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HOACHUTEJIBHASA 3AITUCKA

Pabouas mporpaMma 1o XuMuu Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccutickoit @deneparuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
benepanbHOi o0OpazoBaTenbHOI IPOTPAMMBI CpEIIHETO o01ero
oOpazoBanusi(POII COO), npencraBneHHbIX B DenepasbHOM rocyJapCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peau3ylOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTpaMMBbl, U
OCHOBHBIX TOJIO)KEHH «CTparerun pa3BUTHs BocnuTaHus B Poccuiickoii
®enepanuu Ha nepuon A0 2025 roga» (Pacnopsbkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpaszoBaHus ywammuxcsi 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JU(PdEpEeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4YeHHUs, MPU3BAHO O00ECHEUUTh OO0IIEO00PA3OBATENBHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTay UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU B COIMYME, a TaKkKe
UL TIPOJIOJDKEHHS  OOy4eHHsT B OpraHu3alMsaX MNpodecCHOHAIbLHOrO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJIICTCS] OJJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mo XumMuM Ha3HAYECHHE MpeaMeTa «XUMHSD MOIy4aeT
noJpOOHYI0 HWHTEPHPETAIMI0O B COOTBETCTBHM C OCHOBOIOJATAOIIMMHU
nonioxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIeH, COAEpKaHuUsl,
pe3yabTaToB OOy4YeHUs] U TPEOOBAHUM K YPOBHIO TMOATOTOBKH BBIMTYCKHUKOB.
CBUIETETHLCTBOM TOMY SIBJISIFOTCS CIEAYIOIIUE BBIMOJHSIEMbIE MTPOTPAMMON TIO
XUMUU QYHKIIUH:

e HMHPOPMAIMOHHO-METOIMYECKASI, peaTnu3alus KOTOpOM obecrednBaeT
MOJIyYeHUE MPEJICTABICHU O LENsIX, COAEepKaHuU, OoOILIeH cTpaTeruu
0o0y4yeHHUs, BOCHHUTAHWUS U PaA3BUTUA OOY4YAIONIUXCS CpPEACTBAMHU
MpeaAMeTa, U3y4aeMOoTo B paMKax KOHKPETHOTO poduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeieJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUSL M MOCIIEIOBATEIILHOCTH
U3y4eHUsl yueOHOro MaTepurasa, KOJMYeCTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENIbHBIX JOCTIXKCHHUN O0ydJaromuxcs B
paMKax WTOTOBOM aTTecTaluu B (OpME €IUHOTO TOCYyAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Tporpamma a1t yriiyOa€HHOTO U3YUYEHUST XUMUU:



e yCTaHABIWBACT MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 0053aTeIHbHOE
JUIST U3YyYEHHUS] B paMKaxX OTIENbHBIX Mpoduiiel, NpeaycMaTpuBacT
pacmpenesieHue M CTPYKTYpUpPOBaHUE €ro Mo KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

e AT MPUMEPHOE paclpeiesieHne Y4eOHOro BpEMEHH, PEKOMEHTyEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e IMpejUiaraeT MPUMEPHYIO IMOCJIEI0BATENLHOCTh H3YyYEHUS Y4eOHOro
MaTepHasia ¢ y4TOM JIOTUKU TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JHAET METOAMYECKYK) HHTEPIPETALMIO LEJNed W 3a4ad M3Y4YCHUS
mpeaMeTa Ha YIUIYOJIEHHOM YpOBHE ¢ YYETOM  COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME  CpeIHero  olmero  oOpa3oBaHus,
coJlepKaTeIbHOM  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3yJIbTaTOB
OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMbl CPEHEr0 OOIIEro
00pa3oBaHusl (IMYHOCTHBIX, METAIIPEAMETHBIX, TPEAMETHBIX ), @ TAKHKE C
y4ETOM  OCHOBHBIX BHJOB  Y4€0OHO-TIO3HABATEIbHBIX  JIEUCTBUUI
00y4JaroIierocs 1Mo OCBOCHUIO COJIEPKaHUsI PEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMAM B IMPOrpaMMe MO XUMHUU MPEAYyCMOTpeHa
MPEEMCTBEHHOCTh C OOYYE€HHMEM XHMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a mMpeaesiaMd yCTAaHOBJIEHHOW MPOrpaMMOil 10 XUMHUHU
o0s3aTebHOM  (MHBapUAHTHOM)  COCTABIISIIOIIEH  COJAEpXKaHUS  Y4eOHOro
npenMera «XUMHs» OCTaéTCs BO3MOXKHOCTH BBIOOpAa €ro BapUaTUBHOMN
COCTAaBIIAIONIEH, KOTOpas JOJDKHA OMNPENeNATbCS B  COOTBETCTBUU  C
HaIpaBJICHUEM KOHKPETHOTO Npoduiis 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHbIMU TonoxkeHusmu OI'OC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOro W YIIYOJIEHHOTO YPOBHEM B CHCTEME
nudepeHITMPOBAaHHOTO 00YUCHHS Ha YPOBHE CPEIHEro OO0Iero odpa3oBaHUs
XUMHUSI Ha YPOBHE YINIYOJIEHHOrO H3Yy4YEHMS HaIpaBJIeH Ha peau3aluio
MPEEMCTBEHHOCTH C TOCJEAYIOIIMM J3TaloM TOJYyYeHUS XUMHUYECKOTrO
o0pa3oBaHUsSI B paMKax HU3YUYEHHUs CIECHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHUIUIMH B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccuoHabHOTO 00pazoBanus. B 9Toil CBsA3M U3yueHne mpeaMera « XuMus)
OPUEHTUPOBAHO TNPEUMYIIECTBEHHO Ha  paclIUpeHre | yriayOJieHue
TEOPETUYECKOM U MPAKTUYECKOM TMOJATOTOBKM OOYYarOlIUXCs, BBIOPABIINX
omnpenenéHHplii  npopuiab OO0ydeHHs, B TOM UHCIE C TEPCIEKTUBOMN
MOCJICIYIONIETO TOJIYYCHHUSI XMMHYECKOTO OO0pa3oBaHUs B OPTaHU3AIUSAX
npodeccuoHanbHOro oopazosanusi. Hapsiy ¢ atum, B cBete TpedoBanuit ®I'OC
COO x mnaHUpyeMBbIM pe3yibTaTaM OCBOEHHUsI (efepaibHON 00pa3oBaTEIbHOM



MpOrpaMMbl CpelHero o0Iero oOpa3oBaHHs H3Y4YEHHE MpeaMeTa «XHUMHS»
OpPUEHTHPOBAHO TaKXkKe Ha PEIICHHE 3a]a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHUS
oOyuaromuxcs, Ha (OpPMHUPOBAHHE Yy HHUX OOIECHMHTEIUIEKTYaJbHbIX YMEHUH,
YMEHUM palMoHaIM3alMi  y4eOHOro TpyJla ©W  O0OOOMIEHHBIX CIIOCOOOB
AESTeNbHOCTH, UMEIOIINX MEXIUCUUTUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBnsromuMy npeaMeTa « XuMus» Ha YpOBHE YTIyOIEHHOTO U3yUEHUs
ABISIIOTCS  yrayOnéHHble Kypchl — «Opranudeckas xumusi» u «OOwmias u
Heoprannueckas xumusi». [Ipu onpeaeneHnu no1xo 0B K 0TOOPY U CTPYKTYPHOMH
OpraHM3alM COJIEP’KaHUsl 3TUX KypCcOB B MPOTrpaMMeE IO XHMHUHU 32 OCHOBY
npussThl nonoxeHuss GI'OC COO o paznuuusx 6a30BOro M yriayO0iaEHHOTO
YPOBHEN U3YUYEHHUS IIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOpPraHWYeCKash XUMHs» COCTABIISIET COBOKYNHOCTh IPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpEeAMETa. JTa CUCTEMA
3HAaHUU TIOJy4aeT OMpENelIEHHOE TEOPETHUECKOE IOIMOJHEHUE, TO3BOJIAIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMNA O0BEM (PAKTOIOrHYECKOTO
maTtepuana. Tak, Ha yriyOJ€HHOM ypOBHE HM3ydeHHUs IpeaMmeTa obecredeHa
BO3MO>KHOCTh 3HAaYUTEJILHOTO YBEJIWYEHHs] OOBbEMA 3HAHUH O XHUMHUYECKHUX
AJIIEMEHTaX M CBOMCTBAX WX COCTUHEHHI Ha OCHOBE PACIIUPEHUS U YTITyOIeHUs
MIPEICTAaBICHU O CTPOCHUH BEIECTBA, XUMHUYECKOM CBS3H M 3aKOHOMEPHOCTSIX
OPOTEKaHUsl peaklUUi, paccCMaTPUBAEMbBIX C TOYKU 3PEHHUS] XUMHUYECKON
KUHETUKA W TEpPMOAMHAMMKHU. VI3yueHume nepuoaMyeckoro 3akoHa U
[leproanueckoit CuCTEMbI XUMUYECKHX 3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TPEJCTABICHUAX O CTPOCHHHM aToMa. XHUMHUYeCKas
CBSI3b OOBSCHSETCS C TOYKM 3pPEHHUS DHEPTeTUYECKUX HW3MEHEHUH mpHu eé
oOpa3oBaHMM U pa3pylICHHWH, a TaKXKE C TOYKH 3pPEHUS MEXaHHU3MOB €€
oOpazoBaHus. M3yueHue TUIOB pEAKIUN TOMOJHSAETCS (POPMUPOBAHUEM
MpeCTaBICHUA 00 IEKTPOXUMHUYECKHX MPOIIECCax U DIIEKTPOIU3E PACIIIIaBOB U
pacTBOpPOB BEIIECTB. B Kypce OpraHMYecKOW XUMHM MPU PACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COENWHEHUN ynenseTcss o0coboe BHHMAaHHE
BOIIpocaM 00 DJJIEKTPOHHBIX d(]dekTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3Max PeaKIHi.

Oco0oe 3HaueHHWE HMEEeT TO, YTO Ha COJEp)KaHUE KypCOB XHUMHU
yIIyOJIEHHOTO YPOBHS HM3y4YeHHUS MJs KJIacCOB OMPEAeNEHHOTO MpoQus
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep IOMOJHEHHH K 001el cucteme
NpEeIMETHBIX 3HAHWW) OKa3blBalOT BIMSHHUE CMEXHBIE MpeaMeThl. Tak,
HampuMep, B COJEp)KaHWU TMpeAMeTa i KJIACCOB XMMHKO-(PHU3UUECKOTO
npoduiia 6osblioe 3HaYUeHUE OyAYT UMETh AJIEMEHThl y4eOHOTO MaTepHalia Mo



oOmeit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT OyJeT cenan
Ha OOIIHOCTH METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B
bu3nKe: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJEKYJspHas Teopus B (UBHKE),
3aKOHBI COXPAHEHUs MACChl U SHEPTHUH, 3aKOHBI TEPMOJUHAMUKH, JICKTPOJIN3a,
IIPEACTABIICHUS O CTPOEHUH BEIECTB U APYroe.

B 10 )€ Bpems B coaepKaHMM MpeaMeTa Uil KJIACCOB XMMHKO-
OMONOTUYECKOro MPOGuiIs OOJBIINI yIETbHBIN BeC OyIeT UMETh OpraHuyYecKast
xumus. B aTOoM ciiydae mpenocTaBisieTcss BO3MOXKHOCTH It OoJiee
00CTOSITEILHOTO ~PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJOTMYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpPHUMEpYy, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIUMHJbI, OEIKH, YTIEBOAbL, HYKJIECUHOBBIC
KHUCJIOTHI U apyrue. IIpu 3ToM 3HaHMS O COCTaBE U CBOMCTBAX IIPEIACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIIY)KAaT OCHOBOM Ul WU3YYECHUS
CYILIHOCTH IpoueccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B miane ¢opMupoBaHUS OCHOB Hay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOILIEHAayYHbIX METOJIOB MO3HAHUS W OIbITa NPAKTUYECKOTO TMPUMEHEHHUS
HAyYHBIX 3HAHUU H3Y4YEHHUE TMpeaMeTa «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SIX C YYCOHBIMU MPEAMETAMU, BXOIAIUMU B
COCTaB  MpeAMETHbIX  oOsacteld  «EcTecTBEHHO-Hay4dHblE  MPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PycCKHil S3bIK U JIUTEPATYpa».

[Ipu u3ydyeHun yueOHOTO mpeamera «XHUMHs» Ha YTIIyOJIEHHOM YpOBHE
TaK’Ke, Kak Ha YPOBHE OCHOBHOTO U CpeZHero o011ero oopasoBanus (Ha 6a30BoM
YpPOBHE), 3a7aueii IepBOCTENIEHHON 3HAYMMOCTH SIBJIsIETCS (POPMHPOBAHHE OCHOB
HAayKd XUMHUU Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOH
NEATEIBHOCTH 4YEJOBEKa M OJHOI0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
Pemenue »5Toll 3amaun Ha yrUIyOJNE€HHOM YPOBHE M3y4YeHHUs IpeaMera
IIPEAIIOJIaracT peajin3aluio TakKuX LeJeH, Kak:

e (opMupoBaHuEe MNpEACTaBICHUI: O MaTEepHATLHOM €IMHCTBE MHPA,

3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUN MPUPOJBI, O MECTE XUMUHU
B CUCTEME €CTECTBEHHBIX HAayK M €€ Beaylleil posiu B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHS  4YEJOBEYECTBA: B  PELIEHUH MpodiieM
IKOJIOTUYECKOM, JHEPTETUIECKOM U MUIIEBOI O€301aCHOCTH, B Pa3BUTUU
MEJMLHHBI, CO3JaHNN HOBBIX MAaT€pUAIOB, HOBBIX ICTOYHUKOB DHEPTHH,
B o0ecrneyeHWHd  PaIMOHAIIBHOTO  IPHUPOAOIOIb30BAHUA, B
(opMUpPOBaHNN MUPOBO33PEHUS U OOLIEH KYJIbTYphI YEIOBEKA, a TAKKE
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUSI K CBOEMY 3I0pPOBBIO U
MIPUPOJTHOM CPENE;



OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XMMHUYECKOM
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIBHBIX TOHATHMN, 3aKOHOB M TEOPHU XUMHH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHSX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIPHOM, O TE€PMOJUHAMHUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIUH, O
XUMHUYECKOM PAaBHOBECHM, PAaCTBOpax M JHCIEPCHBIX CHUCTEMaX, 00
OOIIMX HAYYHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOJICTBA;
dbopmupoBaHre y  OOyYaromMXCs  OCO3HAHHOIO  IOHUMAaHUs
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUN NJI1 OOBSICHEHUS
KITFOUEBBIX HJCH W MPOOJEM COBPEMEHHOW XUMWH, JJIsi OOBSICHCHUS U
IPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYUYHYIO
IPUPOy; TPaAaMOTHOTO peIICHHS IPoOJieM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHHUS, AHAJIN3a W OIEHKKH C TMO3UIMUH SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHWYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U TTepepabOTKOMN BEILIECTB;

yIayOJICHUE TMPEJICTAaBICHUM O HAy4YHBIX METOJaX II03HAHMS,
HEOOXOJIUMBIX JJIsl MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBACHEHUS XUMHUYECKHX SIBJICHUN, MMCIOIIUX MECTO B
MIPUPO/JIE, B MPAKTUYECKOU ACATEIBHOCTH U MIOBCEAHEBHOM KU3HU.

B mane peanuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIETOCTHOM CUCTEMBI CpeHero o01ero oopa3oBaHus MpU U3y4YEeHUU
npenMera «XuMHUS» Ha YrayOln€HHOM ypoBHE O0COOYIO0 aKTyaJbHOCTh
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

BOCITUTAaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUN MPHUPOJIBI,
yBOXEHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETUYECKUX U
MIPUKJIAIHBIX UCCIEAOBAaHUN B XUMHH, (POPMHUPOBAHNE MHUPOBO33PCHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO M TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00II€YETIOBEUECKNX [IEHHOCTEH;

pa3BUTHEC  TO3HABAaTEIBHBIX HWHTEPECOB, HHTCIUICKTYaJIbHBIX |
TBOPUECKUX CIOCOOHOCTEH o0O0yyaromuxcsi, (OpMHUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHWIO U HETPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHUIO YCHCIIHOW MPOPECCHOHAILHON U
OOIIECTBEHHOMN N1E€ATENIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO M TOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;



e (dopmHpoBaHHEC YMEHUH M HABBIKOB Pa3yMHOT'O IPHUPOOIIOIb30BAHHS,
pa3BUTHE  DKOJIOTHMYCCKOW  KYJIbTYpPBI,  IPHOOPETEHHUE  OIbITA
0O0IIIECTBEHHO-TIOJIC3HON SKOJIOTHYCCKOM TSI TCIIBHOCTH.

OOmiee 4HCIIO 4YacoB, MPEAYCMOTPCHHBIX JUIS HW3YYCHUS XHUMHH Ha
yTIyOJICHHOM YPOBHE CpeaHero obmiero oopa3zoBanus, coctapiseT 204 4acos:
B 10 ximacce — 136 4gaca (4 gaca B Hememo), B 11 kmacce — 132 gaca (4 gaca B
HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenmMer wu 3HayeHUWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YTIJepoJia: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMs. BaJIeHTHBIE BO3MOXXHOCTH aToMa yIJIepojaa. XHMHYECKasl CBS3b B
OpPraHMYECKUX COEIMHEHUSAX. Tumbl TUOpUAM3AaLUU aTOMHBIX OpOHUTaNel
yriepoga. MexaHu3Mbl 00Opa3oBaHUS KOBAJCGHTHOW CBS3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOWTanei, 6- U -
cBsa3u. OnuHapHasi, ABOWHas M TpoHHas cBsi3b. CrnocoObl pa3pbiBa CBsi3ed B
MOJIEKyJIaX OpraHuyeckux BemecTB. lloHATne o CcBOOOJHOM pajauKae,
HYKJIEOpUIIE U 3IIeKTpodue.

Teopust crTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE TIPEACTABIECHUA O CTPYKTypEe MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSA OPraHUYECKUX COCIMHEHUN. MONIEKYIsIpHBIE W CTPYKTYpPHBIE
Gopmynbel.  CTpyKTypHble (QOpPMYJBl  Pa3lIMYHBIX BHUJIOB: pa3BEpHyTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. JJNEKTPOHHbIE A(@PEKTHl B MOJEKYJIaX OPraHUuYeCKHX
COEIMHEHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu OpraHMYeckux BemiecTB. [loHaTHE O
GyHKIIMOHATBHOU CpyIIIIE. I'omonorus. ['omonornueckue psAbL.
Cucremarnveckas HoMeHKiatypa opranmdeckux coeaunenuin (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OTAENIBHBIX MMPEACTABUTENCH.

OcoOeHHocTy U KinaccuuKaiysi OpraHuyeckux peakiuii. OKucIuTeaIbHo-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUIN:
O3HAaKOMJIEHHE C 00pa3llaMu OPraHUYeCKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankansl. 'oMonoruueckuit psij ankaHoB, o01Ias GopMyina, HOMEHKIATypa
U U30MepUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKaHOB,



sp3-rubpuausanus aTOMHBIX OpOMTalmed yriepoma, o-cBsi3b. DusMUecKue
CBONCTBA AJIKAHOB.

XYMHUUYECKHE CBOMCTBA alIKaHOB: PEaKIMU 3aMEUICHUs, HW30MEpHU3allNH,
JETUIPUPOBAHMS, TUKIIU3AIMH, TUPOJIN3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PEaKIil paJuKaIbHOIO 3AMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa W  H30MEpHs.
OCOOEHHOCTH CTPOCHHMSI M XUMHUYECKHX CBOMCTB MallbIX (I[MKJIOMPOIAH,
MUKJIO0yTaH) MU OOBIYHBIX (IMKJIONIEHTAH, IMKJIOTEeKCaH) IMKIOAJIKaHOB.
CnocoObl moJIy4eHUs U MPUMEHEHUE IUKIOAIKAHOB.

Anxkensl. ['omomoruueckuii psij| alkeHOB, 001mas Gpopmysia, HOMEHKIATypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ alKEHOB, Sp*-
ruOpuan3alys aTOMHbIX OpOuTaliel yriepona, 6- U m-cBa3u. CTpyKTypHas u
reoMeTpuyeckas (LMc-TpaHc-) u3zomepus. DU3nyYecKHe CBOKCTBA aAJIKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKIUU NPHUCOECIUHEHUS, 3aMEILIEHUS B O-[I0JI0KEHUE
IIPY JBOMHOW CBS3H, NOJMMEPHU3ALMKU U OKUCIIeHMs. [IpaBnno MapkoBHHUKOBA.
KauecTBeHHble peakuuu Ha JABOWHYIO CBsi3b. (CHocoObl MOMy4YeHHsS U
IPUMEHEHUE AIIKEHOB.

AJKaaueHsl. Knaccudukanus AJIKaJEHOB (comnpsikEHHBIE,
M30JIUPOBAHHbIE, KyMyauposanuvie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoenuHenue.
[Tonmumepu3zanus conpsoKEHHBIX ueHOB. CrocoObl MOMyYeHUs: U NPUMEHEHNE
aJIKaJINCHOB.

Ankunbl. 'oMooruyeckuil psii aKuHOB, 00111ast hopmyJsia, HOMEHKIaTypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB,
Sp-rudpuan3aiys aroMHbIX opOuTanei yriepoma. Ddusmdeckue CBOWCTBA
ANKUHOB. XMMHMYECKHE CBOMCTBA: PEAKLUMU IPUCOEAVHEHUS, JUMEPU3ALUN U
TpUMEpHU3alUK, OKUCIeHUs. KHCIOTHBIE CBOWCTBA QJIKMHOB, HWMEIOIIUX
KOHIIEBYIO TpPOWHYIO CBsi3b. KaueCTBEHHbIE pEaKUMH HA TPOUHYIO CBS3b.
CnocoObl OJIy4eHHS] U MPUMEHEHHUE AJIKUHOB.

ApoMartudeckue yriieBoAaopoasl (apeHbl). ['oMonoruyeckuit psii apeHos,
obmass  ¢dopMmyna, HOMEHKIATypa ©  HW30MEpHUA.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTpPOEHHUE MOJeKynbl OeH3ona. dusmyeckue cBoWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHUS
B OCH30JIbHOM KOJIBLIE U YTIIEBOJOPOIHOM pajuKalie, peakui MprUcoeInHEHuS,
OKHCJIeHHe romoJoros 6en3oua. [IpeacraBnenue 06 OpUEHTUPYIOLIEM IEHCTBUU
3aMecTuTeNieli B OCH30JbHOM KOJbIIE HAa TPUMEPE ATKHIBHBIX PaTUuKaIOB,
KapOOKCUIIBbHOM, TUAPOKCUIIbHOM, aMMHO- U HUTPOTPYIIIbI, aTOMOB IaJOT€HOB.



Oco0eHHOCTH XMMHUYECKUX CBOUMCTB crTuposa. Ilomumepusanus ctupoa.
CnocoObl oJy4eHus U MPUMEHEHNE apOMaTUYECKUX YTJI€BOJOPOIOB.

[Tpuponansrii ras. [lomytHeie HedTaHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrosb u mpoAyKThl ero nepepadotku. CriocoObl nepepadoTku HEPTH:
MepPEroHKa, KPEKUHT (TePMHYCCKHUH, KaTATUTUICCKHI), PU(POPMHUHT, THPOIH3.
[TponykThl mepepabOTKu HEPTH, NX TPUMEHEHHUE B POMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTe€HIPOU3BOAHBIX YIVIEBOAOPOAOB. Peaknun
3aMELICHUs] TajJoreéHa Ha TUIPOKCOrPYIILY, HUTPOTPYNIy, LHUAHOTPYIILY,
aMmuHOrpynmy. JlelicTBUE€ Ha TaJIOT€HIPOU3BOJHBIE BOJHOTO M CIHUPTOBOIO
pactBOpa meEnoun. BzauMoieicTBrEe TUTAION€HAIIKAHOB C MArHUEM U I[IUHKOM.
[TonaTne 0  METANIOOPTAHUYECKHX  COEOUHEHHsX.  Vcmonb3oBaHUE
raJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
u3ydyeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJIOB  (PacTBOPHUMOCTB),
KaueCTBEHHBIX PEaKlUi YIJIeBOJIOPOIOB PA3IMYHBIX KiaccoB (0OeclBeUrBaHHE
OpOMHOI WJIM MOAHOW BOJIbI, PACTBOpA MEpMaHraHaTa Kajusi, B3aUMOJICHCTBHE
aleTUJICHa C aMMMAYHBIM pacTBOpoM okcuja cepeodpa(l)), kauecTBeHHOE
oOHapyXeHHE yriepoja W BOJOPOAA B OPraHMYECKUX BEIIECTBAaX, MOJyYEHUE
ATWJIEHA U U3YYEHUE €ro CBOMCTB, 03HAKOMJIEHHE ¢ KoJuekuusmu «HedTb» u
«Yromby, ¢ oOpasllaMH TIIaCTMAacC, Kay4yKOB W PE3UHBI, MOJICTUPOBAHHE
MOJIEKY] YIJI€BOAOPOJOB U TaJIOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

KucJiopoacoaep:kamnue oprannyecKkue coeJMHeHHs.

[IpenenbHble 0AHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMmepe
METaHOoJIa W 3TaHoja). ['oMmonormyeckuil psia, oOmas dhopmyna, U30Mepus,
HOMEHKJaTypa u kiaccudukanusa. Dusmdyeckue CBOWCTBA MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOJHBIE CBS3UM MEXKIY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMeIIeHUs, JAeTujpaTaluu, OKHUCIICHHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM  HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTtBeHHass peakuusi Ha OJHOATOMHBIE CIUPTHI. JleMCTBUE »dTaHONA U
METaHOJla Ha opranu3M deinoBeka. CrmocoObl TONyYEeHHS W TPUMEHEHUE
OJITHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3UUECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — 3TUICHIJUKOIb U THIepuH. Pusnyeckue u
XMMHUYECKME  CBOMCTBA:  PEaKUUM  3aMEIICHUs,  B3aUMOACHUCTBUE  C
OpPraHUYeCKUMHU W HEOPTraHWMYECKMMM KHUCJIOTaMH, KauyeCTBEHHas peakius Ha



MHOTOaTOMHBIE  crnupThl.  llpenctaBieHne 0  MeXaHU3ME  peakiui
HykieopuiIpbHOro 3amernieHus. JlelicTBue Ha opranu3Mm dyenoBeka. CrocoObl
HOJY4YEHHUS U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@enon. CtpoeHHE MOJEKYJbl, B3aMMHOE BJIMSHHUE THAPOKCOTPYIIIBI U
6ensonpHOTO siapa. Gusndeckue cBoiicTBa enosna. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (henona. KauectBennosie peakiuu Ha (eHon. TokcmuyHOCTH (eHona.
CriocoOb1 nostyueHus u npuMeHenne ¢peHomna. Genondopmanbaeruatas cModa.

KapOoHubHBIE COCIUHEHUS — albJETUIbl W KETOHBI. OJEKTPOHHOE
CTpOoeHHE KapOOHWJIBHOW TIpynmbl. ['OMOJIOTHYECKHE pPSABl aNbICTUIOB U
KETOHOB, 00m1ast popmyia, U30Mepusi 1 HOMEHKIaTypa. OU3nYecKue CBONWCTBA
aJIbJIETUIOB U KETOHOB. XMMHUECKHE CBOMCTBA aJIbJIETHIOB U KETOHOB: PEaKIIUU
npucoenuHeHus. OKHCIIEHUE albJerHJI0B, KadeCTBEHHbIE pEaKIUu Ha
anpaeruipl. CrnocoObl MOTy4YeHHs] U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OmHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTpOCHHSI MOJIEKY1 KapOOHOBBIX KHCIOT. M3omepus W HOMEHKIATypa.
@du3uveckrue CBOICTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHCIOT.
BonopoaHbie cBA3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklns dTePUPUKALUU, PEAKIIUHN C YUACTUEM
YIJIEBOJOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCIIOTHI.

[TonsiTHE O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIIOXHBIX J(upax.
MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BHICHIUX KapOOHOBBIX KHUCIIOT:
CTE€ApUHOBASI, MAIIBMUTUHOBASI, OJIEMHOBAS, JIUHOIE8As, JTUHONEHOBASL KACIIOTHI.
Cnoco0bI moJiy4eHus U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['oMonorudeckuii psif, o6mast ¢popmMyna, u3oMepus u
HOMEHKJIaTypa. PU3NUEeCKue U XUMMUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
IETIOYHOM Cpefe.

XKupsl. Ctpoenue, puznueckre 1 XMMUYECKHE CBOWCTBA KUPOB: THIPOJIN3
B KHUCJIOW M 1enoyHoil cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COIEpKalIUX
OCTaTKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpHI B IPUPOJIE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIECE JCHCTBHE.

O6mas xapaktepuctuka yrieBojaoB. Kiaccudukanus yrieBoaoB (MOHO-,
I~ U TIocaxapuibl). MoHOcaxapubl: I0K03a, GpyKTO3a, TalakTo3a, pudo3a,
ne30Kcupr003a. PU3NIecKre CBOMCTBA U HaXOXkACHUE B mpupoae. dorocuHTes.
XUMUYECKHE CBOWCTBA TJIIOKO3bl: PEAKIUU C Y4YaCTUEM CHUPTOBBIX H
aNbJICTUHON TPYII, CIIUPTOBOE M MOJOUYHOKHCIIOE OpokeHue. [Ipumenenue
[JIFOKO3bI, €€ 3HaueHWe B JKU3HENEATELHOCTH OpraHusma. Jlucaxapumisr:



caxapo3a, MajJbT03a U JIaKT03a. BoccTaHaBIMBAOIINE U HEBOCCTAHABIIMBAIOIINE
nucaxapuisl. ['uaponus qucaxapugoB. HaxoxaeHue B mpupojie U IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmali, IITMKOreH U 1eutoio3a. CTpoeHne MakpOMOJIEKYJ
KpaxMajia, TJIMKOT€Ha M UeJUI003bl. (DU3MYEeCKHe CBOMCTBA Kpaxmana H
LEJUTI0N03bl.  XMMUYECKHE CBOMCTBA KpaxMmalia: THAPOJIU3, KaueCTBEHHas
peakius ¢ UoJoM. XUMHUYECKUE CBOMCTBA IEJUIIOIO03bI: TUIPOJIN3, MOTYYCHUE
a¢upoB 1emwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aMMOJICHCTBHE 3TaHOJA C
HaTpUeM, OKUCIIEHUE HTUJIIOBOTO COUPTA B albJACTH] HA PACKAIEHHON MEIHOU
IIPOBOJIOKE, OKHCJIEHHE HTHJIOBOTO CIHUPTA JUXPOMATOM Kaius (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIOB), KAYECTBEHHBIE PEAKIIMM Ha abJIETUIbI (C
ruapokcuiom auammuHcepeOpa(l) wu  rugpokcuaom  meau(ll)), peaxuums
rmtepuHa c rugapokcuiom meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBI, B3aMMOJCHCTBHE pacTBOpa IIIOKO3bI ¢ THapokcuaom wmeau(ll),
B3aUMOJICHCTBUE KpaxMalla C MOJOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
teMaM «CriupTel 1 PeHown, «KapOboHoBbie KUCTOTHI. CIOKHBIE 3PUPBD).

A30Tcoep:Kale OPraHnvecKkne coeTuHeHusl.

AMWHBI — OpraHUYeCcKue MPOM3BOAHbIC aMMHaka. Kinaccudukaius aMuHOB:
anudaTUYeCKue W apoOMaTUYECKHUE;, TEPBUUYHBbIC, BTOPUYHBIE M TPETHUUHBIE.
Crtpoenue Mosekyl, oomas ¢popmMyna, H30MepHs, HOMEHKIATypa U pU3NIECKUe
cBolcTBa. XMMUYECKOE CBOMCTBA ali(aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3AUMOJICHCTBUE NMEPBUYHBIX aMUHOB C a30THUCTOM KUCJIOTOM.
Conn anKuJIaMMOHHS.

AHWINH — NOpEeICTaBUTEIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWJMHA. B3anMHOEe BIMSHUE TpyNIl AaTOMOB B MOJIEKYJIE aHHWIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOWCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha
aHuiuH. CrnocoObl MOMydYeHUST W NOpUMEHEHHE anu(aTU4ecKuxXx aMUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30J1a.

AmuHokucioTel. HoMeHknaTypa u nuzomepusi. OTaesibHble IPEACTaBUTENN
0-:aMUHOKHCJIOT: TJUIWH, ajlaHuH. Dusnueckue CBOWCTBA aAMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBAa aMMHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCMHEHUN, peakius TOJMKOHACHCAIIUK, OOpa3oBaHHE TENTUIHON CBS3H.
buonorunueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku xak npupoansie noauMmepsl. [lepBuuHasi, BTOpUYHAsi U TPETUUHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIMU3, JEHATYpAIHs,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.



DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
pacTBOpeHHe OEIKOB B BOJE, ACHATypalys OCIKOB MPU HArpeBAaHUH, IIBETHHIC
peakuuu Ha O€IKW, pELIEHHE OSKCIEPUMEHTANbHBIX 33Jady 10 TeMaM
«A3oTcoaepKalllue — OpraHuYeckue  coequHeHus» U «PacmosznaBaHue
OPTaHUYECKUX COCTUHEHUI.

BbicokoMouiekyJIsipHbIE COeIMHEHUS.

OcCHOBHBIE TOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COETUHEHHI: MOHOMED,
HOJIUMEpP, CTPYKTYPHOE  3BEHO, CTENEHb  IOJUMEpPU3ALMM,  CPEIHSSA
MOJIEKyJIsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHI — IOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

[Tonmumepuble Matepuansl. Ilmactmaccsl (MOMMATHIIEH, TMOJIUIPOIUIIEH,
HNOJUBUHWIXJIOPU, MOJUCTUPON, TOIMMETUIMETAKPUIAT, MOJUKapOOHATHI,
nojaudTUIEeHTepedTanar). Y Tunusanus u nepepadoTka IacTHKa.

DnacToMepbl:  HATypaJbHbIA  KaydyyK, CHUHTETHYECKHME  Kay4dyKd
(OyTaaneHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KaIlPOH U JIABCaH ).

[Tonmumepsl CHELUAIBHOTO HA3HAYCHHUS (Tedmon, KEBJIap,
ANEKTPOINPOBOASIINE MOJIUMEPHI, OMOpa3naraeMble OJIUMEPHI).

DOKCnepruMEeHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJICHHE C o00pa3llaMM MpPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4yKOB, PEIICHHE S3KCIEPUMEHTAIbHBIX 3aJad [0 TEMeE
«Pacno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxenue MONEKyJIsspHOM (QOpMyIibl OPraHMYECKOro COEIUHEHUs MO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIpHON (OpMYyJIbl OPTaHMYECKOTO COEIUHEHUS 1o macce (00BEMY)
MPOAYKTOB CrOpaHMsi, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkUMy W/WUIM UCXOJIHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (OpMYIbI
OpraHUYeCKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
NOJIyYEHMSI, ONIPENEIICHUE JOJIM BBIXOJA MPOIYKTa PEAKLUUU OT TEOPETHYECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanyst MeXIIpeAMETHBIX CBA3EH IPU U3YYEHUU OPraHUYECKOU XUMUU
B 10 Kimacce ocyuiecTBiseTcs yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX IIOHATHWA, TaK W MOHATHA, NPHUHATBIX B OTIEIbHBIX MpPEeIMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAy4YHBIC TIOHATHSA: SIBJICHHE, HAy4HbIM (HakT,
TUIOTE3a, TEOPHsl, 3aKOH, aHaIM3, CHUHTE3, KiacCHU(HUKaius, HaOIIOACHHE,
U3MEpEHUe, SKCIEPUMEHT, MOJIENb, MOJICTUPOBAHHE.

@dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPTeTUYECKUA YPOBEHB, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BETUYMHBI, SIUHHUIIBI U3MEPEHHS, CKOPOCTh, SHEPTHUA,
macca.

buonorus: kinerka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACIEICTBEHHOCTh, aBTOTPO(MHBINA M reTepoTpodHBINA TUIl MUTAHUS, OpOKeHHe,
doTtocuHTE3, IBIXaHUE, OCJKH, YTICBOIBI, KHUPbI, HYKICUHOBBIE KHCIOTHI,
(epMeHTHI.

['eorpadusi: mosie3Hble HCKOMAEMBbIE, TOIINBO.

TexHonorus: NHILEBbIE MPOAYKTHl, OCHOBBI PallMOHAJIBHOIO IHTaHUS,
MOIOIINE CPEICTBA, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX siAep. XUMUYECKUi 3nieMeHT. M3oTonbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTreTUUECKUE YPOBHU U
noaypoBHH. AToMHBIE opouTanu. Kimaccudukanusi XuMHUYeCKUX JIEeMEHTOB (S-,
p-, d-, f-amementsr). PacnpeneneHue 37I€KTPOHOB MO aTOMHBIM OPOUTAJISIM.
OJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB  3JIEMEHTOB IEPBOr0O—4ETBEPTOTO
NEPUOJIOB B OCHOBHOM U  BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTypaliii HOHOB. DIEKTPOOTPHUIIATEIIHBHOCTb.

[Tepuonnueckuit 3akoH u llepuogmueckas cucTeMa XHUMHUYECKUX
anementoB  J[.MI. Menneneea. CBsI3p NEPUOAMYECKOTO  3aKOHA U
[leproguyeckoil CHUCTEMBI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpHEU
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOHBIX BEIIECTB IO TPYIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menaeneena.

XuMHYECKast CBSA3b. BHIbl XUMHYECKOM CBSA3U: KOBAJICHTHAs, MOHHAs,
MeTayumueckasi. Mexanu3mbl 00pa30BaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPTrUs U JUIMHA CBSI3U. [10sIpHOCTH, HANPaBJIEHHOCTh
M HaCBIIAEMOCTh KOBAJICHTHOW CBsi3u. KpaTtHblie cBsizu. BomopoaHast CBS3b.
MexMOJIEKYIISIPHBIE B3AUMOICHCTBHUS.



BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C HX TIE€OMETPHUYECKMM CTPOCHHEM (Ha MpuUMeEpe
COEIMHEHU 3JIEMEHTOB BTOPOTO IEPUOJIA).

IIpeacraBineHre 0 KOMILIEKCHBIX COeIMHEHMAX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareylb,  JMUIAaHJbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAIMOHHON XUMHH.

BemectBa MOJIEKYJIDHOTO M HEMOJIEKYJSIPDHOTO  CTPOCHMS. THIIBI
KPUCTAIUIMUECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

ITonsiTue o nucnepcHbIx cucreMmax. Mictnauble pacTBopsl. [Ipencrasnenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHHUSI KOHLEHTPALMU PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIeHTpausa. Hacelennsle
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTB. KpucTasioruaparsl.

Knaccupukanyus u  HOMEHKIATypa  HEOPraHMYECKHMX  BELIECTB.
TpuBnambHBIE HA3BaHWSA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanys XuMHUUECKUX peakifil B HEOPTaHUYECKOW U OpraHUYECKOM
XUMUU. 3aKOH COXPAaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MIPEBPALLCHUS
SHEPruM NpPU XUMHUYECKUX peakuusax. TemnoBble 3(PPEeKTbl XUMUUYECKHX
peakuui. TepMOXUMHUYECKHE YPABHEHUS.

CKOpOCTh XMMUYECKOI peaKuu, €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PAKTOPOB.
I'oMoreHHsIe 1 reTeporeHHble peakunn. Karanus u kaTain3aTopsl.

OOpatumble U HeEOOpaTHUMbIE pEaKIMU. XHWMHUYECKOE pPaBHOBECHE.
KoHcranTa Xxumudeckoro paBHoBecus. (DakTOphI, BIMAIONIME HA IOJIOXKEHUE
XUMHYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPALMU BEILIECTB,
ydacTByromux B peakuud. [Ipuamun Jle [larense.

Onexrponutuyeckas auccoruanus. CuibHblE U clladble 3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOAHBIX PacTBOPOB: KUCJIOTHAs, HEUTpaJIbHAs,
menounas. Bogopoansiii nokazarens (PH) pactBopa. ['uaponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHUCANTENBPHO-BOCCTAHOBUTENBbHBIE  peakunu. CTeneHb  OKUCIECHUS.
Oxuciurens M BOCCTaHOBHTENb. [Iponecchl OKHUCIEHHST W BOCCTAHOBJICHMS.
Baxnelinme OKMCIMTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pACTBOPOB U PACILIABOB BEILIECTB.

DKCIEpUMEHTANIbHbIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI:
pa3oKEHHE IEePOKCHUIA BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTOpa, MOJENN
KPUCTAINTMYECKUX  PEIIETOK, TMPOBEACHHE peakluuid HOHHOro OOMeEHa,
OIIPENEIICHUE CPEbl PACTBOPOB C IIOMOIIBIO UHAUKATOPOB, U3YYEHUE BIIMSHUSA



pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEaAKIUU U TMOJOKCHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxxenne HemetrawwioB B llepuoamyeckoid cHUcCTeME XHUMHUYECKHX
sanemenToB JI.M1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Dduznueckue
CBOMCTBA HEMETAJJIOB. AJJTOTPOIHS HEMETAJJIOB (Ha TpUMeEpE KUCTIOPOia, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ionydenue, ¢pusnueckue U XMMHUYECKUE CBOWCTBA: PEAKIIMH C
METaJUZIJaMAd M HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIEBL.
TonnuBHBIE AIIEMEHTHI.

["amorensl. HaxoxaeHnue B mpupoe, CrocoObl MOoMydeHus1, GU3NIEeCKUe U
XAMUYECKUE CBOMCTBA. ["anoreHoBOAOPOBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIlIUEe  COEIMHEHUS  TaimoreHoB.  JlabopaTopHbie U
MIPOMBIILICHHBIE CTIOCOOBI MOJyYeHUs rajJoreHoB. [[puMeHeHre rajJoreHoB U ux
COECIMHEHU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOJy4YeHUS
Kuciopoaa. Pu3ndeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI K IEPOKCUIBI.

Cepa. HaxoxaeHue B TpUpOJAE, CHOCOOBI MONy4YeHHUs, (U3UYECKHE U
xuMuueckue cBoictBa. CepoBomopon, cyinbduasl. Oxcun cepbi(1V), oxcun
cepri(VI). Cepuucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHNM.

Azor. HaxoxxnmeHnue B mpupoje, CrocoObl TMONy4deHHs, (U3HUYECKUEe U
XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTPU L. OKCHABI a30Ta. A30TUCTAs U A30THAS
KHUCJIOTBI U UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue
a30Ta M €ro COeIMHEHUN. A30THBIE YI0OpEHUS.

®docdop. Haxoxaenue B mpupojie, CriocoObl ModydeHus, (pu3nueckue u
xumMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dbochopHas
kuciotra u e€ comu. Ilpumenenue docdopa u ero coenunenuit. dochopHbie
yaoOpeHus.

VYriepon, HaxoXIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusznueckne W XUMUYECKHE CBONCTBAa TPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIN YroJib, afcopomus. Oynepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpMeHeHne mpoCThIX BEIECTB, 00PAa30BAHHBIX YTIIEPOJIOM, U €T0
COCIMHEHU.

Kpemnunii. Haxoxaenne B mpupoze, cocoObl moiaydeHus, pusndeckue u
xumuyeckue corctBa. Okeua kpemuus(1V), kpemHueBasi KMCIOTa, CUIIUKATHI.



[Tpumenenne kpeMHUS U ero coenuHeHuid. CTEKIO, €ro MONyYeHHE, BHIIBI
CTEKJIA.

[Tonoxxenne wmertamwioB B Ilepuogmueckoil cucTeMe XMMHUYECKUX
areMeHTOB. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB.
Obmue Qusnyeckue cBoiicTBa MeTauioB. [IpumMeHeHHEe METalIOB B OBITY U
TexHuke. CriaBbl METaJIIOB.

DNEeKTPOXUMHUYECKUI psia  HampspkeHUd MertamioB. OOmme crocoObl

HOJTY4YCHHUS METaJUIOB: TUIPOMETAILTYPI U, NUPOMETAILTYPTus,
anexktpoMeTarutyprus. [lonstue o xoppo3un metamioB. CriocoObl 3alUTHI OT
KOPPO3UH.

Obmas xapakrepuctrka mMetamoB |A-rpynmsl [leproaudeckoit cuctembl
XUMHUYECKUX 73yieMeHTOB. Hatpuii u kanuil: nosyueHue, (QuU3NYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE NIPOCTHIX BEIIECTB U UX COECIMHEHU.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajablUid: ModydyeHue, (U3nYecKue Hu
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEAMHEHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS!.

AntoMuHUI: nodydeHue, (U3MUECKHME U XHMHUYECKUE CBOMWCTBA,
MIPUMEHEHUE TPOCTOr0 BEIIECTBA M €r0 COCAMHEHHI. AMQOTEpHbIE CBOWCTBA
OKCHJa Y TUIPOKCHU/IA aTFOMHHMS], THIPOKCOKOMILUIEKCHI aTFOMUHHS.

OO6miast xapakTepuUCTHKa MeTa/uioB To0ouHbIX mnoarpynn (b-rpymm)
[Teproanyeckoi CUCTEMBbI XUMUYECKUX JIEMEHTOB.

Pu3NUecKre U XUMUYECKHUE CBOIICTBA XpOMa U €ro coeiMHeHui. OKCUAbI U
ruapokcuabsl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U 1UXpoMatsl, UX
OKHUCJIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

dusnyeckne M XUMHUYECKHE CBOMCTBA MapraHiia U €ro COCIUHEHUM.
Baxneitme coenunenus wmapranua(ll), wmapranna(lV), wmaprannma(VI) u
mapranua(VIl). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

du3znyecKre U XMMUYECKHEe CBOMCTBA Xkeje3a U ero coequHeHnid. OKCHpl,
ruapokcunl u conu xenesa(ll) uxeneza(lll). [Tonydyenue u npuMmeHeHue xxenes3a
U €T0 CIUIaBOB.

Pu3nyecKne 1 XUMHYECKUE CBOMCTBA MeIH U €€ coeauHeHul. [lomyuenune
U IPUMEHEHUE MEJIU U €€ COeTMHEHU.

Huuk: nonydyenue, pu3nUecKUe U XMMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M THAPOKCHIA LHMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IprmeHeHne HMHKA U €r0 COCIMHEHHM.

OKCHeprUMEHTAIBHBIE METOABl W3Y4YEHHUs BEIIECTB M UX MPEBPALLECHUIN:
u3ydeHue oOpas3IoB HEMETAIOB, TOpeHue cephrl, dhocdopa, xene3a, MarHus B



KUCJIOpOJAE, U3y4YeHHE KOJUIEKIMU «MeTamibsl M CIUIaBbD), B3aUMOICHCTBUE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA M JKele3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KaUECTBEHHbIC PEAKIIMM Ha HEOPTraHUYECKHUE
AQHMOHBI, KATUOH BOJOPOJA U KATHOHBI METAJIOB, B3aUMOIEVICTBUE THIPOKCUIOB
QIIOMMHUS W [MHKA C pacTBOPAMM KHCIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTANIBHBIX 33/1a4 1o TeMam «l'amorensn», «Cepa U €€ CoOeIUHEHUS»,
«A30T U Qochop M uX coenUHEHHs», «MeTayuibl TJIaBHBIX MOJATPYIID»,
«Mertabl MOOOYHBIX MOATPYIIID.

XuMHus ¥ KU3Hb.

Ponp xumum B o00ecnie4eHMHM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA.
[IonsiTve 0 Hay4YHbIX METOAAX MO3HAHUA U METOJOJIOTMHA HAYYHOIO
uccienoBanus. Hayynbie NpUHIMIIBI OPraHU3aluy XUMUYECKOTO IIPOU3BOICTBA.
[IpombllIeHHBIE CHOCOOBI MOJYYEHHS Ba)XXHEHIIMX BEUIECTB (HAa IMpUMepe
MPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoiaa). I[IpoMbllieHHbIE
CHOCOOBI TMOJYYEHUSI METaVIOB MW CIUIAaBOB. XHMHYECKOE 3arps3HEHHUe
OKpyXarolled cpeiasl U ero mnocieAcTBus. Poip xumuum B obecrieueHUu
HHEPreTUUECKON 0€30M1aCHOCTH.

Xumusi ¥ 300pOoBbe uenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna
WCIIOJBb30BaHUs JIEKAPCTBEHHBIX MNpenaparoB. Pons XuMuM B pa3sBUTHH
MEIUIVHBI.

XYMMSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, MTUIIEBbIE J00aBKHU. Poib xumMuu B
o0ecreueHnr NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue um mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0€30MacHOr0 MCHOJIb30BaHUS MPENapaToB OBITOBOM XUMHUH B MOBCEIHEBHOMN
KU3HHU.

X¥MHSI B CTPOUTENIBCTBE: BAXKHEUIIINE CTPOUTETLHBIE MaTepUaibl (LIEMEHT,
O€TOH).

XuMus B CEIIbCKOM X03siiicTBE. OpraHuYecKre U MUHEPaIbHbIE yI100pEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPUAIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuansl ajis 31eKTpOHUKHA. HaHOTeXHOI0TH Y.

Pacuérnble 3anaumn.

Pacuérsl: Maccel BenecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00bE€Ma, KOJUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU OJHO M3
BEIIECTB MMEET NMPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Cclii OJHO M3 BELIECTB JaHO B BHJE PACTBOPA C ONPEAEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM M MOJISIPHOM



KOHIICHTpAIlMU BEIIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTA PEAKIIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MeXnpeIMETHBIC CBSI3H.

Peanmuzamuss MEXIPEAMETHBIX CBSA3CH TMPU  HM3ydYeHHH oOOmed o
HEOpraHn4YecKor XuMuu B 11 Kitacce OCyIIeCTBIISIETCS Yepe3 UCTIOIb30BaHME KaK
0OIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK U TIOHATHHA, TPUHSATHIX B OTJACTHHBIX
IIpeIMETax eCTCCTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIIOHATHSA: SBJICHWE, HAY4YHBIA (HaKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHaJU3, CHUHTE3, KiIacCU(UKAIUsS, MEPUOIUIHOCTD,
HaOII0ICHNE, M3MEPEHHE, SKCTICPUMEHT, MOCITb, MOACIIUPOBAHUE.

duznka: Marepusi, MUKPOMHUpP, MAaKpPOMHp, aTOM, DJIEKTPOH, MPOTOH,
HEWTPOH, HOH, H30TOIbI, PAJUOAKTUBHOCTh, MOJEKYJIa, HHEPreTHUCCKUMA
YPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, UACATbHBII
ra3, GU3NYEeCKUe BEJIMYHUHBI, ¢IMHAUIIBI H3MEPECHUS, CKOPOCTh, SHEPTHS, Macca.

buonorusi: kinetka, opraHusMm, 3KocucTema, Ouocdepa, MeTadOIU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIICBObI, HYKICHHOBBIC KHCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadms: mMuHEpasipl, TOpPHBIC TMOPOJBI, IOJE3HBIC MCKOIAaeMbIe,
TOTUTHBO, PECYPCHI.

TexHONOTHA: XAMUYECKast MIPOMBITIICHHOCTD, METaJUTypTHs,
CTPOMTEIIPHBIE MAaTEPHUAJIbI, CEJIIbCKOXO03SWCTBEHHOE MPOU3BOACTBO, IMHIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass TMPOMBIIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPEerapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHASI POMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpEAMETa « XUMUS» Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHUsl BBIJEICHBI CIEAYIONIUME COCTABIISIIOIINE: OCO3HAHUE
OOy4arolMMUCS POCCUMCKON TIpakJaHCKOM WIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEICTICHHUIO; HAJTMYUE MOTUBALIUU
K OOy4Y€HHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIUXCS PYKOBOJICTBOBATHCS
OPUHATHIMH B OOIIECTBE TMpaBWIaMd M HOPMAMH TIOBEICHUS; HaIHUNe
PaBOCO3HAHUS, HKOJIOTMUECKON KyJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3YyJbTaTbl OCBOCHUS MpEAMETa «XUMHUS» OTPaKaloT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATENFHOW M TMPAKTUYCCKOW NEATEIHHOCTH
oOyJaromuxcsi B MpoIecce peaan3anuu 00pa3oBaTeIbHON ASSITENbHOCTH.

JIMYHOCTHBIE pE3YyJbTaTbl OCBOCHUS MpEAMETa «XUMHUS» OTPaKaloT
c(OpPMUPOBAHHOCTh OIbITA MO3HABATEIBHOW M TNPAKTUYECKOW NEATEIbHOCTU
00yyJaromuxcsi B MpoLecce peann3aiuu 00pa3oBaTelbHON IESITEIBHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOyYalOUIMMHCS CBOMX  KOHCTHUTYLMOHHBIX TIpaB U
00s13aHHOCTEM, yBaXKEHUSI K 3aKOHY U TIPaBONOPAIKY;

MPECTaBICHUS] O COLMAJIbHBIX HOPMax W TPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOM MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUE€OHBIX U MO3HABATEIbHBIX 33/a4, BBIMOJIHEHUN
XUMHUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W
apTyMEHTHI IPYTUX MIPH aHAIN3€ Pa3InIHBIX BHIOB YUYEOHOH NeATEeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OT€YECTBECHHON XMMUH;

YBOKEHHUS K TPOIIECCY TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTHUECKOTO
NPUTIOKEHUSI XUMUHM, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTaT



JUIMTEJIbHBIX ~HAOMIOACHHUM, KpPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
NO3ULUI HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEACTBUI
IOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro u 0Oe3omacHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0e30macHOro OoOpalleHusl ¢ BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MMOHUMaHUS LEHHOCTH MPaBWJI HMHIWBUAYAJIbHOTO U KOJUJIEKTUBHOIO
0€3011aCHOT0 OBE/ICHNUS B CUTYAIUX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJEH;

OCO3HaHUS MOCTEJACTBUN U HETIPUATUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEOBATEIbCKON
NeSTETbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeSATENBHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B PEIIEHWU MNPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHUIO TPo(eccHil pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBOXKEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOH AEATEILHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUU
obOpazoBaHus, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSA



AKOJIOTMYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUSI K MPUPOJE KaK UCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUS I00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHMSI HEOOXOJUMOCTH WCHOJIb30BAHUS JOCTHXKCHUN XUMUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOTO NPUPOOTIOJIb30BAHMUS;

AKTUBHOIO HENPUATUS JEUCTBUM, NPUHOCAUIUMX BPEA OKpYXKarOMIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATONPUSITHBIE IKOJIOTUUECKHE
NOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILIATh HUX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, SKOJOTMYECKOU
KYJbTYpPBbl, OIbITA JESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIbHON, KOMMYHHUKATUBHON U COLIUATIBLHOMN
IIPAKTUKE, CIOCOOHOCTH W YMEHHS AaKTUBHO TMPOTHUBOCTOSITH HJIEOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeU(PUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poiu B
bopMUPOBAHUU PALMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU II€JI0CTHOTO
MpeacTaBiieHus] 00 OKpyXKaloIleM MUPE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIeHUU MPOoOJIEeM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH I  COBPEMEHHOM
HUBWIM3ALMKU: B €€ T'yMaHHCTHUUYECKONW HANpaBJIEHHOCTH W BaXHOW pOJM B
CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYPhl, B PEIICHUH TJIOOATBHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBOM U DKOJIOTMYECKOW Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
00ecreyeHn yCI0BUI yCHEIIHOro TpyAa U SKOJOTHYeCKH KOM(MOPTHON JKU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAaHUSI CYIIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MOJTy4aeMbI€ 3HAHUS JIUI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MHUpa
U TOPOUCXOIAIMX B HEM UM3MEHEHUW, YMEHUS JejaTh OOOCHOBAHHBIC
3aKJIFOUCHUSI Ha OCHOBE HAay4yHBIX (DaKTOB W HMEIOLIMXCS JTAHHBIX C IEJbIO
MOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCTOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBLCKON IeSITETbHOCTH;



TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHUIO, K aKTUBHOMY IIOJIYY€HHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSAM TPYyJa B pa3IMUHbIX chepax mpodeccuoHaIbHOM
NEeATETBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHUS TPOTPAMMBI 110 XMMHUHU HA YPOBHE
cpeaHero oo0IIero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBbIE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyJarOUIUXCs
MEXAUCIUILTMHAPHBIC (MeXTIpeIMETHBIC) oOI11IeHayYHbIe MTOHSTHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAyYHOW KapTHUHBI MHpAa U CHEUU(PUKY METOJIOB
MO3HAHMS, MCIOJIB3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIEeCTBO,
SHEPrus, SBJICHHUE, MPOIEeCC, CUCTEMa, HAy4YHbBIA (paKT, IMPUHIUII, THUIIOTEe3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIC JIefCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTHBHBIE, PEryJIATHBHBIC), oOecreunBaromue (HOpMHUPOBAHHE
(GYyHKIIMOHATBLHON TPAMOTHOCTH U COIMAIBHOM KOMIIETEHIIMHM O0YJarOIIUXCs;

CIIOCOOHOCThH 00yyJarommuxcs HCITIOJIL30BATh OCBOCHHBIE
MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCATbHBIMHU
y4eOHBIMH  ITO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISTHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh ILEeH JEATEeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
HEJISIMU,

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBIJICJISITh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSTHS 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUI;



BBHIOMPATh OCHOBAaHWMS W KPUTEPUH IS KJiIacCU(UKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTH B IPOLIECCE ITO3HAHUS UCITOIb3YEMbBIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJENHM, NPeoOpa3oBbIBATH MOJICIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ) JJIEeMEHTa, XUMHU4YecKas ¢GopMmysa, ypaBHEHUE
XUMHUYECKON peakluu — TMpU PEIICHUH YYeOHBIX [103HABATEIbHBIX U
NPaKTUYECKUX 3aJ]1a4, PUMEHSATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB HM3YyYA€MbIX BEIIECTB U XUMHUYECKHUX
peaKLHnil.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIaJIETh OCHOBAMH METO/IOB Hay4YHOI'O MO3HAHMS BEIIECTB U XUMUYECKHUX
peaKuii;

dbopMynupoBaTh €M M 33laud  HCCIEOBaHUS, HCIOIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIbBHO CPOPMYIHPOBAHHBIE BOIPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEACHUS
YUYEHHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS HAOIIOATh 32 X0/IOM
Mpoliecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000IIEHHsIT W  BBIBOABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBaHUSI, COCTABIISATh 0OOCHOBAHHBIM OTUET O MPOJIEIaHHOI paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW H TPOCKTHOU
NEeSATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTUUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHBIX
METO/I0B IMO3HAHMSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCS B PA3NIMYHBIX HWCTOYHHMKAX WHPopManuu (HaAy4HO-
nomyJsipHasi JIdTepaTypa XMMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM
MIPEJICTABIICHHUS, KPUTUYECKH  OLICHHBATh e€  JOCTOBEPHOCTb  H
HEMPOTHUBOPEYNBOCTH;



(dbopMyIHpOBaTh 3aITPOCH U IPUMEHSTH Pa3TUIHBIC METOBI IPU TTOUCKE U
orbope wHPOpMAMKA, HEOOXOAUMON JJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OTpeeNEHHOTO TUTIA,;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA W PA3TNIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMpaTh ONTUMAIBHYIO (OpMY MPEACTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KaueCTBE CpelIcTBa MNpu paboTe ¢
XUMHUYECKON WH(pOpMaleld: MNPUMEHITh MEXNpeAMETHbIe ((U3HUecKue Hu
MaTEeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (DOPMYJITBI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HATTIITHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOI TEMBI B XOJI€ AHAJIOra
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (POPMYJIMPOBATH CBOU MPEIIIOKECHUS
OTHOCUTEJILHO BBIIIOJIHEHUS IIPEAJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEN PE3yIbTaTOB MO3HABATEIBHOU JIESATEIbHOCTH,
MOJTYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH
BBITIOJTHEHUM XMUMHUYECKOTO JOKCIEPUMEHTa, TNPAKTUUYECKOW paboThl IO
HCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaTH3alMi YICOHOTO TIPOCKTA, U
(bopMyIMpPOBaTh BBIBOABI IO pe3yybTaTaM MPOBEAEHHBIX MUCCICAOBAHUN IMTyTEM
COTJIACOBAaHUSI MO3UIIMH B X0/1€ 00CYXICHUS 1 0OMEHA MHCHUSIMU.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

CaMOCTOSITEJIbHO TIJIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATEIHHYIO
NeATENIbHOCTh, OMpenelisis €€ 1elu W 3a7adyd, KOHTPOJIUPOBATh U IO MEpE
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMplii adroOpuT™M JEUCTBUMA TPHU
BBITIOJIHEHUN YYE€OHBIX M HCCIEOBATEIbCKUX 3a]ad, BBIOMpaTh Hambomee
3¢ PexTuBHBIN CcHOCOO MX pElIeHHs] ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUM O
BEILIECTBAX M XUMHUYECKUX PEAKITUSX;

OCYHICCTBIATL CAMOKOHTPOJIb ACATCIBHOCTHM HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKU.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOECHHMS NIPOrpaMMbl MO XHMHH Ha
yriIyOJIEHHOM ypOBHE Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHMs BKIIIOYAIOT
crnenuduueckue st yaeOHOTo npeameTa « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUI IO OCBOEHUIO, MHTEPIIPETALIMHI U TPEOOPA30BAHUIO 3HAHUIA,
BH/JIbI JAESTENBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U MPUMEHEHHIO 3HAHHWI B
Pa3IMYHBbIX Y4eOHBIX CUTyalUsIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsX,
CBS3aHHBIX C XMMMEW. B mporpamMme mo XuUMUU NpPEIMETHBIE PE3YJIbTAThHI
IpEICTaBJICHbI 10 TOAaM U3yUYEHUS.

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuydeckas XUMUSD)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ U 3HAYCHUU OPTaHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOJIEM IKOJIOTHUCCKON, IHEPTETHUECKOMN
U TMUIIeBON 0€30MacHOCTH, B Pa3BUTUM MEIULHMHBI, CO3JaHUU HOBBIX
MaTepUaJioB, HOBBIX HMCTOYHHMKOB HSHEPIHH, B OOECIECUECHHH PALMOHAIBHOTO
MIPUPOJIOTIOIB30BaHus, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TaK)Ke DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO Y IPUPOJHOM CpeIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHSTUS — XUMHUYECKUH DSJIEMEHT, aToM, SApO H
9JICKTpOHHAsE 000JIouKa aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W
BO30YXJIEHHOE COCTOSHUS aToMa, TMOpPUAN3AIMS aTOMHBIX OpOWTaseH, WOH,
MOJIEKYJIa, BaJICHTHOCTb, DJICKTPOOTPHUIIATEIBHOCTb, CTEIEHb OKHUCJICHHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA O0BEM, YIIIEpOIHBII
ckeyner, (yHKIMOHAJbHAs TPYyIIa, paauKal, CTPYKTYpHbIE (QOpPMYJIbI
(pa3BEpHYTHIE, COKpAIIEHHbIC, CKEJIETHbIC), H30MEpPUS CTPYKTypHas H
IIPOCTPAHCTBEHHAS (T€OMETpHUECKas, ONITUYECKast), U30MEPbI, TOMOJIOTHYCCKHMA
psAll, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOA- U a30TCOACPKAIUE OPraHUYECKUe
COCMHEHUsI, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COeMHEHUs; TeopuH, 3akoHbl (mepuoauyeckuii 3axkoH JI. WM. Mennaeneena,
TEOpUsl CTPOEHUsI opraHnyeckux Bemects A. M. ByTnepoBa, 3akoH coxpaHEHUs
MAacChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS YHEPTUU MPU XUMUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHMBOJINYECKUI S3BIK XAMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE MOHWMAaHUs MPUYMHHOCTH U
CUCTEeMHOCTH XMMHUYECKUX SIBJICHUM, TPEACTaBICHUS O MEXaHU3Max



XUMHUYECKUX PEaKIUil, TEPMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJax
(MHOYKTUBHBIM W Me3oMepHbId AddekThl, opuentantel | u Il pona);
(paKkTOJIOTHYECKUE CBEIECHMSI O CBOMCTBAX, COCTaBE, MOJYYECHUH U O€30M1aCHOM
MCIIOJIb30BaHUU BAXKHEHIINX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON
JESTEIbHOCTH  YeJlOBeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XHUMHYECKOTO
IPOU3BOCTBA (HA IPUMEpE NMPOU3BOJICTBA METAHOJA, IEPepabOTKU HePTH);
c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS IIPU
ONMCAaHNUH COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUM;
c(hOpMHUPOBAHHOCTH YMEHUI:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBJICHHSI MOJICKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmy
OpPraHUYECKUX BEILECTB;

COCTaBIISITh YPABHEHHSI XUMUYECKHUX PEAKIMIA U PaCKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakUuid, peakuuid HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUMH;

W3rOTaBJIMBaTh MOJEIM  MOJEKYJ OpPraHWYeCKHX  BEIECTB IS
WJUTIOCTPAIH UX XUMUYIECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMUPOBAHHOCTh  YMEHHUIL: yCTaHaBIMBaTh  IPUHAIJIEKHOCTD
U3YUYEHHBIX OpPraHMYECKHUX BEIIECTB [0 HX COCTaBy M CTPOCHUIO K
OnpefeNéHHOMY KJIacCy/TpyIllieé CO€AMHEHUH, JaBaTh KM HAa3BaHUS IO
cuctemarndeckoit Homenknarype (IUPAC) wu mnpuBOIuTh TpUBHATBHBIE
HA3BaHWS AJI OTACNBHBIX MPEACTABUTENCH OPraHMYECKHX BEIIECTB (ITHIICH,
alleTWJIeH, TOJYOJ, TJMUEPUH, OTWICHIJIUKOIb, (eHod, (QopMalbIeru,
alleTaJbJeru/l, alleTOH, MypaBbUHasl KUCJIOTa, YKCYCHasi KUCI0Ta, CTEapUHOBA,
OJIEMHOBAsI, TATBMUTUHOBAS KUCJIOTHI, TIUIMH, aTaHWH, MallbT03a, PPyKTO3a,
aHWIVH, TUBUHUJI, U30TIPEH, XJIOPOIMPEH, CTUPOJI U APYTHUE);

chOpPMUPOBAHHOCTh YMEHHS OMpPENesITh BHJ XHUMHYECKOH CBSI3U B
OpPraHUYECKHUX COEIMHEHUSX (KOBaJCHTHAs M HMOHHAas CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHHSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa mjis OOBACHEHHS] 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3znyecKkue U XUMUYECKUE CBOMCTBA TUIUYHBIX MPEACTABUTENECH PAa3IUYHBIX
KJIACCOB ~ OPraHMYECKHX BEIIECTB: aJKaHOB, IMKJIOAJIKAHOB, aJKEHOB,



AJKaJMEHOB, AJTKMHOB, aPOMATUYECKUX YTIIEBOJOPOJAOB, CIUPTOB, aJllbJIETHIOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX M CIOXHBIX 3(QUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OEJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAYy HUMH
YPAaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHUN C HMCIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUM
OT KPaTHOCTH W THIIa KOBaJEHTHON CBS3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHHUKHU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(PTh, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPaAKTHYECKOE IPUMEHEHHE MPOTYKTOB MepPepadboTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJIaX MMO3HaHUs — HAOII0ICHUN, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh ATH 3HAHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIlepalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 0000IIeHHeE,
CHUCTEMATHU3ALNIO, BBISIBIICHUE TPUUYMHHO-CIICICTBEHHBIX CBA3EU — JJIs1 U3YUCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C MOHATUSAMHU M IPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1sl 60J1ee 0CO3HAHHOT'O MOHMMAHHUS CYIITHOCTH MaTepHaJIbHOTO SIMHCTBA MHUPAa,
HCIIOJb30BaTh CUCTEMHbBIC 3HAHUS IO OPTAaHUYECKOM XUMUU JJIsI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl 0 XHUMHUYCCKUM
dbopMyllaM ¥ ypaBHEHHSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3nyecknx BeaUMYMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIECTBA),
XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl IO
HaXO0JICHUIO XUMUYECKOU (hOPMYJIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKUX JJIEMEHTOB, MPOJAYKTaM CrOpaHMs, IUIOTHOCTH Ta3000pa3HbIX
BEIILIECTB;

chOpPMHUPOBAHHOCTh ~YMEHHUH: TMPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHUBATH C IMO3UIUN YKOJIOTHUYECKON 0E30ITaCHOCTH ITOCIICACTBUS OBITOBOM M
MPOU3BOJACTBEHHON JESATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEIIECTB, MWCIIOJb30BaTh IMOJYYECHHbIE 3HAHUS JUISl TPUHATHS TPAMOTHBIX
peIIeHi mMpo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;



c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYEHHE W U3YYEHHE CBOMCTB OPraHUYECKUX
BEILIECTB, KAaYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pPAa3IUYHBIX KIJIACCOB H
KHUCIIOPOCOIEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/a4 MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C COOIIOJACHHUEM IPaBUI
0e30macHOro oOpaleHusi ¢ BEUIeCTBAaMH M J1TaOOpaTOpPHBIM 000pYAOBaHUEM,
dbopMynMpoBaTh 1eNb HCCICIOBAHUS, MPEACTABIATh B pa3Iu4HOU Qopme
pE3yNbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJTI0/1aTh TIPaBMIIA SKOJIOTHYECKHU IEJIECO00PA3HOTO MOBEACHHS B OBITY U
TPYJIOBOH JIEATEIIBHOCTH B LEJSX COXPAHEHUS CBOETO 3/10POBbs, OKpYKaroUIeh
IPUPOJIHON CPENBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECTEHHBIX OPraHUYECKUX BENIECTB, MOHMMAs cMbIC noka3areis 111K

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPIrAaHUYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh YMEHUU: OCYIIECTBISATH LIE€JICHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMallMd B PA3IUYHBIX HMCTOYHHKAX (Hay4yHas U Y4eOHO-
Hay4dHas JIuTepaTypa, CpelicTBa MaccoBor MH(popmanuu, HTEpHET U pyrue),
KPUTUYECKH aHAIU3UPOBATh XMMUYECKYI0 HH(POPMALIHIO, ITIepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOMN yueOHOM 3a1auei.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIias ¥ HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MAaTepUaIbHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE€ M 3HAYECHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIi B 00ECIEYECHUN YCTONYHBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTHYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJaHUM HOBBIX MaTE€pUajoB, HOBBIX
HMCTOYHHMKOB SHEPTUHU, B 00ECTIEUEHNH PAllMOHAIBHOTO PUPOAOIIONb30BaHNUS, B
GbopMHpPOBAaHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEIOBEKa, a TaKke
HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U MPHUPOJAHOMN
cpene;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIOJIATAIONINE TOHSATUS — XUMHYECKUW BJIEMEHT, aToM, fJIpO aToma,
W30TOIIBI, SJIEKTPOHHAS 000JI04Ka aTOMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHUSI aToMa, THOPUAM3AIls aTOMHBIX OpOUTaei, noH,
MOJIEKYJIa, BAJEHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, CTENEeHb OKHUCIICHHS,



XUMUYECKass CBsI3b (KOBAJEHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpPUCTAJUINYECKAsd PEIETKA, XMMHYECKas pPEeaKkuus, pPacTBOP, JJIEKTPOJIUTHI,
HEIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs IUCCOLUALMsA, CTENEeHb JUCCOLMALUH,
BOJIOPOAHBINA MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEINb, TEIUIOBOM 3(PQeKT
XUMHAYECKOM pEakuuv, CKOPOCTh XUMHUYECKOM PEaKIUH, XUMHUYECKOE
PaBHOBECHE; TEOPUM M 3aKOHBI (TEOPHUS BJIEKTPOJMTHYECKOW JHCCOLMALINH,
nepuoaudeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXPaHEHUS U NPEBPALICHUS SHEPTUH NP XUMUYECKHUX PEAKLMIX, 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB, 3aKOH JECUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUH SI3bIK XUMUH, MUPOBO33PEHUECKNE 3HAHUSA, JICKAIME B OCHOBE
ITOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SBICHUN; COBPEMEHHBIE
IIPEACTABICHUsS O CTPOCHUM BEUIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM H
HaJIMOJICKYJIIPHOM YPOBHSX; IPEACTABICHUA O MEXaHU3Max XUMHUYECKUX
peakuui, TEPMOAVMHAMUYECKUX M KHHETHYECKHMX 3aKOHOMEPHOCTIX HX
MIPOTEKAHUS, O XUMUYECKOM PABHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(haKTOJIOTMYECKHE CBEICHHSI O CBOMCTBAX, COCTABE, MOJYYEHUU U O€30MMaCHOM
UCIOJIb30BaHUH Ba)KHEUIINX HEOPTAHUYECKUX BELIECTB B OBITY U IPAKTUUECKOU
JESTEIbHOCTH  YeJOBEKa, OOLIMX HAay4yHbIX MPUHIUIAX XHUMHYECKOIO
IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUI: BBISBIATh XapaKT€pHbIE MPU3HAKH TTOHSTHIH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0Jb30BATh COOTBETCTBYIOIINE IIOHATUS IIPU
OINMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIOJIb30BATh XUMHUUECKYI0 CUMBOJIHMKY JJIs
coctaBieHus] (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemarndeckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OTZEJIbHBIX BEILECTB;

cOPMUPOBAHHOCTh YMEHHUS OINpPEAENsATh BaJEHTHOCTh M  CTENEHb
OKHCIICHHS] XUMHUYECKUX DJIEMEHTOB B COCOUHEHMSIX, BUJ XUMHUYECKON CBS3H
(KoBaneHTHAsi, MOHHAs, METaJUIMYECcKasi, BOAOPOHAs), TUIl KPUCTALITUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCHUMOCTb CBOWCTB BEILIECTB OT
BUJIa XUMHUYECKON CBS3M W THUIA KPUCTAJUTMYECKOW PEmETKH, OOMEHHBIN |
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh ~YMEHHM: KIIACCU(DPUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA [0 HUX COCTAaBy, XMMHMYECKHE PEAKLMUU IO PaA3JIMYHBIM ITPU3HAKAM
(uMciay M cOCTaBy pearupyroluxX BeILIECTB, TEIIOBOMY 3(G(EKTy peakiuu,
W3MEHEHUIO CTEeTNeHEeW OKHUCIIEHUS DSJIEMEHTOB, OOpPaTUMOCTH, Y4YacCTHIO



KaTajau3aropa U JPYrue); CaMOCTOSITEIbHO BbIOMpPATh OCHOBAHUS U KPUTEPUU
TUTSI KTacCU(UKAIIMK U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUN;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOJIUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOUIYIO,
OOBSICHUTENBbHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTepPU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB U HOHOB XUMHYECKHUX DJJIEMEHTOB IE€PBOrO—4ETBEPTOrO IEPUOIOB
Ilepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysSd  MOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPTETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YKJIEHHOE SHEPreTUYECKUE COCTOSHUSI aToMay;
OOBSICHSATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . H.
MenzeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh yMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKME CBOWCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh
CYLIECTBOBAHUE T€HETUYECKOU CBS3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTh: OKUCIUTEIIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKUUWA TMOCPEICTBOM COCTABICHUS JJIEKTPOHHOTO
OajlaHca 3TUX peaKIMii; peakIuid HOHHOTO OOMEHa MyTEM COCTAaBJICHHUS HX
IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU THAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHUSA);

c(hOpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XaAPAKTEPUCTHUK, XapPaAKTEP
U3MEHEHUs CKOPOCTHM XHMHUYECKOM pEaklUu B 3aBUCHUMOCTH OT Pa3IUYHbIX
(bakTOpoB, a TaKXe XapaKTep CMEIICHUS XUMHUYECKOrO0 pPaBHOBECHUS O]
BIIMSIHUEM BHEIIHUX Bo3aehcTBul (mpuniui Jle [latensbe);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMHYECKHUE PEaKIUu,
JIe)KAIIUE B OCHOBE MPOMBILUIEHHOTO IOJYYEHUSI CEPHOM KHMCIIOTBI, aMMHUAKA,
oOllue Hay4HbIC MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh
MIPUMEHEHUSI HEOPTraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIEHUS PUCK-TI0JIb3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHWUW O METOJAaX HAYYHOTO
MO3HAHUS SBJICHUM TPUPOJLI — HAONIOACHHUE, W3MEPEHHE, MOJCIMPOBAHUE,
AKCIEPUMEHT (pEaJIbHBbIA W MBICICHHBIM), HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TPUMEHITh OTU 3HAHUS TPU  IKCHEPUMEHTAIBHOM



WCCJICIOBAaHUH BEIECTB U AJi OOBSCHEHHUS XUMHUYECKHX SIBJICHHM, UMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKON NEATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOMN
KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATUSMHU U TPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
11 6oJiee 0CO3HAHHOTO MOHUMAaHHSI MaTEPHAILHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSTHI «MaccoBasi 10JIS BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIUS»;
MAacChl BeIlleCTBa UK 00bEMa raza o M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe
Wi 00bEMY OZHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3 deKrTa
peaxiuu; 3Ha4eHHUs: BOAOPOTHOTO MOKa3aTessl paCTBOPOB KUCIOT M IIEI0YeH ¢
M3BECTHOM CTENEHbI0 AMCCOIMalMM; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
OpPOAYKTa PEaKIMU, €CIIU OAHO U3 UCXOJHBIX BEILECTB JIaHO B BUJE PACTBOPA C
OTpeIeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA UM JJAHO B U30BITKE
(umMeeT mpuMecH); JOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHHA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMHUYECKUNA  JKCHEPUMEHT (IIPOBEJEHUE peakuuid HOHHOro OOMEHa,
MOJATBEP)K/IEHUE  KAa4eCTBEHHOTO  COCTaBa  HEOPTaHWYECKUX  BEIIECTB,
OTIpe/IeTIEHUE CPEebl PAaCTBOPOB BEIIECTB C MOMOIIBIO MHIWKATOPOB, U3yUEHUE
BJIUSIHUS Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKinH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamie» u  «Hemeramns»y) ¢
coOmro/leHeM TpaBuil  Oe30macHOro  oOpameHusi ¢  BEIeCTBAMH |
nabopaTopHbIM  oOopyaoBaHueM, GOPMYJIHUPOBATH I€db  HCCIEIOBAHMUS,
MPENICTaBIATh B pa3InyHON (opMe pe3ysbTaThl HIKCIIEPUMEHTa, aHATN3UPOBAThH
Y OLIEHUBATh UX JOCTOBEPHOCTb;

cOpPMUPOBAHHOCTh ~ yMEHMM: coOoAaTh MpaBWia  MOJb30BaHUS
XUMUUYECKON TMocyo u J1abopaTOpHBIM OOOpYyJIOBaHUEM, OOpalleHus C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH 110 BHITIOJTHEHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB, SKOJOTHYECKH IEIeCO00Pa3HOr0 TOBEACHUS B OBITY U
TPYAOBOM JEATEIBLHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/I0POBBS, OKpYKarOLIEH
NPUPOIHON Cpeapl W JOCTIKEHUS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha KHBBICE OPTraHU3MBI OMPEICIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHUMAas cMbIch mokazatens [TK;

c(OpPMUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMAllUU B PA3IUYHBIX HMCTOYHHKAX (Hay4YHas W y4eOHO-
Hay4Has JIuTepaTypa, CpeacTBa MaccoBoil nadopmariuu, UHTEpHET U ApyTHE),



KPUTHYECKHA aHATM3UPOBATh XUMUYECKYIO0 MHGOpPMAIIHIO, IepepadaThiBaTh €€ u
HCTIOJIL30BaTh B COOTBETCTBUU C MTOCTABIICHHOM y4eOHOI 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM KoanvecTso yacos JuaexkTpoHHbIe (HU(pPOBbHIE)
°n/m
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM

['azera "Xumus - [lepBoe ceHTAOps"

[Ipeamer opranuueckoit xumun. Teopus [DnexTpoHHbIi pecypc] / U3naTenbckuit
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 nom "[lepBoe ceHTAOps". - DIEKTPOHHBII
M. bytieposa JKypHaiL. - PexxuM gocTymna cBOOOIHBIN:

http://him.1september.ru

Hroro no pasneny 8

Pa3nea 2. Yraesogopoasbl

Enunas komnexkuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [ DNEKTPOHHBIN
) pecypce] / ®I'AY THUU UTT
"Unpopmuka". - Pexxum gocrymna
cBoOoHBIN: http://school-cillection.edu.ru

91 [IpenenbHBIEC YTIIEBOIOPOIBI — ATKAHBI,

OUKJIOAJIKaHbI

denepanbHblii IEHTP UHOOPMAIIIOHHO-

HenpenenbHble yraeBogopoabl: aJIKEHBI, oOpa3zoBatenbHbIX pecypcoB (PLINOP)

2.2 14

QKA UEHBbI, ATKUHBI [DnexTpoHHBIH pecypc] / - Pexxum noctyna
cBOOOIHLIN: http://fcior.edu.ru

Xumus AJig Bcex [ DIEeKTPOHHBIN pecypc]:
2.3 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8 WITIOCTPUPOBAHHbBIE MaTepHaIIbl IO OOIIeH,

OpPraHNYEeCKOW U HEOPTraHUYECKON XUMUH. _



http://him.1september.ru/
http://school-cillection.edu.ru/
http://fcior.edu.ru/

Pesxxum noctymna cBOOOIHBIH:
http://schoolsector.relarn.ru/nsm/

[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB U

["azera "Xumus - [lepBoe ceHTA0ps"
[DnexTpoHHEIH pecypc] / U3naTenbckuit

2.4 4 noMm "[lepBoe ceHTAOps". - DIEKTPOHHBII
uX mepepadoTKa .
JKypHaul. - PexxuM gocTymna cBOOOIHBIN:
http://him.1september.ru
Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [ DNEKTPOHHBIN

2.5 lManorennpou3BoOAHBIE YTIIEBOJOPOIOB 4 pecypc] / @AY THUN UTT
"Unpopmuka". - Pexxum nocrymna
cBoOOHBIN: http://school-cillection.edu.ru

Hroro no pasneny 35
Pa3nea 3. Kuciopoacoaep:kamue opranHu4eckue coeJuHeHHs
®denepanbHbI IEHTP HHYOPMAIIMOHHO-

31 Criupror. deron 11 06pa3OBaTeJIBI;IBIX pecypcos (PLIOP)
[DnexTpoHHbIH pecypc] / - Pexum nocryna
cBOOOAHBIN: http:/fcior.edu.ru
Xumus AJig Bcex [ DIEeKTPOHHBIN pecypc]:

KapOoHHIIBHBIE COCTMHEHHS: aTbJICTUIBI 1 WLTIOCTPUPOBAHHBIC MaTEpUaIbl IO 00IIIEH,
3.2 keToHbl. KapOoHOBbIE KUCTOTHI. ClI0KHBIE 21 OpPTaHUYECKON ¥ HEOPTaHNYECKONH XUMUU. _
3¢upsl. XKupsl Pexum noctyna cBoOOIHBIH:
http://schoolsector.relarn.ru/nsm/
I"azera "Xumus - [lepBoe cents6ps”
3.3 YrneBost 9 [DnexTpoHHBI pecypc] / U3naTenbekuii

nom "[lepBoe ceHTAOps". - DIEKTPOHHBII



http://schoolsector.relarn.ru/nsm/
http://him.1september.ru/
http://school-cillection.edu.ru/
http://fcior.edu.ru/
http://schoolsector.relarn.ru/nsm/

XKypHaJ. - Pexxum noctymna cBOOOIHBIN:
http://him.1september.ru

Uroro no pasneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeTHHeHUus
Ennnas xoyutekuuns mudpoBhIX
00pa30BaTeNIbHBIX PECYPCOB [ DNEKTPOHHBIN
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 12 pecypc] / ®I'AY T'HUU UTT
"Undopmuka". - Pexxum gocrymna
cBOOOHBIN: http://school-cillection.edu.ru
Uroro no pazneny 12
Paspen S. BeicokoMoJIeKy A pHbIE COeUHEHUSA
®enepanbHbIi IEHTP HHDOPMALIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (OLIMOP
5.1 BBICOKOMONEKYIISIPHBIE COEIMHEHUS 6 P . pecypeos (LI )
[DnexTpoHHBIH pecypc] / - Pexum nocryna
cBoOOHbII: http://fcior.edu.ru
Hroro o paszneny 6
Pa3nes 6. O0001meHne 3HAHUH 110 KYPCY OPraHU4eCKOM XUMUH
6.1 O06o01enre 3HaHUH O KypCy 10
' OPraHUYECKOM XUMHU
Hroro no pasneny 10
Pa3nes 7. BBeneHue B Kypc HeOpraHm4yeckoi XuMuu
7.1 BBenenue B Kypc HEOpPraHMUECKON XUMUU 24



http://him.1september.ru/
http://school-cillection.edu.ru/
http://fcior.edu.ru/

Uroro no pazneny 24

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM KoaunvecTno yacos dueKkTpoHHbIe (LM POBbLIE)

Ne ni/n
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl

Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

. Xumus U1 Bcex [DiekTpoHHEBII pecypce]:
Crtpoenue atoma. [lepuoguueckuit [ P pecypc]

WJUTIOCTPUPOBAHHBIE MaTEPHAIIBI TIO OOIIIEH,
3akoH U [lepuonnueckas cucrema

11 xinmaeckix aemerros 1, 9 OpPraHMYECKON ¥ HEOPraHUYECKON XUMHUU. _
Merencesa o PexuM 10CTyIa CBOOOHBIIA:
http://schoolsector.relarn.ru/nsm/
l"azera "Xwumus - [lepBoe ceHTSIOps"
Crpoenue Bemectsa. MHOrooGpasue [Dnextponnslil pecypc]| / U3narensckuit jom
1.2 11 "ITepBoe ceHTSOps". - DIACKTPOHHBIN KypHAI. -

BEIIECTB o
Pexxum nmocTyra cBOOOIHBIIN:

http://him.1september.ru

Enunas xostekims mudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [ DIEKTPOHHBIN
1.3 XUMHUecKue peakIuu 19 pecype] / ®I'AY 'HUU UTT "Undopmuxa”. -

Pexxum noctymna cBoOoaHbIi: http://school-
cillection.edu.ru

Hroro no paszneny 39

Paspnen 2. Heoprannueckasi Xumust
®denepanbHbIi EeHTP HHHOPMAITTOHHO-
oOpa3oBaTenbHbIX pecypcoB (PLIMOP)
[DnexkTpoHHEIH pecypc] / - Pexum noctymna
cBOOOMHBII: http://fcior.edu.ru

2.1 Hemeramsl 31



http://schoolsector.relarn.ru/nsm/
http://him.1september.ru/
http://school-cillection.edu.ru/
http://school-cillection.edu.ru/
http://fcior.edu.ru/

Xumus 11 Bcex [ DNEeKTPOHHBIN pecypc]:
WJUTIOCTPUPOBAHHBIC MAaTEPHUAIIBI IO OOIIEH,

2.2 Mertamibl 23 OpPraHUYeCKON U HEOPraHMYECKOW XUMUH. _
Pexxum ntocTyra cBOOOTHBIN:
http://schoolsector.relarn.ru/nsm/

Utoro no pazneny 54
Paznen 3. XuMus 4 :KM3Hb
l"azera "Xwumus - [lepBoe ceHTSIOps"
MeTObI O3HAMMS B XHMIH. XM 1 [DnexkTponHsIii pecypc] / I/IS,Z[aTeJ'Ib(iKI/II/I IOM

3.1 S 9 "[TepBoe ceHTAOpA". - DASKTPOHHBIH KypHAIL. -
Pexxum noctyna cBoOOIHBII:
http://him.1september.ru

Hroro mo pazneny 9

Pasznea 4. Iloaroroska k EI'D

4.1 ITogroroska xk EI'D 30

Hroro no pasneny 30

OBIIEE KOJIMYECTBO YACOB I10 132

I[TPOT'PAMME



http://schoolsector.relarn.ru/nsm/
http://him.1september.ru/




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne ni/n

Tema ypoka

HpenMeT H 3HA4YCHUC OpraHH‘ICCKOﬁ XUMHUHU, ITPCACTABIICHUC O MHOFOO6paBI/II/I OpPraHu4YCCKuXx

KoaudecTBO 9acoB

Bcero

1 . 1
COEIMHEHUI

5 DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE M BO30YKIEHHOE COCTOSIHUSA). 1
BaneHTHBIE BO3BMOXHOCTH aTOMa yriepoja

3 XuMHUecKas CBS3b B OPraHUYECKUX COCAMHEHUSIX. MexaHn3Mbl 00pa30BaHus KOBAJIEHTHOMN 1
CBSI3M, CIIOCOOBI pa3pbIiBa CBsI3el

4 Teopus cTpoeHus opraHnueckux coenuHennii A. M. bytneposa 1

5 Bunel n3omepun: cTpyKkTypHasi, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 3D (PEKTH B MOJIEKYJIax 1
OPraHUYeCKUX COCTMHEHUHN

6 [IpencraBnenue o knaccudukanuu u cucreMatuueckas Homenkiatypa (IUPAC) 1
OpraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B OpraHn4eckoil XUMHUH
CucremaTtu3zanus 1 00001IeHNEe 3HaHUH IO TeEME

9 ATKaHBI: TOMOJIOTHYECKHH psifl, 001as hopMyna, HOMEHKIATypa U U30MEpPHsl, SJIEKTPOHHOE 1
U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

10 OuU3NYECKNE U XMMUYECKUE CBOMCTBA aJIKAHOB 1

11 Haxoxnenue ankanoB B npupoze. CriocoObl MOoNy4YeHUs U TPUMEHEHHE alIKaHOB

12 [uknoankansl: obmias Gpopmyna, HOMEHKJIATypa U U30Mepusi, 0COOEHHOCTH CTPOEHUS U 1

XUMHUYCCKUX CBOI>'ICTB, CITIOCOOBI MOJIYYCHUA U NTPUMCHCHUC




Pemenne pacu€THBIX 337249 Ha OMPEICIICHIE MOJICKYIISIPHON (POPMYITBI OPraHUIECKOTO

13 BELIECTBA [10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXO/SIIHNX B €T0 COCTAaB. 1
Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe

14 AJKeHbI: TOMOJIOTHYECKUH pafl, 001ast popMyiia, HOMEHKIIATYpa, JEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIeKyJl. CTpYKTypHasi M LIUC-TPaHC-U30MEPUs AJIKEHOB

15 dusnueckue U XMMUYECKHe CBOMCTBA alkeHOB. IIpaBuino MapkoBHHKOBa

16 CriocoObl 1osTy4eHus U IPUMEHEHUE AIIKEHOB

17 IIpakTuyeckas padora Ne 1 o teme "[lonydenue sTuiieHa U U3y4yeHHE €ro CBOHCTB"

18 Pemrenune pacu€THBIX 3a71a4 Ha ONPeIeIeHNEe MOJICKYIIIPHON (POPMYIIBI OPraHHYECKOTO 1
BelIeCTBa

19 AnkanueHsl: CONpsKEHHbIE, U30JIMPOBaHHbIC, KyMylIHpoBaHHbIe. OCOOEHHOCTH 1
AJIEKTPOHHOTO CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

21 CriocoObl MosTydeHus: ¥ IPUMEHEHUE allKaueHOB 1

99 AJKHHBI: TOMOJIOTHYECKUH psJl, 0011ast popMyia, HOMEHKIIATYpa, JIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, PU3NUECKUE CBONCTBA

23 XUMHYeCKHE CBOMCTBA AJIKUHOB 1

24 KauecTBeHHBIE pEaKIIMM HAa TPONHYIO CBSI3b 1

25 CriocoObl MosTydeHus U IpUMEHEHUE alIKHHOB 1

26 Pemenue 3ana4: pac4€Thl IO ypaBHEHUIO XMMHUYECKON pEaKIIMU 1

27 CucreMmaruzanys 1 0000IIEHE 3HAHNUI 10 TEME 1

08 ApeHbI: TOMOJIOTHYECKUH P, 0011ast popMya, HOMEHKIATypa. DIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H30J1a U TOIyoJIa, MX (pU3MdecKue CBOICTBa

29 XHWMHUYECKHE CBOWCTBA aPEHOB: PEAKIIUY 3aMEILIECHUS 1

30 XUMHUYECKUE CBOICTBA apEHOB: PEAKIIMM IPUCOETUHEHNS, OKMCIIEHHE TOMOJIOTOB OeH30I1a




31 OcoOEHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 1

39 Pemienue pacu€THbIX 3aJja4 Ha ONpeieeHue MOJIEKYJIIPHON (POPMYIIbl OPraHUYECKOrO 1
BEIIECTBA

33 CriocoOblI MoTy4eHHs 1 IPUMEHEHUE aPEHOB

34 I'eneTnueckas cBs3b MEXAY pa3IMUHBIMU KJIaCCaMM YIJIEBOAOPOIOB 1

35 PacuéTsl 0 ypaBHEHHAM XUMUYECKUX peakiuidi. CucreMaTu3anus 1 0000IIeHIe 3HaHUH 110 1
Teme

36 [Tpupoansrii ra3. [lonytHble HETAHBIC Ta3bI 1

37 KameHHbI#1 yroib v NpOayKTHI €ro nepepadoTKu 1

38 Hed1s 1 cniocoOsr e€ nepepadotku. [IpuMeHeHne mpo1yKToB epepadoTku HedTh 1

39 I'eHeTnueckas CBsI3b MEXKAY pa3IMUHbIMU KJIaCCaMM YIJIEBOAOPOI0B 1

40 ["anoreHoOnpoOU3BOIHBIE YTICBOJOPO/IOB: AIEKTPOHHOE CTPOCHUE; PEAKIIH 3aMEIICHUS 1
rajorera

41 JlericTBUE 1IEI0YEN HA TalIOTeHIIPOU3BOIHBIE. B3anMoaelcTBHE QUTaION€HAIIKAaHOB C 1
MarHueM U IUHKOM

42 Cuctemaru3zanus 1 o0o01IeHue 3HaHU# 1o pazaeny "YrieBoaopos!"

43 Kontponbnas padota nmo teme "YraeBogopoasr"” 1

44 [IpenensHbIe OJTHOATOMHBIE CIIUPTHI: TOMOJIOTMYECKH psizl, 001mas popmyia, CTpOeHUE 1
MOJIEKYJI, U30Mepusi, HOMEHKIIATypa, Ki1accupukamnus, pundeckre CBOMCTBa

45 XUMHUECKUE CBOMCTBA IPEJCITBFHBIX OJHOATOMHBIX CITHPTOB

46 CriocoOblI osTyyeHHst 1 IPUMEHEHNE OHOATOMHBIX CITUPTOB

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEpHsl, 0COOCHHOCTH (PU3NUECKUX U XUMUYECKUX 1
CBOWCTB

48 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIB U TIIMIEPUH, UX (PU3NYECKIE U XUMHUECKUE 1

CBOICTBa




49 CriocoOblI osTy4eHHs 1 IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1
50 deHoII: CTPOCHHE MOJIEKYITBI, (PU3UYECKHE CBOMCTBA. TOKCHUYHOCTH (heHoIa 1
51 Xumudeckue cBoMCTBa (heHosa 1
52 CriocoObl TToTy4eHus1 ¥ IpuMeHeHue GeHona 1
53 [TpakTruyeckas pabora Ne 2. Pemmenue skcriepruMeHTaIbHBIX 337a4 10 Teme "CrupThl 1 1
benonsr"
54 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME 1
55 AJIbIETH/IB 1 KETOHBI: 3JIEKTPOHHOE CTPOSHUE KapOOHMIBHOM IPYIIIBI; TOMOJIOTHYECKHE 1
psizel, 00mIas popmyiia, U30MEpHs M HOMEHKJIATypa
56 ANbIETUB M KETOHBI: (PU3UYECKUE CBOMCTBA; PEaKIIUU MPUCOSAMHEHUS 1
57 Peaknuu okuciieHHs M Ka4eCTBEHHBIC PEaKIIMU ajlbJICTHI0B U KETOHOB 1
58 Crioco0bl TTOTy4eHUs aTbJACTHUIOB U KETOHOB 1
59 O/HOOCHOBHBIE Ipe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI, 0COOEHHOCTH CTPOSHHSI UX MOJIEKYJT 1
60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX (PH3MUECKUE CBOICTBA 1
61 XUMHUYECKUE CBOICTBA MPEAETbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT 1
62 OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOT00Opa3ue KapOOHOBBIX KUCIOT 1
63 Oco6eHHOCTH CBOMCTB: HEMPEAEIbHBIX U ApOMAaTUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, 1
THIIPOKCUKApOOHOBBIX KHCIIOT. [IpeicTaBUTENH BRICIINX KAPOOHOBBIX KUCIIOT
64 IToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT 1
65 Crioco0bl MostydeHus: ¥ IpUMeHeHUe KapOOHOBBIX KHCIIOT 1
66 CroxHble 3¢upbl: TOMOJIOTHYECKUH paf, oOmIast popMyia, n30Mepusi © HOMEHKJIaTypa 1
67 duznyeckue U XMMHUYECKHe CBOMCTBA 3(pupoB 1
68 Pemienue pacu€THbIX 3a7ja4: 10 YPaBHEHUIO XUMUYECKOM peakIny, Ha ONpeieeHue 1

MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BELIECTBA




[TpakTruyeckas pabora Ne 3. Pemenue skcriepuMeHTaIbHBIX 3a71a4 110 Teme "KapOoHoBbIe

69
Kuca0Thl. CioxxHbIie 3Gupsr”

70 Kupsr: ctpoenune, Gpu3ndecKkue 1 XUMHUIECKUE CBOMCTBA (THIPOJIN3)

71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMIPEACTbHBIX JKUPHBIX KUCIIOT.
Kups1 B npupone

79 Mpbuta Kak coJIM BBICIIUX KapOOHOBBIX KUCIIOT, X Motolee neicteue. [lonstue o
cuHTeTH4YecKux Moromx cpeactrax (CMC)

73 I'enetnyeckas CBSI3b YIIEBOAOPOAOB U KUCIOPOJICOIEPKAIINX OPraHMUYECKHUX BEIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKHUX PEAKLUN

75 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME

76 OO01mmas xapakTepucTHKa YTIIEBOIOB U Kilaccu(PHuKaIus yrieBoaoB (MOHO-, IU- U
TOJTHCaXapHU/Ib)

77 Monocaxapupl: (U3MYECKHEe CBOMCTBA U HAX0XKIEHUE B TIPUPOJIE

78 [TpuMeHeHHE TIIIOKO3BI, €€ 3HAUCHUE B )KU3HEICITSIIHHOCTH OPTaHu3Ma

79 Jlucaxapubl: caxapo3a, MaJlbTo3a M JIakTo3a. HaxoxeHue B mpupoie U MPUMEHECHUE
JUCaxapuIoB

80 [Tonucaxapupl: CTpOEHUE MaKPOMOJEKYI, (PU3MUECKUE U XUMUYECKUE CBOMCTBRA,
MIPUMEHEHNE

81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenne pacueTHbIX 33724 Ha OTNIpeIeTICHIE TOIU BbIXO/1a MPOIYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTtu3aius U 0000IIeHHE 3HAHUI TIO pa3Ieny

84 Kontponbras padota mo teme "Kuciaopoacoaepxkaiiye opraHndeckue coeuHeHus"

85 AMUHBL: K1accuuKaIms, CTpoeHrue MOJIEKyI, oo1iast popmyra, ©u3oMepHs, HOMEHKIATypa 1

(du3nueckue cBOCTBa




86

XUMHUYECKHE CBOMCTBA aH(PaTHUCCKUX AMHHOB

87 AHWINH: CTpOEHHE aHWIINHA, 0COOEHHOCTH XMMHYECKHX CBOWCTB aHUJIMHA

88 CriocoObI mostyueHus 1 IpUMEHEeHNE anupaTHIeCKUX aMHHOB

89 AMMHOKHCIIOTBI: HOMEHKJIaTypa U u3oMepusl, puzndeckue cBoictBa. OTaenbHbIe
IIPEJCTaBUTENIN (.-AMUHOKUCIIOT

90 XUMHUECKUE CBOMCTBa aMHHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUCHHE aMHUHOKUCIIOT. CHHTE3 U
THJIPOJINA3 NIENTH]IOB

91 benku kak npupoHbIE TOTUMEPDI; CTPYKTYPhI OEJIKOB

92 XUMUYeCcKHe CBOMCTBA OEIKOB

93 A3oTcoieprKallye reTepouKiInuecKue coeinHeHus. HykienHoBble KUCIOThI: COCTAB,
CTpOEHHUE U OMOIOTHYECKast POJIb

94 [TpakTryeckas pabora Ne 4. PemeHune sKkCriepuMEeHTaIbHbIX 33a4 110 TeMe
"A30TcoaepKaliue OpraHnuecKue CoOeJMHEHUs"

95 [IpakTuueckas padbora Ne 5. Pemienue skciepuMeHTaNbHBIX 3aa4 1o TeMe ""Pacnio3HaBaHue
OpraHUYECKUX COETUHEHHI"

96 KonTponbHas padota o Teme "A30TcoepKanine OpraHnIeckue coeTuHeHus "

97 OCHOBHbBIE OHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U METO/BI UX CUHTE3a —
MOJIMMEPHU3ALHSL U TIOJTMKOHIEH Al

98 [TmacTmacchl. Y Trnu3amws 1 nepepadoTKa MIacTHKa

99 DnacToMepbl: HATypaJIbHBIA CHHTETHUECKUE KaydyKu. Pe3una

100 BoiokHa: HaTypaiibHbIE, HCKYCCTBEHHBIC, CHHTETHYEeCKHE. [1oMMeps! crieruaibHOTo
Ha3HA4YEHUS

101 [IpakTuueckas pabora Ne 6. Pemenune skciepuMeHTaNbHBIX 3a7a4 110 TeMme ""Pacrnio3HaBanue

mracTMacc ¥ BOJIOKOH"




OO0o01enne 1 cucTeMaTu3alys H3y4eHHOro MaTepHasa o TeMe "BricOKOMOoeKyspHbIe

102 | 1
COCTUHEHUS
103 [IpakTuKyM MO pemIeHuo 3a1a4 1
104 [IpakTukym 1o peueHuro 3agau 1
105 [IpakTuKyM MO pemIeHuo 3a1a4 1
106 [IpakTUKyM IO peIIeHUIO 3a1a4 1
107 [IpakTuKyM MO peuieHuto 3aaa4 1
108 Opranuueckue 1enoyku 1
109 Opranuveckue ernoYKH 1
110 Opranuueckue 1enoyku 1
111 KommiekcHast mpaktudeckas padbora 2
113 BBenenue B ki1acchbl HEOPraHMYECKUX COCTMHEHUN 2
115 I'inponu3 HeopraHMYECKUX COeAMHEHUN 2
117 DNEKTPOIN3 HEOPTaHNYECKUX COCIUHEHUN 2
119 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU 4
123 Pemenue 3amay Ha KOJIMYECTBO BEIIECTBA 4
127 Pemenne KOMIJIEKCHBIX 3a1a4 6
133 IIpakTuKyM 110 HEOPTaHUYECKON XUMUU 2
135 KonTponbHas padboTa 1mo Teme 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

KoanyecTBo 4acoB
Nen/m | Tema ypoka
Bcero
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH AeMeHT. M30Tonbl 1
2 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa 1
3 Knaccugukaiius XAMHYECKUX JIEMEHTOB (S-, P-, d-, f-amemenThI) 1
4 Pacnpenenenue 351eKTPOHOB 110 ATOMHBIM OpOUTATISIM 1
5 DNeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU 1
6 DNEKTPOHHBIE KOH(DUTYpAITUN HOHOB. DJIEKTPOOTPHIIATSILHOCTh 1
7 [Tepuonnueckuii 3akoH u [lepronuueckas cucteMa XuMH4ecKux 3aeMenToB Jl. U. 1
MenieneeBa, CBA3b C COBPEMEHHOW TEOPHEN CTPOCHUSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX 1
Y CJIOKHBIX BEIIECTB 110 TpyHiaM U neprojaam
9 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1
10 Bunpr xuMudeckoii cBsa3u. MexaHu3mMbl 00pa3oBaHUs KOBAICHTHOM cBsi3u. BomopoaHas 1
CBsI3b. MeXMOJIEKYIIsIpHbIE B3aUMOJIEHCTBUS
11 BaneHTHOCTD M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT 1
C UX T€OMETPUUECKUM CTPOECHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX COSTMHEHUSIX: COCTaB U HOMEHKJIATypa 1
13 BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. TUIBI KPUCTATUYECKUX PEIIETOK 1
1 CBOICTBA BEIICCTB
14 [TonsiTne o nucTepcHBIX cucteMax. [IpencraBienne 0 KOJUIOMIHBIX PACTBOpax
15 Hctunnble pacTBOPHI: HACKIILIEHHBIE U HEHACKIILIEHHbIE, PACTBOPUMOCTh. Kpucramioruaparsl
16 CriocoObI BeIpaXKeHHST KOHIIEHTPAIIUH PACTBOPOB




Pemienne 3aau ¢ ucnoyib30BaHUEM MOHATUHN ""MaccoBasi J0JIsi pacCTBOPEHHOTO BeriecTa',

17 "MoJisipHast KOHIEeHTparus'"

18 Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX BELIECTB

19 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe
KoHntpoinbnas padora mo temam "Ctpoenne aroma. [lepuonnueckuii 3akon u [lepuoauueckas

20 cucreMa xumudeckux aieMenToB /1. 1. Menneneesa", "Ctpoenue BemectBa. MHOroooOpasue
BeIecTB"
Knaccudukanus XuMHUYECKUX peakluii B HEOPIraHUYECKOM U OpPraHNYECKOi XUMUU. 3aKOH

21 COXPaHEHUS MAaCChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAILlEHUs YHEPTHUH MPU XUMUYECKUX
peaxusax

22 TernoBbie 3¢ (GeKTh XUMUYECKUX peakiuil. TepMOXUMHUYECKIE YpaBHEHHS

23 Brruucnenus no ypaBHEHUSIM XUMUUYECKUX PEAKIIMM U TEPMOXUMHYECKUM YPAaBHEHUSIM

24 CKopOoCTh XMMHUECKOH peakinu, e€ 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. Karanus u
KaTaJn3aTophl

25 ['oMoreHHbIe U reTeporeHHbIe peakuu

26 [TpakTiueckas pabota Ne 1 mo reme "BnusiHre pa3inuuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peakuuu"”

27 OOpaTtumble 1 HEOOpaTUMBbIE peaklIui. XUMHUYECKOE paBHOBECHE

08 [Tpaktudeckas padora Ne 2 mo Teme "BiusHue pa3nudHbIX (JaKTOPOB HA TOJIOKEHUE
XUMHYECKOTO PaBHOBECHS"

29 DnekTponauTrueckas auccoruanus. CUibHbIE U c1a0ble d1eKTpoIuThl. CTeneHb
JUCCOLMALIUU

30 HNonnoe npoussenenue Boabl. Cpema BOJHBIX pacTBOPoB. Bomopoausrit mokazarens (pH)
pacTtBopa

31 I'maponus coseit. Peaknuu, npoTekaroniye B pacTBOpax 3JIEKTPOIUTOB




32 [IpaxTuyeckas padora Ne 3 mo teme "XUMHUYECKHE PEaKLIUU B PACTBOPAX IEKTPOIUTOB" 1

33 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC Peakiui. BaskHel e OKUCIuTeaTu 1 BOCCTAHOBUTEIH 1

34 Merton 371eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OajaHca 1

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

37 Pemenne 3a1a4u pa3audHBIX THIIOB 1

38 Cucremaru3zanus u 0000meHne 3HaHU| 110 TeMe " XUMHYeCKue peaxkium’” 1

39 KoHTposnbHas padora o teme "XuMu4eckue peakuu" 1

40 [Tonoxxenne HemeraioB B Ileproanueckoi cucreMe XMMUYECKUX 1eMeHToB /[]. 1. 1
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NYECKUE CBOWCTBA HEMETAIIIOB

41 AJToTpOnUsl HEMETAUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaeposaa)

42 Bonopon: nmonyuenue, pusndeckue u Xumuaeckue cBoiicta. ['uapus

43 laymoreHsl: HAXOXKICHHUE B MIPUPOJIE, CIIOCOOBI TIOTYICHHS, (PU3NIECKIEC U XUMHUSCKUE 1
CBOICTBA

44 ["anoreHoBog0pOIbl. BaskHelire KUCIopoacoAepKaliue COeIMHEHHsI TaTOT€HOB 1

45 JlabGopaTopHbIe U MPOMBINIJICHHBIE CIIOCOOBI MTOTYYSHHS TaloreHoB. [IpuMeHeHre TajJoreHoB 1
U UX COSTUHEHUN

46 [Tpaktuueckas padota Ne 4. Pemenue sxciepuMeHTaNbHBIX 3a71a4 1o TeMe " 'amoreHsr" 1

47 Kucnopoa: nabopatopHslie U MPOMBIIITIEHHBIE CLIOCOOBI MOTYYeHUs, (pU3nvecKue u 1
xummudeckne cBoiictBa. O30H. [IpuMeHeHne Kucaopoaa U 030Ha

48 OKcuIpl ¥ IEPOKCHUIBI 1

49 Pemienue 3a1au pa3auyHbIX TUIIOB 1

50 Cepa: Hax0XXJIEHHE B MPUPOJIC, CIOCOOBI MOTyUeHUs, PU3NIECKUE U XUMUYECKUE CBOWCTBA 1

ol CepoBoaopon, CyabhuIbI 1

52 Kucnopoaconepxaniue coennaenns cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI 1




[IpakTuueckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o Teme "Cepa u eé

53 " 1
COCIIMHEHUS

54 A3OT: HaX0XK/IeHHE B IPUPO/JIE, CIIOCOOBI MOTy4YeHHUs, (PU3NYECKUE U XUMUYECKHE CBONCTBRA. 1
AMMUaK, HUTPUIBI

95 Kucnopoacoaepxamue coequaerus a3ora. OCOOCHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpuMenenue a3ota u ero coeAMHEHUN. A30THBIE Y100peHus

57 ®Docdop: HaxXOXKIEHHE B IPUPOE, CIOCOOBI OTyYeHUs, PU3NUECKHE U XUMUUECKUE 1
cBoricTBa. Dochuas u pochun

58 Oxkcunsl pocdopa, pochopconepxkamme kuciaotbl. Comu GochopHON KUCITOTHI

59 [Tpumenenue docdopa u ero coenunenuit. ocopueie ynodpenus

60 [IpakTrueckast padora Ne 6. Perenue skcriepuMeHTaIbHBIX 33124 110 Teme "A30T u hocdop 1
1 UX coequHeHus"

61 VYraepon: HaXxoKJeHNE B IPUPOJIE, ATUIOTPOIIHBIE MOJU(PHUKAIMN; (U3NIECKHE U XUMUUECKHUE 1
CBOICTBa, TPUMEHEHHUE

62 Oxcun yrnepona(ll), okcuna yrnepona(1V), yroiasHas kuciaoTa u € coiu

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB

64 KpemHuii: HaxoaeHue B MpUPo/JIe, CIOCOOBI MOMyUYeHUs, PU3NUECKUE U XUMUYECKHE 1
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBas KUCIOTa, CHIIMKAThI 1

66 [Ipumenenne kpeMHus U ero coeaAuHeHuil. CTeKIo, ero Mojay4eHue, BUIbl CTEKIIa 1

67 Pemenne 3a1a4 pa3nuyHBIX THIIOB 1

68 Cucrematu3anus u o0o0menne 3Hanuii o reme "Hemeranmsr" 1

69 KonTponbHas padota mo Teme "Hemeramisr" 1

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThl, KOPPEKIHS OIMIMOOK 1




[ono>xxenne metamioB B [leproanyueckoit cucreMe XUMHUECKUX 3JIeMeHTOB. OCOOEHHOCTH

& CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB 1

72 OO6mue ¢puznueckue CBOMCTBa MeTauioB. [[puMeHeHre MeTauioB B OBITY U TEXHUKE 1

73 CmnaBel MetaiuioB. Kopposust MeTamioB 1

74 Pemenue 3aay pa3niMaHbIX TUIIOB 1

75 DIEKTPOXUMHUECKUH psiji HApsDKeHUH MeTaiuioB. O0mre crocoObl MOTyYeHHs METAJUIOB 1
O6was xapakrepuctika MetaiioB |A-rpymnel [lepuoanyeckoit cucTeMbl XUMUYECKUX

76 aneMeHToB. HaTpuii u kanuii: momydenne, Gu3nvecKue 1 XMMUYECKHE CBOICTBA, 1
IPUMEHEHHE IPOCTHIX BEIIECTB U UX COETUHEHUM
O6mas xapakrepuctika MetaiioB ||A-rpynns! [lepuonudeckoil cucTeMbl XUMHUYECKUX

77 3JIEMEHTOB. Maruuii ¥ KajabLUii: ojyyeHue, pU3nuecKkue 1 XMMUIeCK1e CBOWCTBA, 1
IIPUMEHEHNE IIPOCTBIX BEIECTB U UX COCIUHEHUN

78 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs

79 AIOMUHUN: TIOTy4YeHHe, (pU3ndeckre 1 XMMUUYECKHUe CBOMCTBA, IPUMEHEHNE

80 AmpoTepHbIe CBOIMCTBAa OKCHIA U THJIPOKCHU/IA AIFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHMUS, 1
UX IPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1

82 [TpakTuyeckas padora Ne 7. PemeHne sKkcriepuMeHTaNbHBIX 33134 110 TeMe "MeTtaibl 1
IJIaBHBIX noArpymnm"

83 O61as xapakTepucTHKa MeTauioB no0ounbix noarpynin (b-rpynm) I[lepuonnyeckoit 1
CUCTEMBI XMMHUECKUX JIEMEHTOB

84 ®u3nyecKkue 1 XUMUYECKUE CBOMCTBA XpOMa U €ro COEAMHEHUH, NX IPUMEHEHNE

85 Baxneiimue coennnenus mapranna. [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA

86 du3nyecKue 1 XMMUYECKHE CBOMCTBA JkKefe3a U ero coequHeHui. [lonmydenue u npuMeHeHue 1

CIIJIaBOB JX€CJIC3a




87 ®du3nyecKue 1 XUMUYECKUE CBOMCTBA MEIU U €€ COCIMHEHUH, UX IIPUMEHEHUE 1
88 Ouznyeckue U XUMUYECKHE CBOMCTBA LIMHKA U €0 COCTUHEHU, UX IIPUMEHEHHE. 1
' IpOKCOKOMITIIEKCHI IUHKA
89 [IpaxTuueckas padora Ne 8. Pemenue skcriepuMeHTaIbHBIX 33/1a4 10 TeMe "MeTasuibl 1
100OYHBIX ITOArpymmn"
90 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1
91 O06o0011eHre U crucTeMaTu3alysa U3Y4eHHOTo MaTepuana o reme "Meraibr" 1
92 KonTpomnpHas padora o Teme "Mertamibr" 1
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHSI OIIHOOK 1
94 Ponb xumMuu B 00€CTICUeHUN YCTOMYMBOTO Pa3BUTHS YenoBedecTBa. [[oHATHE 0 HAyIHBIX 1
METO/IaX MCCIIEJOBAHUS BEIIECTB
95 HayuHble MpUHIMITBI OPraHU3alud XUMHUECKOTO TPOU3BOACTBA. [IpoMBbIIIIIeHHBIE CTTOCOOBI 1
MOJTyYeHUs] BAKHEHUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPe/Ibl U €T0 TIOCTISICTBHS 1
97 XuMHs ¥ 30pOBbE YeJIOBEKa. JIekapcTBEHHBIE CPEICTBA 1
98 Xumus . Poib XUMUK B 00eCIIeUeHNH TUIIEBONH 0€30I1aCHOCTH 1
99 Kocmernyeckue u mapdromepHsie cpectBa. bertoBas xumus 1
100 XuMHUs B CTPOUTENBCTBE. BaxkHeHIne CTpOUTeNbHbIE U KOHCTPYKIIMOHHBIE MAaTEPUAITBI 1
101 XuMHUS B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00peHus 1
102 CucremaTtu3aiys U 0000IIeHHe 3HAHUN TI0 TeMe 1
103-132 | TTomroroska k EI'D 30
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 10 xkmace/ I'abpuensia O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
JIéskun A.H., AkiinonepHoe obmectBo «M3narenscTtBo «IIpocBemienue»
XUMHUS: TOCOOHUe ISl MKOJIHHUKOB CTapIINUX KJIACCOB M MOCTYITAIOITUX B BY3bI

/ O.C. I'abpuensn, U.I'. OctpoyMoB. - 2-¢ u3a., crepeotu. - M.: JIpoda

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[Ma6puensn O.C. Opranuueckas xumust: 3agaun v ynpaxkuaenus: 10 k. / O.C.
I'abpuensn, C.1O. Ilonomapés, A.A. Kaprosa. - M.:IIpocserienue
Paneuxuiit A.M. Xumus. Junakruaeckuit matepuan. 10-11 kmaccer / A.M.
Papeukuii. - M.: IIpocBemienue

I"apa H.H. Xumus. 3agaunuk ¢ "nmomomraukom", 10-11 kmaccsl / H.H. T"apa,

H.N. I'abpycera. - M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

I"azera "Xumus - [lepBoe centsa0Ops" [DnekTpoHHBIN pecypc] / U3narenbckuii
noMm "IlepBoe ceHTs0pa". - DNEeKTPOHHBIHN )KypHaIL. - Pexxum noctyna

cBoboaubIi: http://him.1lseptember.ru



Enunas xomekius udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc] / ®I'AY I'HUU UTT "Undopmuka". - Pexxum goctymna cBOOOHBIN:
http://school-cillection.edu.ru

denepanbHbIi EHTP UHPOPMAILIMOHHO-00Pa30BaATENBHBIX PECYPCOB
(®LHOP) [DnexTponnblii pecypc] / - Pexxum mocTyra cBOOOIHBII:
http://fcior.edu.ru
Xumus 115 BeeX [ DIEKTPOHHBIN pecypc|: WILTFOCTPUPOBAHHBIE MAaTEPUAIBI 110
oO11el, OpraHnvecko U Heopranudeckon XumMuu. _ Pesxxum noctyrma

cBoboubIi: http://schoolsector.relarn.ru/nsm/






