAas, MPOCTPAHCTBEHHAs.
DneKTpoHHbIE YPGHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3(PPEeKThI).

[IpeacraBnenne o kinaccupuKalMU OpraHuyeckux BemlecTB. [loHsTHE O
dbynkuuonanpHoM rpymrme. ['omonorus. ['omonornueckue psaapl. CucreMaTuyeckas
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJacCcU(UKalMs OpraHUYeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIEC PEAKLIMU B OPraHUYECKOU XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M WX MpEeBpallCHUN:
O3HAaKOMJIEHHME C 00pa3laMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, OIBITHI MO MPEBPALICHUID OPraHWYECKHUX BEIIECTB MpPU HarpeBaHUU
(rutaBnenne, OOyTIIMBaHWE U TOPEHUE), KOHCTPYHUPOBAHHME MOJCICH MOJICKYII
OPTraHUYECKUX BEILIECTB.

YriaeBoaopoasbl.

Ankansel. ['omosiorudeckuil psji aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYI aIKaHOB, Sp -
ruOpUIU3anysl aTOMHBIX opOuTanei yriaepoja, o-cBs3b. dusmyeckne CBOWCTBA
aJIKaHOB.



XHUMHUUYECKUE CBOMCTBA aJKAaHOB: pEAKUHMH 3aMEUICHUs, W30MEpHU3aLuu,
JNErHIPUPOBAHMS, [IUKIN3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHU3ME PEAKINi PaNKaJIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJKaHOB.

[uxnoankanel. O0mas ¢hopmysa, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MaibiX (I[MKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (IIMKJIONEHTAH, LIMKJIOINE€KCaH) LUKIOATKAaHOB. CriocoObl MOJIy4eHUsl U
IPUMEHEHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMoniornueckuil psj ajakeHoB, oOmas (opmyia, 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: PEaKUHUU IPUCOECAVHEHUS, 3aMEIIEHUS B O-TI0JIOKEHUE
OpU JIBOWHOM CBA3M, MOJUMEpU3alnd U okucieHus. IIpaBuiio MapKOBHUKOBA.
KadecTBeHHbIE peakluy Ha JABOWHYIO CBsI3b. CIOCOOBI MOMYyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUSI U XUMUYECKUX CBOWCTB
CONPSIKEHHBIX  JTUEHOB, 1,2- wu 14-npucoenunaenne. [lomumepusamms
CONPsKEHHBIX TUeHOB. CriocoObl OMyYEeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMon0rHueckuil psii ankUHOB, 001as Gpopmysa, HOMEHKIIaTypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, Sp-
rudpuau3anmsi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJKWHOB.
XYWMHUYECKHE  CBOMCTBA:  peakUWd  NPHUCOCOUHEHUS,  JIUMEpU3alUh U
TpUMEpPHU3ALMH, OKUCIIeHUs. KUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
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
CTpPOEHHE MOJIEKYJIbl OeH30ma. Duznyeckue CBOICTBA AapEHOB. XHMHYECKUE
CBOIcTBa O€H301a U €ro FOMOJIOTOB: PEaKIIUY 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YIIEBOAOPOJIHOM pajuKale, pPeakUWHd NPUCOCAVHEHUS, OKUCIEHUE TOMOJIOTOB
Ooenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxxaeHue.
Kamennslif yrosib 1 npoaykTsl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



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

['eneTnueckasi CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIIECHHs] TaJoreéHa Ha TUAPOKCOrpYNIy, HUTPOrPyIIy, [HAHOTPYIIILY,
amuHoOrpynmy. /[leficTBHe Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO U CIHUPTOBOIO
pactBOopa miEnoun. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TMpPU CHHTE3e
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
u3ydeHue GU3MUEeCKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTD), KAaU€CTBEHHBIX
peakuuil yrieBoJOpOA0OB pa3iMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOJHOM BOJBI, pacTBOpa IEpMaHTraHaTa Kajus, B3aUMOJCHCTBUE AalETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEUIECTBAX, IMOJYyYEHHE HTHICHA H
U3Y4YCHHE €ro CBOWCTB, O3HaKoMmiieHHe C¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJI€BOJOPOIOB U raJOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudyeckue coeJHHEHUS.

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHe MoJieKyd (Ha MpuMepe
MeTaHoJa W 3TaHoya). ['omosormyeckuil psa, oOmas Gopmyna, H30oMepus,
HOMEHKJaTypa U kiaccupukanus. DuU3HYECKHE CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJgopoaHble CBSI3M MEXAY MOJIEKYJaMU CIHPTOB.
XVWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIEHUs, JETUApATalUUd, OKHCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OTHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOIAa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U U3oMepusi. OcoOEHHOCTU (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — ASTUJIECHIJIMKOIb U TIULEpUH. DU3NUecKue Hu
XUMUYECKUE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3AUMOJIEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKHUMM KHUCIIOTaMH, KayeCTBEHHAs peaKius Ha MHOTrOaTOMHbIE
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
OeH3oapHOTO sipa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KauectBennwsie peakuuu Ha ¢GeHod. TOKCHYHOCTH (heHoa.
Crioco0Onl nonryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOGoHuibHble COETMHEHUS — alIbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOM TpynIbl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, OO0IIas
dbopmymna, m3oMepusi U HOMEHKIaTypa. DU3NYECKHe CBOMCTBA albJCTHIOB H
KETOHOB.  XMMHUYECKHE CBOMCTBA  aIbJETUIOB M  KETOHOB:  peakUuu
npucoenrHeHns. OKHUCIIEHHE albJAEeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTU/IbI.
CniocoObl IOJTy4eHHS U IPUMEHEHHE alibJETU]I0OB U KETOHOB.

OnHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust 1 HomeHKiIatypa. Gu3niecKue CBOCTBa
OJIHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpOIHBIE CBSI3U MEXAY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHoroodpa3zue KapOOHOBBIX KHCIIOT.
Oco0EeHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCIOT. IlpencraBurenu BbICHIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJIbMHUTHUHOBAs, OJEUHOBas, JIUHOIEBAs,
NuHOoNIen08as KUCIOThl. CIIOCOOBI MOTYYEHUs 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 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX 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). MoHocaxapuabl: TJIOKo3a, (pPyKTO3a, rajgakrosza, pubosa,
ne3okcupru6o3a. dusnyeckne CBOMCTBA U HaXOXkAEHHE B npupoje. DOTOCUHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTHEM CIUPTOBBIX U aJIbJICTUIHOU
rpynIn, CHUPTOBOE M MOJIOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIBHOCTH OopraHusMa. Jlucaxapuisl: caxapo3a, MajbTo3a 1
nakTo3a. BoccranaBnuBaronyie 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapugoB. Haxoxenue B npupoje u npuMmenenue. [lonvcaxapuapl: kpaxmai,
INIMKOTeH W 1eiunono3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
neiutroio3bl.  PU3WUYECKHE CBOWCTBA KpaxMala W LEJUIFOJI03bl. XHMUYECKHE
CBOMCTBa Kpaxmajia: TMIpOJu3, KAaYeCTBEHHAs pEaKkius C HOJ0M. XUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOIU3, ModyyeHue 3¢pupoB uemtonossl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJCUCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE 3THUJIOBOIO CIIMPTA B aJbJETH] HA PACKAIEHHONM MEIHOW IIPOBOJIOKE,
OKHCJIEHHE STWJIOBOTO CHHUpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), KAUECTBEHHbIE PEAKIHMH Ha anbAeruibl (C TUIPOKCHIOM
muammuHcepeopa(l) wu  runpokcumom  meau(ll)), peakuuss raunepuHa €
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJENCTBHE pacTBOpa TJOK03bl ¢ ruapokcuaoMm Meau(ll), BzaumoneiicTeue
Kpaxmaya ¢ MOJOM, PEIICHHE DKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupTsl U
denomb», «KapboHoBsie kucaoThl. CloKHBIE 3QUPBD».

A3oTcoaep:Kkalye OpraHnyecKre CoeAuHEeHUs.

AMUHBI — OpraHUYECKUE MPOU3BOJHbIE amMmHaka. Kiaccugukanys aMUHOB:
anudaTtuyeckue M apoMaTHYeCKue; IMEepBUYHBbIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moiekyn, obmas (opmyna, U30MepHs, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNn(PaTUYECKHUX aMUHOB: OCHOBHBIE CBOICTBA,
ANKWINPOBAHNUE, B3aUMOJICHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOU.
Conm aJIKMIIaMMOHHSL.

AHUIIMH — TIPEACTaBUTENb AaMHUHOB apoMarndeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOe BiIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. 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: TIJIMUMH, anaHuH. @OuU3NYecKne CBOWCTBA AMUHOKHCIOT.
XVWMHYECKHE CBOMCTBA aMHMHOKHUCIOT KaKk aM(OTEpHBIX  OpPraHUYECKHX
COCIMHEHUM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHUIOB.

benku kak npuponHeie nonumepbl. [lepBuyHas, BTOpUYHAS W TpPETUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIIPOJU3, AEHATYypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
pacTBopeHHe O€JKOB B BOJE, JAeHATypalus O€JKOB NpU HArpeBaHUM, LBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe OHKCIEPUMEHTAIbHbIX 33Jad 10 TeMaM
«A3oTconepkale — OpraHvueckne — coenuHeHus» —u - «Pacno3naBanume
OPraHUYECKUX COCITUHECHUI.

BricokoMoJ1eKyJISIpHBIE COeIMHEHHS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALUU, CPENHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
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,
ANEKTPOIPOBOAIINE OJIUMEPHI, OMOpa3naraeMble OJIUMEPHI).

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

Pacuérnrie 3agaun.

Haxoxnenue MomnekyiasipHOd ¢GOpMysbl OPraHUYECKOro COCAMHEHHS II0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbI OpPraHUYECKOr0 COCIUMHEHHS Mo Macce (00bEMY)
MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONpPEACIICHUE JOJIU BBIXOJIa MPOAYKTa PEAKUUH OT TEOPETUUECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaQMeTHBIX CBSA3EH MPU U3YYEHUU OPraHUYECKOW XUMHUHU 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, HAYUYHbIH (DAKT, TUMOTE3a,
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, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, DHEPTus,
Mmacca.

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



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIECHHOBBIE KHCIOTHI,
(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

Teopernueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUU anemMeHT. 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 — OpPOHTAISIM.
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.N. MenneneeBa. CBsA3b NmepuoOaUUYECcKOro 3akoHa W llepmogumueckoi cucTeMsl
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 3akoHa /.M. Menaeneena.

XuMH4YecKasi CBsI3b. BUIBl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-AKIENTOPHBIN. DHEPrus U JjuHa cBs3U. [1oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHass 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
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsaTue o mucrnepcHeix cucremax. MctuHubie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIEHTpPAIlUU PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraoruaparsl.



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

Knaccudukanus XuMUUecKUX peakiuii B HEOPraHWYeCKOM U OpraHuYeCcKou
XMMHH. 3aKOH COXPaHECHMS MACChl BEIIECTB; 3aKOH COXPAHCHMS U TpPEBpallCHUS
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 HEOOpaTUMBbIC PeaKIMU. XUMHYECKoe paBHOBecre. KoHncraHnTa
XMMHUYECKOr0 paBHOBecHUs. DakTOphl, BIMSIONIME HA TOJOKEHHE XUMHAYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIIHUX B
peaxuu. [Tpuanun Jle [larense.

DnekTpoiuTuueckas guccoryanus. CuibHble H  clIa0ble  3JICKTPOJIUTHI.
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 BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST UM BOCCTaHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOTO OasaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCHEPUMEHTAIbHBIC METOJIbl M3YYCHHMS BEIIECTB W HUX MNPEBpaAILCHUMN:
pa3IoKEHHWE TIEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTajiu3zaTopa, MOJECIU
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 HemeramioB B Ilepuoguyeckord CUCTEME  XUMHUYECKHX
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 XHMHYECKHE 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 TajoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHUM.



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

Azor. HaxoxaeHue B MpupoJe, CHOCOObl MOMydeHUs, (U3HUECKUE WU
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 MOTydeHUs, (U3UYECKUE 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 XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yrinepoaa(ll), oxcun yraepona(IV), yroneHas kucimora u eé
COJIU. AKTHBUPOBAHHBIA yroib, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHbie
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.
[IprmeHenne kKpeMHus U ero coennHeHui. CTEeKI0, €ro NoJIy4eHne, BUIbI CTEKIIA.

[Tonmoxenne metamioB B [leppoandeckoil cCUCTEME XMMHUUYECKHUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrue
¢usnueckue cBoWcTBa MeTawioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUYECKUNA PsAJl  HampspkeHu  MetawioB.  OOIue  CrmocoOsbl
MOJTY4EeHUS METaJIOB: THIPOMETAILTYpIus, MUPOMETAILTYPIHS,
anekrpometautyprus. llonarue o koppo3uum MmetamuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MertamioB [A-rpynmnel [lepuonnueckoid cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuiti u kanuii: monydeHue, ¢GU3MUYECKHE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHEHHUI.

O6mras xapakrepuctuka meTaioB IIA-rpynmer [lepuonnyueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KajblUil: mNojyuyeHue, (PU3NYECKue u
XUMUYECKHE CBOMCTBa, MPUMEHEHHWE TMPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.



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

OO6miass XapakTepucTHKa MeETauioB MoOouHbIXx moarpynmn  (b-rpymnm)
[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, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE XpoMa.

@u3nyeckue W XHWMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHIA.
Baxwneiimme coenunenust wmapranna(ll), wmapranna(IV), wmapranna(VIl) wu
mapranua(VII). Ilepmanranar kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3NvecKne U XMMUYECKHE CBOMCTBA JKelie3a M €ro coequHeHuil. OKCupl,
ruapokcuibl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xenesa
U €ro CILIABOB.

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

[uuk: momydyeHue, (pU3MYECKHe M XMMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCUIA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpuMenenue
[MUHKA U €r0 COCANHCHUI.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHMSI BEIIECTB W WX MNPEBPAILCHUMN:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHue cepbl, (docdopa, kene3a, MarHus B
KUCJIOPOJIe, HU3YYECHHE KOJUIeKIMU «MeTamibl M CIUIaBbD», B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEIIbHBIX METAJJIOB C BOJOM (BO3MOYXHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE LIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
LIEJI0YEH, KaUECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKHE aHUOHBI, KATUOH BOJIOPO/IA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATIOMUHUA M IMHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTANBHBIX 3a7a4 110 TEMaM
«l"anmorensl», «Cepa u €€ coenuHeHUs», «A30T U (ochop M UX COCAUHEHUS,
«MeTamibl TIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYTII.

XUMHUS U KU3Hb.

Ponp xumuu B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHA denoBedecTBa. [lonsTue
O HAy4yHBIX METOJAX I[IO3HAHMS M METOHOJIOTUM HAYyYHOIO MCCIICIOBAHUs.
HayuHble pUHIUITBI OpraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOoMbIlLIeHHBIE
CIOCOOBI MOJTYYEHHUsI BAKHEUINX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAaKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMBbIlIUICHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIABOB. XMMMUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeNbl U €ro IOCIEICTBUS.
Ponb xumun B o6ecrieyeHuH 3HEPreTHIeCKo 0e30MacHOCTH.

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 xumwus. I[lpaBumna
0€30I1aCHOT0 HCIIOJIb30BaHUs TMpernapaToB OBITOBOM XHMHU B IIOBCEIHEBHOMN
JKU3HU.

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

XUMHUS B CEIIBCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIC YI00peHNs.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPacKd, CTEKJIO, KepaMHKa.
Marepunains! a1 35eKTpoHUKU. HaHOTEXHONMOT M.

Pacuétnbie 3amaun.

Pacuétel: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYacTBYIONIMX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, eciu OJTHO M3 BELIECTB IaHO B BUJIE PaCTBOpPA C ONpeeIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJSIPHOM KOHIIEHTpallUU
BEIIECTBA B PACTBOPE, JIOJM BBIXOJAa IMPOJAYKTa PEAKIMU OT TEOPETUUECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmmzanust  MeXNpeAMETHBIX  CBS3€d MpU  HU3YyUYCHUH  OOmed w
HEOpPraHW4YeCKOM XUMHUU B 11 Kiacce oCyIIEeCTBIACTCS Yepe3 MCIIOIb30BAHUE 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, IKCIEPUMEHT, MO/IEIb, MOJICIUPOBAHUE.

®dusuka: Marepusi, MUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJO, O0BEM, arperaTHO€ COCTOSIHME BEIIECTBa, WACANbHBIN Tas3,
(bu3uYeCKre BEIUINHBI, €TMHUIIBI H3MEPEHHS, CKOPOCTh, YJHEPTHs, Macca.

buonorus: kneTka, opraHus3M, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YIJIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK YHEPTUH B IKOCHUCTEMAX.

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

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



npernaparoB, MPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBbTATBI

B coOTBETCTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpEeIMETa «XHMHs» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsI BBIIEICHBI CICAYIONIME COCTaBISIONINE: OCO3HAHUE
OOyYaroIMMUCA POCCUICKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPENEICHUIO; HATMYNE MOTUBALMU K
OOy4Y€HHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIME B OOIIECTBE TpaBWJIaMH U HOpPMaMu TIOBEJICHHUS; HaJIU4ue
MIPaBOCO3HAHUS, HKOJIOTHYECKOM KYJIbTYpPhl; CHOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

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

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUsA MHpeaMeTa «XHMHUS»  OTPAXKAKOT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATENLHOM M NPAKTHUYECKON JEATEIbHOCTU
oOyJaromuxcsi B IpOLEcce peanu3alu 00pa30BaTeIbHONU JESATENBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUs 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHHMS K 3aKOHY U IIPaBOIIOPSAKY;

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

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN Y4YE€OHBIX M MO3HABATENIbHBIX 3a/a4, BBIITOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCUYECTBCHHON XMMUM;

YBaXEHHUsI K TPOIlECCYy TBOpUECTBAa B OOJACTH TEOPHUH U IMPAKTUYECKOTO
NPUIOKEHUSI XUMHH, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HKCIIEPUMEHTAIbHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPy/Aa YYEHBIX U IPAKTUKOB;



MHTEpeca YW TO03HABATEIbHBIX MOTHBOB B TOJYYEHUH U MOCIEAYIOIIEM
aHann3e MHQPOPMAIUUA O TMEPETOBBIX TOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OLEHUBATh CUTYyalluH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh 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) (hopMupoBaHUs KYJIbTYPbI 3/10POBbS:

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 )KU3HH, B TPYAOBOI AEATEIBHOCTH;

MOHUMAHHMS I1IEHHOCTH TIPaBWJ HWHIWBUAYAJIbHOTO M  KOJJICKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCICJACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0JIsI, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUM NPAKTUYECKUX 3ajad
COITMAJIbHOM HAIPaBJICHHOCTH (B paMKaxX CBOETO Kjlacca, MIKOJIbI);

HMHTEpeca K MPaKTUUeCKOMY M3Y4YeHUI0 mpodeccuil pa3iuyHOTO pojia, B TOM
YHCJIC Ha OCHOBE MIPUMEHCHHMS TIPEIMETHBIX 3HAaHUH TI0 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIAWBHUIYAJBbHOW TPACKTOPUH
obOpazoBaHus, Oymaymielt mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0,10rH4eCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKU 1€TIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

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



OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH JIS
pelIeHUs BONPOCOB PAlIMOHAIBHOTO TPUPOI0TI0JIb30BAHMS;

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

HaJIMYus Pa3BUTOTO 3KOJIOTMYECKOTO MBIILICHUS], SKOJOTUYECKON KYJIbTYPHI,
OTbITa NEeSATEeNbHOCTU AKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
PAKTUKE, CIHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOI'O MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIolleM MUpE KaK O €IMHCTBE MPUPOJLI U UEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuU MpoOJeM COXpaHEHHUs
IPUPOJIHOTO PaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpaBICHHOCTH U Ba)XHOHW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEepHAIbLHONW KyJbTYpPhl, B PEHICHUH TI00aIbHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBON M 9KOJIOTHUYECKOW 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCIICUCHUH
YCJIOBUHM YCHEUIHOTO TPYJa U IKOJOTHYECKH KOMMOPTHOM XKU3HU KaXJOro 4jieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTU: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyyaeMble 3HAHUS I aHalii3a U OOBACHEHUS SBJICHUN OKPYXKAIOUIEr0 MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000OCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4dHbIX (PaKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTHM K  HENPEPHIBHOMY OOpa30BaHUIO 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 HAayYHOW KapTUHBI MHpa M CHEHU(HUKY METOIOB IO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SBICHHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHUE, HAOIOACHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHble y4eOHBbIC NEUCTBUs (MTO3HABATENbHBIE, KOMMYHUKATUBHEIE,

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

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
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
JNOCTHIKEHHUSI, COOTHOCUTB PE3YJIBTATHI JACSTEIBHOCTU C TOCTABICHHBIMU LIETSAMU;

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 U KpPUTEpUM [UIS KIAcCU(PHUKAIMKM BEIIECTB W
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 M 3aKJIFOUCHUS;

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



peaKknuu — TMPU PEUIeHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJICIBHBIC TTPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEIIECTB M XWMHUYCCKHX
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 CYXKJICHHIA,

BIIQZICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HOopMyIUpoBaTh
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATENIbCKOM W MPOEKTHOU
NESTEIbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3aJad, MNPUMEHEHHIO pPa3InYHBIX
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, KPUTHYICCKU OIICHWBATh ed JIOCTOBEPHOCTh u
HETIPOTHBOPEYNBOCTH;

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

mpuoOpeTaTh OIBIT WCIOJB30BaHUSA HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN 1 PA3JTUIHBIX 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 wuH(poOpMalMel: MPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTUYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJHNYCCKHUEC CPEACTBA HATTISAHOCTH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:



3a/1aBaThb BOIIPOCHI 110 CYIICCTBY 06CY)KI[8,€MOI\/'I TEMBI B XO0J€ AUAI0ra /i
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYJII/IpOBaTL CBOMH IIPCIJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJTHCHHA HpGI[J'IO)KCHHOﬁ 3aJdadu,

BBICTYIIaTh C IPE3CHTAIlMEH pPe3yJIbTaTOB IO3HABATEIBHON JEATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIIEHO HJIH COBMECTHO CO CBEPCTHHKAMHU IPH BBIMTOJTHCHUN
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 0OMEHA MHEHUSIMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIIbHYIO
JesTeNIbHOCTh, OINpeAenss €€ Lelu M 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh NpPEIaraéMbplii  aJrOpUTM JACUCTBUH IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumOoJee
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 pe3ynabTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YIriIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOumero oOpa3oBaHMs BKIHOYAIOT cHelUpUYECKUe
IUTsl y4eOHOro npeameTa « XUMUsS» HaydHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
[0 OCBOEHUIO, UHTEPIPETAMN U MPeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIbHOCTH
IO TMOJIy4YEHHIO HOBOTO 3HAHMUS U NMPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsIX, CBA3AHHBIX C XUMuUeH. B
MIPOTPaMME II0 XUMHHM NPEAMETHBIE PE3YJIbTATHl MPEACTABICHBI MO ToAaM
W3Yy4YCHHS.

10 KJTACC

[IpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
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



MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B o0ecrnieueHnu PaMOHAIIBHOIO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU MHPOBO33PEHUS M OOILIEH KYJbTYpHI
YeJloBEKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIQZICHUE  CUCTEMOM  XUMHUYECKHX  3HAHHMHA, KOTOpas  BKJIOYAET:
OCHOBOITOJIAral0IINEe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX oOpOuTanei, HOH, MOJEKYyIa,
BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIIEpOIHBIN CKeneT, PyHKIHOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKasl), H30MEphbl, T'OMOJIOTMUECKUNA pPsAA, TOMOJOIH, YIJIEBOAOPOIb,
KHCIIOPOJ- M a30TCOJEpKAIllUe OPraHUYECKHE COETUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemiecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHs MACChI BEIIECTB, 3aKOH COXPAHECHUS
M TMpEBpallEHUs] DSHEPrUM IMPU XUMUYECKHUX pEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUS NIPUYUHHOCTU U CUCTEMHOCTH XMMHMYECKHUX SBJICHHUN; MPEICTABICHUS
O MEXaHU3MaX XHMHYECKUX PpEaKUUH, TEPMOJMHAMHYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIaXx (MHAYKTUBHBIA U Me30MepHbIN 3pdexToi, opueHTanTsl I u Il pona);
(haKkTOIOTMYECKHE CBEICHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U OE€30IacHOM
UCIIOJIb30BaHUM BAXXKHEMILIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH
JESTeIbHOCTH  4YeJloBeKa, OOIIMX  Hay4yHbIX  IPUHLUINAX  XUMHYECKOIO
MIPOMU3BOCTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOJA, TEPEPadbOTKH HEPTH);

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

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHUSI XMMHYECKUX PEAKLIHUA M PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUHA  IMOCPEICTBOM  COCTAaBJIEHUS
AJIEKTPOHHOIO OanaHca 3TUX peaKklud, peakuil HOHHOro OOMeHa MyTEéM
COCTABJICHMSI X MOJIHBIX M COKPAUIEHHBIX HOHHBIX YPABHEHHUI;



M3TOTaBJIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAICKHOCTh M3YUEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OINPEICIEHHOMY
KJIAcCy/TpynIie COCAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJCTABUTENCH OPraHMYECKUX BEIIECTB (I3TUJICH, allEeTUJICH, TOJYOJI, TJIUIICPHH,
ATUICHTJUKOIb, (EHON, (OopManbIerul, aneTanbIeru, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCIIOTa, CTEAPUHOBAsSA, OJICMHOBAsA, NMaJIbMUTUHOBAs KUCIIOTBHI,
[JIAIAH, aJaHWuH, MaJlbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
dbu3nYecKkre M XUMHYECKUE CBOMCTBA TUMHUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKAJMCHOB,
aJKUHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CHUPTOB, AalbACTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, yTieBOAOB (MOHO-, JU- U TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYH0  CBS3b  MEXJYy HUMH  YPaBHCHUSMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIU C MCHOJH30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT
KPAaTHOCTH M TUIA KOBAJICHTHOM CBSA3M (G- U T-CBSI3H), B3AMMHOT'O BJIMSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI ero mnepepaboTKu 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 MIPUMEHSITh OCHOBHBIE omnepanuu
MBICITUTEILHON JEeATeIbHOCTU — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



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

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIA
0oJiee OCO3HAHHOTO TIOHMMAHUS CYIIHOCTH MATEpUaJLHOTO EIWHCTBA MHPA,
WCIIOJIh30BaTh CHCTEMHBIC 3HAHUS 10 OPTaHMYECKOW XUMUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOpPMHUPOBAHHOCTh YMEHMH: TIPOBOJUTH PacU€Thl 10 XHUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIIUM C MCIOIb30BaHUEM (PU3MUECKUX
BEJIMUMH (Macca, 00BEM Ta30oB, KOJMYECTBO BEIECTBA), XapPaKTEPHU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJIbl BEIIeCTBa MO M3BECTHBIM MACCOBBIM JIOJISAM XMUMHYECKUX JJIEMEHTOB,
IPOJYKTaM CropaHus, TNIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3UIMHA  DKOJIOTUYECKOW  O€30MacHOCTH  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
po0JieM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYEeHHE W M3YYEHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YTJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEILIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIIOJACHUEM MPaBHII
O0e3zomacHOro oOpamlieHusi ¢ BeUleCTBaMU M J1a0OpPaTOpHBIM 00OpPYAOBaHUEM,
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
TPYIOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUs CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JCHCTBHSI Ha >XUBBIE OpPraHU3MbI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaJIM3UPOBATh 11€JI€CO00PA3HOCTh MPUMEHEHUS] OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh YMEHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JuTEpaTypa, CpeacTBa MaccoBor nH(popMaluu, MHTEpHET U apyrue), KpUTUIECKU
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
XUMUU B CHCTEME ©CTECTBEHHBIX HAYK M €€ POl B OOECIEYCHUU yCTOWYHUBOTO
pa3BUTHUSI, B PEUICHUU MTPOOJEM HKOJOTUYECKOM, PHEPreTUYECKON M MHUILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JAHUHM HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHNY MHPOBO33PECHHSI W OOIMIEH KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO M MPUPOIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUA — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMa,
M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToOMa, TMOpHaM3alus aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BaJIECHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHUCIEHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMUECKasi PpemIETKa, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHUYECKAsT [IUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHYECKON peaKkIuu, CKOPOCTh XUMHUECKON PEAKINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUs DIEKTPOJUTUUECKOW TUCCOIHMAIINN, TEPUOIUYECKUN
3akoH JI.11. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAILCHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBAa COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHMs, JIekKalMe B OCHOBE MOHUMAaHUSA
MPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M
HaJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABJICHUS O MEXaHU3Max XUMHYECKUX
peakuui, TEpMOJMHAMMYECKMX M KUHETHYECKMX 3aKOHOMEPHOCTAX  MX
IPOTEKaHMs, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, IMOJYyYCHHH W 0e30MacHOM
UCIIOJIb30BaHUN BaKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTHYECKON
NESTETPHOCTH  YEJOBEKa, OONMMX  HAYYHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTIMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaiieHus: GoOpMysl BEHIECTB M  YpPaBHEHHMH  XHMMHUYECKUX  peakluH,
cuctematuyeckyto HomeHk1aTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEILIECTB;

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

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THIMA KPUCTAIMUYECKOW PpEHIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEIIECTBA [0 UX COCTaBY, XUMHUUYECKHUE PEAKIUH 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHUCIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa U
JIPYTHUE); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH I KilacCu(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKoHa /.
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[lepnognueckort  cucrembl  J.M.  MenneneeBa, uUCHONB3ys  TMOHATHSA
(QHEPTeTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coeqMHeHMH 1o nepuogam u rpynmnam Ilepuwonnueckon cucremsr [J[. U
MeHnpneneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHAYECKHUE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKAATH
CYILLIECTBOBAHUE T€HETUYECKOU CBS3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
NIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUSI PACKpPbIBATh CYIIHOCTb: OKHCIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca
ATUX peakUud; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHWM;  peakuuyd  TUAPOJIN3a;  PEaKUuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPe TMIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);



c(OPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTECKAHUS
XUMUYECKUX PEAKIUUA C YyU4E€TOM HX IHEPreTHUUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUUH B 3aBUCUMOCTH OT PAa3IMYHBIX
(bakToOpoB, a TaKXKE XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeWIHUX Bo3aencTBui (mpunHiun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXale B OCHOBE MPOMBIIIJIEHHOIO TOJYYEHUSI CEpHOM KHCIIOTHI, aMMHUaKa,
oOllMe Hay4yHble NPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; LEIeCO00Pa3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILICHUS PUCK-TI0Nb3A;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUS SBJICHUM MpPUPOJIbI — HaOII0IeHUe, H3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEeaIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBACHEHUS XHMHUYECKHX SBJICHUN, HMMEIOIIMX MECTO B TMPHUPOJE,
MPaAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3bh XUMUUYECKUX 3HAHUU C
NOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUS MAaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSATUN «MaccoBasi IOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILIEHTPAIUSI»;
MaccChl BelIeCTBa WM 00BbEMA raza 1mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peakIuy; 3HaA4eHUs BOJAOPOJHOTO MOKa3aTesisl pacTBOPOB KHUCIOT W IIEJIOYeH ¢
M3BECTHOM CTEMEHBIO JAUCCOLMAIMH, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
NPOJIYKTa PEAKIHUU, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJI€ pacTBopa C
OTIpEICIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIAHO B M30BITKE
(uMeeT TpUMECH); AOJIM BBIXOJA MPOJIYKTa pEaKUHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO IIJIAHUPOBATH U TPOBOJUTH
XUMUYECKUN  JKCIepuMEeHT  (IPOBEICHHME  peakiuid  HOHHOTO  oOMeHa,
NOATBEPKACHUE KAUECTBEHHOI'O COCTABa HEOPTaHMYECKHUX BEILIECTB, ONPEIACICHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHAUKATOPOB, M3YyYCHUE BIUSHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUUYECKOM  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
pazuuHoOi (opMe pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIO/IATh MTPaBUJIa TIOJIb30BAHUS XHMHUYECKOM
mocyo u jabopaTopHbIM 00OpyJZOBaHWEM, OOpalieHusi C BEIeCTBAaMH B
COOTBETCTBUM C HWHCTPYKIUSIMHA TIO BBIMIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTMBITOB, JKOJOTMYECKH LEJIEeCOO00Pa3HOro TMOBEACHUS B OBITY W TPYIOBOU
JIEATEIIbHOCTU B LIEJISIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOUIECH MPUPOTHON
cpeabl U JOCTHUXKEHUSI €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'0 JICUCTBUSL HA >KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [TIK;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYHIECTBIIATH IlIE€JICHANIPABICHHBIA TMOUCK
XUMUYIECKON MHGOPMAINK B Pa3TUYHBIX UCTOYHUKAX (Hay4YHas U ydeOHO-HaydHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 UH(OpMaIIUIO, epepadbaThiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBHUU C IMOCTABJICHHON Y4eOHOM 3a/1auei.
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3akoHn
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 1 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKITuU 19 1 3
Wroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hewmeramisl 31 1 3
2.2 MerTanbl 23 1 2
Uroro no pazneny 54
Pa3gen 3. XuMus u :XKU3Hb
31 MeTtoanl TO3HAHUS B XUMHH. XUMHS U 9
' KU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, [IPEICTABICHHE O MHOT000pa3uu
OpPraHUYECKUX COCAUHEHUN

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

XI/IMI/I‘-IGCKaH CBA3b B OpFaHI/IHCCKI/IX
coeuHeHUsAX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Byrieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBnenue o knaccudukanuu u
cucremarnyeckas Homenkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




10

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

dusnyeckue 1 XUMUYECKHE CBOMCTBA
AIKAHOB

11

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTYYCHHUS ¥ IPUMECHEHHE AIKAaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIOCOOBI
MOJIYYCHHA U MPUMCHCHUC

13

Pemenune pacu€tHbIxX 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OPraHUYECKOro BEUIECTBA IO MACCOBBIM
JIOJISIM aTOMOB 3JI€MEHTOB, BXOIAIINX B €r0
coctaB. CucteMaTH3ausl U 0000IIeHNE
3HAHUM 10 TeMe

14

AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ HUC-TPAHC-U30MEPHUS
AJIKEHOB

15

16

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

CriocoObI nostyyeHus 1 IpUMEHEHNE




AJIKCHOB

[TpakTuueckas padora Ne 1 mo Teme

17 "ITonmyueHue >TUICHA B U3yYEHHUE €ro
CBOMCTB"
Pemenne pacuéTHbIX 3a7a4 Ha

18 OTpeIeJICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
AnKanueHbl: CONPsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
TTMEHOB

21 CrniocoOblI MoTy4eHus U IpUMEHEHUe
aJIKaJMEeHOB
AJKWHBI: TOMOJIOTHYECKHIA PsijI, 001as

99 dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
dbuznyeckue cBoiicTa

23 XUMHYECKHE CBONCTBA aJIKMHOB

24 KauecTBeHHBIE peakiiy Ha TPOIHYIO CBSA3b

o5 CrniocoObl nosty4eHus U NIpUMEHEHNe
AIKUHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKnn

97 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO
TeMe

08 ApEHBI: TOMOJIOTUYECKUH PsiJI, 00TIIast

dbopmyrna, HOMEHKJIATypa. DJIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBA

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMellEeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 IPUCOEIUHEHNUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB
cTHpoOJIa
Pemenne pacy€THbIX 3a1a4 HA

32 OTIpeIeIeHNuE MOJICKYIIIPHON (hOPMYJIBI
OpraHMYECKOIo BEIIEeCTBA

33 CriocoObl nostyyeHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cB3b MEXAY pa3IMUHBIMU
KJIaCCaMM YIJIEBOJOPOIOB
Pacuérel mo ypaBHEHHSM XUMUYECKUX

35 peakiuii. Cucremaruzaius u 00001IeHe
3HAHUU 110 TEME

36 [Tpupoausiii ra3. [lonytHsle HedTAHBIE
rasbl

37 KameHHbI1 yrosib 1 IpoyKThI €ro
nepepadoTKu
Hed1s 1 ciocoOw1 €€ mepepadoTKu.

38 [TpuMeHeHrne POTYKTOB NIepepadoTKU
HeTH

39 ['eneTHuecKas CBSI3b MEXIY pa3TMIHBIMU




40

41

KJlacCaMH YyIJI€BOJOPOJ0B

FaJ’IOFeHOHpOI/ISBOHHBIC YrjI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

JleWicTBue miemouei Ha
rajoreHInpou3BoAHbIe. B3anMmopeicTeue
JUrajJoreHajJKaHoOB C MATHUEM U IIMHKOM

42

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

paszneny "YrieBonopoasr"

43

44

45

KontponsHas paboTa 1o reme
"VrneBonopoast"

[IpenenbHble OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, o0mmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa, Kjlaccuuxanus,
¢duznueckue cBoiicTBa

XHUMHYECKHE CBOMCTBA IpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoObl 1osy4eHus U NpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

47

48

49

[TpocTeie adupbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaToMHEIE CIIUPTLI: 3TUJICHTJIMKOJIb U

[JIMLEPUH, UX (prU3nYecKre U XUMHUYECKue
CBOMCTBA

CrniocoObl nostydeHus U IpuMeHEeHue
MHOT'0QTOMHBIX CITUPTOB




@DeHOJI: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIA

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mosTyueHus 1 IPUMEHEHNE
denona
[IpakTuyeckas pabora Ne 2. Pemenue

53 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"CriupThl U peHobI"

54 Cucremaru3zanus 1 00001IeHIe 3HaHUH 110
TeMe
AJIBJICTH]IBI M KETOHBIL: DJICKTPOHHOE

55 CTpOeHHE KapOOHMIBHOM IPYIIIIbI;
TOMOJIOTUYECKHE PAIbI, 001Ias popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56 AJBJICTH]IBI M KETOHBI: (PH3HUYCCKUE
CBOMCTBA; peaKIMy MPUCOETHHEHHSI

57 Peaxiuu OKuCIICHHS Y KaYeCTBCHHBIC
PEaKIfy aNbJeTUI0B U KETOHOB

58 CriocoOBl TONTy4eHuUs albIETUI0B U
KETOHOB
OHOOCHOBHEIE MTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS MX
MOJIEKYII

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PM3UYECKHE CBOWCTBA

61 XUMHUYECKUE CBOWCTBA MPEACTBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62 OCOOEHHOCTH CBOWCTB MypaBbUHOU




63

64

65

KUCIOTHI. MHOT000pa3ue kKapOOHOBBIX
KHCIIOT

OCc0oOCHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucinot. [IpencraBuTenu BEICIINX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHCIIOT

CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

67

68

69

du3nyecknue 1 XUMHUECKHE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3aa4: IO YPABHEHUIO
XUMUYECKON PEeaKliy, Ha ONpeeIeHIE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHUECKOTO
BeIllECTBA

[TpakTuueckast pabota Ne 3. Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBsle kucioTsl. CroxkHbie 3¢pupst"”

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOaE




72

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoloIlee AeiicTrue. Ilonsatue o
CHHTETUYECKUX MOIOLIUX CPEICTBAX
(CMO)

73

74

75

I'eneTuyeckas cBsI3b yIrie€BOJOPOAOB U
KHUCJIOPOJICOACPKAIINX OPTaHUYECKUX
BCIICCTB

PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakiui

CucremMaruzaius 1 0000IIeHe 3HAHUH 110
TeEME

76

OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
KJIaCCU(UKAIUS yIIIEBOJOB (MOHO-, T-
HoJIMCaxapuabl)

7

78

Momnocaxapubl: (hu3nuecKrue CBOMCTBa U
HaXO0XJICHHE B MPUPOJIE

[IpuMeHeHue TIII0K03bl, €€ 3HaYeHUE B
JKU3HEACITEIbHOCTU OpraHu3ma

79

Jucaxapuabl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE JUCAXaPUIOB

80

81

[Tonucaxapuael: cTpoeHNE MAaKPOMOJIEKY!I,
¢uznyeckue 1 XuMHUYECKHe CBONCTBA,
pUMEHEHNE

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenune pacueTHbIX 3a/1a4 Ha
OonpeAeseHUe O BbIX0/1a MPOIYKTa
pEaKUMU OT TEOPETUYECKU BO3ZMOKHOIO




83

84

85

CucreMaru3anus 1 0000IeHe 3HAHUH 110
pazzaeny

KoHnTponbHas pabota 1o Teme
"Kucnopoaconepsxaniye opraHu4ecKue
coequHeHusa"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHEe CBOWCTBA

86

XUMHYECKUE CBOWCTBA alM(PaTHUECKUX
aMHUHOB

87

88

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUUYECKHUX CBOMCTB aHUIMHA

CriocoOsbl MOJIY4YCHHA U IPUMCHCHUC
aJ'II/I(baTI/I‘-ICCKI/IX AMHUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMUHOKHCIIOT

90

XUMHUYEeCKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHIO0B

91

92

benku xak mpupoHbIE TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TcoaepIKaIre reTeporuKINIECKHe
COCONHCHUA. HYK.]'IGI/IHOBBIC KHUCIIOTHI.
COCTaB, CTPOCHHUE U OMOJIOTHIECKas POJTb

94

[TpakTuueckast pabota Ne 4. Pemenue




SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCMC
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

95

96

97

98

[TpakTuueckas padora Ne 5. Pemenne
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHui"

KoHnTponbHas pabota 1o Teme
"A30TcoAepKallle OpraHuuYeCKUe
coequuenusa”

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPHU3alnA U
MNOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus u nepepadoTka
TIacTUKa

99

100

101

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKHUEC KayIYKH. Pe3nna

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue

SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacrmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
W3Y4YEHHOT0 MaTepuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10

102




[TPOTPAMME




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue fIISy‘IEHI/Iﬂ :)Iﬁl?aiosaTeanme
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
a1eMeHT. M30Tonbl
9 CrtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIC UKCIIa
3 Krnaccudukanus XuMH4ecKux 3J1eMEHTOB (s-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHHH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMU4eckux 3neMeHToB . 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTBIX U CIIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiam
9 Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 1O 1




10

11

TEMC

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIC
B3aNMMOICHCTBUSI

BanenTHOCTE 1 BaJIEHTHBIC BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPHUYECKUM CTPOCHUEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpOEHHUS. THIb
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBienne o KOJUIOMIHBIX pacTBOpax

HcTuHHBIE PaCTBOPHI: HACBHIIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpoOB

17

18

19

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna’,
"MosipHast KOHUEHTpaus'"

Knaccudukanus 1 HoMeHKIATypa
HEOPraHUYECKHUX BEILECTB
Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 1O
TEME




20

Konrtponsnas padora no remam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BemniecTs"”

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKLHAX

22

23

24

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
pCaKHI/If/i U TCPMOXUMUYCCKHUM YPABHCHUAM

CKOpOCTh XMMUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

25

26

27

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

ITpakTuyeckas padora Ne 1 o teme
"BiusiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOW peakiuun"

OO6partuMble 1 HEOOpaTUMBbIE PEAKLIUH.
XHUMHUUYECKOE PAaBHOBECHE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

DnexTpoiauTHuecKas auccoruanus. CuibHbIE
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoausrit mokasarens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronume B
pacTBopax MEKTPOIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XUMHYeCKHE peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelme OKHCITUTENN U
BOCCTAHOBHTEIH

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB
BEIIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
Teme "XuMuueckue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenne Hemeramuios B [lepuoanyeckon

40 crcTeMe XUMHUYECKUX dieMeHToB J]. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3HUECKUE CBOIICTBa HEMETAIIJIOB

41 ANnoTponus HeMETaUIoB (Ha IpUMepe

KHCJIOpo/ia, cepbl, hocdopa u yriepoia)




Bopopona: nonydyenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. ['uapuabl
["anmorensl: HaxXOXIEHHUE B IPUPOJIE, CIIOCOODI

43 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA
l"anorenoBonopoabl. Baxkneiue

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajloreHoB
JlaGopaTopHbIe U IPOMBIIIIIEHHBIE CIIOCOOBI

45 noJiyueHus rajnoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHIA
[IpaxTuueckas padora Ne 4. Pemenue

46 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"Tanorensr"
Kucnopon: naboparopHsie u

47 MTPOMBIIIIJICHHBIC CIIOCOOBI TTOTYUICHHS,
¢u3nueckre U XxuMuyeckue csorctpa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

48 Oxkcubl ¥ IEPOKCU B

49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaxOXJJeHUE B IPUPOJIE, CITOCOOBI

50 MOJTyYeHUsI, PU3HUCCKUE K XUMUICCKHEC
CBOMCTBA

51 CepoBoaopo, Cyabhuabl

59 Kucnopoaconepsxamue cCoeIMHEHUS CEPHI.
Oco0GeHHOCTH CBOMCTB CepHON KUCIOThI

53 ITpakTuyeckas padora Ne 5. Pemenue

JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u




eé coequuenus"

A3oT: HaXO0XIACHUEC B IIpHUPOAC, CIIOCOOBI

54 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHUAK, HUTPHU]IbI

55 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHue a30Ta M €ro COSANHEHU.
A3OTHBIE Y1OOpEeHHS
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI

57 MoJiydeHus1, GU3NYECKUE U XUMUIECKHE
cBoricTBa. Pochuasl u hochun

58 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conmu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUH.
docdopubie yroOopeHus
ITpakTruyeckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33734 110 TeMe "A30T 1
¢bocdop 1 ux coeguHeHus"
VYraepol: HaXoXEHUE B IPUPO/IE,

61 aJUIOTPONHbIE MOU(pUKAILUY; pU3nUecKre u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcun yranepona(Il), Ofccpm yraepona(IVv),
yrojibHasi KUCJI0Ta U €€ CoNu

63 Pemrenue 3a1a4 pa3InIHBIX THITOB
Kpemuuii: HaxoxeHue B MpHpo/ie, CIOCOObI

64 MoJTy4eHus1, GU3NUECKUE U XUMUUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(IV), kpemMHueBas Kuciora,




CHJIMKAThI

[IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M.

06 CrekJ10, €ro noyiyueHue, BUIbI CTEKIIa

67 Pemenwie 3a1a4 pa3nuvHbBIX TUTIOB

68 CucreMmaruzanys 1 00001IeHe 3HaAHUHI 110
teme "Hemeramibr"

69 KontponbHas padota nmo teme "HemeTammsr"

70 AHanus pe3ynbTaToB KOHTPOJIbHON padoThI,
KOppEeKLHUsI OIINO0K
[Tonoxxenue metamios B [lepuoauueckoit

71 CHUCTEME XMMHYECKHX AJIEMEHTOB.
OCOoOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB

79 O6mue ¢pusznyeckue cBOCTBa METAIIJIOB.
[IpumeHeHne MeTaIOB B OBITY M TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetanion

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUN Psiji HANPsKEHUN

75 MeTaioB. O0IIMe crocoObl MOMyUeHUs
METaJIJIOB
O6mras xapakreprucTuka MeTayioB [A-
rpynisl [leppoaudyeckoit cuctemsl

76 XMMHYECKUX 31eMeHTOB. HaTpuii n kanwmii:
noJiydeHue, GU3NIecKue i XUMUIECKHE
CBOWCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 O6mras xapaktepucTruka MetayioB [1A-

rpynisl [leppoauyeckoit cuctemsl




XUMHUYECKHUX 3JIEMEHTOB. Maruuu u

KaJIBIUI: TIOMy4YeHue, GU3nIecKue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUIN

78

79

JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA ATFOMUHUS,
T'HPOKCOKOMIUIEKCHI aJTFOMHHUS, UX
pUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Mertasuibl IJIaBHBIX OArpymn"

OO11ast xapakTepuCTHKa METaJIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepuonnyeckoil cuCTeMbl XUMHUUECKUX
3JIEMEHTOB

84

®u3nYECKNe U XMMUYECKHE CBOMCTBA XpoMa
U €r0 COEIMHEHUM, UX IPUMEHEHNE

85

86

87

Baxwnerime coeMHEHU Maprasiia.
[Tepmanranat Kayus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHenun. llonydenue u
IIPUMEHEHHE CIUIABOB XKele3a

du3znueckre U XMUMHUUECKHE CBOMCTBA MEIU U




€€ COCIMHECHNM, UX IIPUMECHEHUE

dusndyeckre ¥ XMMUUECKHE CBOMCTBA OHMHKa

88 1 €ro COeAMHEHUH, NX MPUMEHEHHE.
' 1pOKCOKOMITIEKCHI ITUHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

o1 O060061IeHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuaa no reme "Metamib"

92 Kontponbnas padora nmo teme "Mertasnibt"

93 AHanus pe3ynbTaToB KOHTPOJIBHON padoThI,
KOppEeKLHsI OINO0K
Ponpb xumun B o6ecrieyeHu yCTOWYHBOTO

94 pa3ButTus yenoneuecTsa. [lonsrue o
HAyYHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB
HaydHbie MpUHITUITBI OpTaHU3AIAH

95 XUMHUYECKOTO MTPOU3BO/ICTBA.
[TpoMmbIeHHbIE CTIOCOOBI TOTYYESHHUS
BKHEHIIINX BEIIECTB

9% XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEeJIbl U €ro MOCJeICTBUS

97 XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

08 Xumus nuny. Ponbs xumun B obecrieueHun
MUILEBOM 6€30M1acCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa.

BritoBas xumus




XuMus B CTPOUTENLCTBE. BakHelmue

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Opranuveckrie 1 MUHEPATbHBIC yIOOPEHUS
102 CucreMmaruzanys 1 00001IeHe 3HaAHUHI 110 1
TeMe
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A., AkiinonepHoe
obmectBo «M3marenscTBo «IIpocBeiieHne»
Xummus, 10 knace/ ITyzakos C.A., Mamuauna H.B., [TonikoB B.A., AknronepHoe

obmectBo «M3natenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[Tocobue no XxuMuu AJis NOCTYHAIOIIMX B BY3bl, IPOIPaMMbI, BOIIPOCHI,
yIpa)XHeHUs], 3a]1a4M, 00pa3libl 3K3aMeHaIlMOHHbIX OuneTos, [ly3zakos C.A.,
[TonkoB B.A., Oprannueckas xuMusi, TepMHHBI 1 OCHOBHBIE peakiuu, boposies
N.B., 2020

Oprannueckas xumus, Tom 1, Tpasens B.D., 2020

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

Opranunueckas xumus, Tom 3, Tpaens B.®., 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/



