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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero obiiero oopazoBanusi(P@OI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsbxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoBHE YriayOJIEHHOTO W3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealumzyeMoe B YCIOBUAX UM PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaluyd UX K ObICTPO MEHSIOIIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKkKe s
MPOJOJDKEHU O0Oy4YeHUsS B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  WHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH L€, colepkKaHus,
pe3ysbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJAEpX aHuHU, OOIed cTpaTeruu
OoOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOTopas npeaycMaTpuBaeT
OMpeNieJIiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Ka4€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroIuXxcs B
paMKax HWTOTOBOM arTecTtaliM B (opMe eIUHOTr0 TrOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIWBAaEeT WHBAPHAHTHOE MPEIAMETHOE COJEp)KaHHE, 00sS3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpesneNeHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MIPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II03HABATENbHBIX  ACMCTBUI  0Oydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOW MPOTrpaMMOH [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIIAIOIIEH COAEpPKAHMUSI Y4YEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OIPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B cHCTEMeE
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUSs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha peau3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax MW3y4EHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEIHEro NpohecCHOHATBHOT0 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUuMHUsD OPUEHTUPOBAHO ITPEUMYILIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPEAEAEHHBI NPOPUIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MOCIEAYIOMIEr0 TIOJMYYeHHsT XHMUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUs U3YUCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBaHHE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATETbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBngmyMu peaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHM3allid COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi kKypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOGn€HHOM ypOBHE H3YYEeHHs MpeaMeTa oOecredyeHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIayOIeHUs MIPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX NPOTEKAHUS peaKUui,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenne nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPYEeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHMHUYECKas CBs3b OOBSACHAETCS C TOYKU 3pEHUs
HYHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUuud AOIMOIHSIETCS
(GopMUpOBaHHEM TMPEACTABICHUM 00 JJIEKTPOXMMHUYECKMX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUM NpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKaHKE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB ONpeeEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 00ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuaa rno oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAeNbHbI Bec OyneT UMEeTh OpraHuveckas
xumus. B aToMm cinydae nmpenocTaBisieTcss BO3MOXKHOCTH JiJist 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIE€BObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYLIIHOCTH HIPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBEeHHO-Hay4dHbIE NpeaMeTb», «MaremaTuka u
uHbopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U O0ILEH KyJbTypbl UYEIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IIPUPOJHOM Cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHSATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (dopmupoBaHHe y 00y4aroImxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN M1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3HUIIMKA 3KOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOACTBEHHON JEATEIHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yriyOJieHWE MPECTABICHUH O HAYYHBIX METOAaX TIO3HAHUS, HEOOX O TUMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH U3YYCHUH
npeaMera «XuUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPHUPOJIBDI,
YBOKEHHUS K TMPOLECCY TBOpPUECTBA B OO0JaCTH TEOPETUUECKUX U
MPUKIIAIHBIX UCCIEAOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIHTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHEITHOMN MpodeCcCHOHANTBHON 1 O0IIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6m1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YYCHUS XUMUU HA YIIIyOJIE€HHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCANHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbIM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl W30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o Ki1accupUKAMK OpraHuyeckux BeniecTB. Illonarue o
bynkunonanabHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3llaMK OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPHU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYHMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosiornueckuii psj ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AMU, IUPOJIN3a, KpEKuHra, ropenus. lIpencrasinenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPONAH, IUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOPU IM3aIIUs
aTOMHBIX OpOuTaliel yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKre CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA:
peaKUMu IPUCOCIWHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOU CBS3H,
noauMepusauu 1 okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, Sp-
ruOpuu3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMHU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CrOCOObI MOMYyUYEeHUs] U TPUMEHEHUE
AJIKWHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omomoruueckuii psifi apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEIIeHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PATUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposna. CrocoObl NOTy4YeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOAOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslii yrosib u mpoayKTsl ero nepepadotrku. CrocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIEnoud. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHueM M IIUHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUa4yHbIM pacTBOopoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yraepojia ¥ BOAOPO/1a B OPraHMUECKUX BELIECTBAX, TOJIYUEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyuekiusiMu «Hedts» u «Yromnwy, ¢ odpasnamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranaieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHHWE MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmyeckue CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[eicTBHE 3TaHOIA U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W TIulepuH. Duznueckue U
XUMHUYECKUE CBOMCTBA: PEaKIIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJ1eo(uiIbHOTO 3aMenieHus. [elicterue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHUs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenszonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06b!I osryueHus: U npuMeHenue genomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. (Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxkucieHue anpJIeTu0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Puznueckue cBOMCcTBa
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIIJIEBOJOPOJTHOTO paJuKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOMHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJE8As,
JUHOIeH08as KUcaoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKHUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUeCKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBp11a KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuBaromye 1 HEBOCCTaHABIMBAIOIIKME aucaxapuibl. ['uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYeCTBEHHas peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe >PHUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJI€, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3anmoaeiicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1Mo TemMaM «Couptel U (EHOIBD,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoepxale OPraHnYecKne CoeTUHEeHU .

AMWHBI — OpraHWYECKUe MPOM3BOJHBIE amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYECKHUE, TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, obmmas ¢gopmysa, U30MepHsi, HOMEGHKIATypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHueckoro psga. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHE Tpymnm aToOMOB B MoOJIeKyse aHuiIuHa. (OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3WYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCNKOB B BOJE, JCHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCIKH, pCEIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCoaepKallIre OpraHudecKre CoOeTMHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUIN.

BricokoMoJ1eKyJIIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSIST MOJEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

[TomumepHbie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
NoJIMATUIICHTEpePTanar). Y TUiIu3anus u nepepadoTka MiacTuka.

DnacTomepsl: HaTypaJbHbIN Kay4ykK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTAB, HAXOKIECHUE MOJIEKYJIIIPHOU
(bopMyIIBI OPraHNMYECKOT0 COeTMHEHUS TI0 Macce (00BEMY) MPOIYKTOB CrOpaHusi, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJY4YEHUs, OMpEeIeHUE JOJIU
BBIXO/Ia ITPOAYKTA PEAKLIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TOHATUH, NOPHUHATBIX B OTHAEJIBHBIX MpPEeIMeETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEPOTPO(HBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHIECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTeMbI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3HaYEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHneneena.

XuMHUecKass CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBszu. BomoponHas CBA3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO ~ CTPOEHHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUs OTIEJIbHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuidi B HEOPraHMUECKONH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuibHble MW CIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTAIU3aTOpPa, MOIECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OlNpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ nipuibl. TOmIMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3HNYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aJIoreHOBOAOPOALI. BaxkHeuIne KUCIOPOACOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOJTYyUCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpUpoAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcun cepui(IV), oxcua
cepsl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
U €r0 COeTMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruii. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE MOJIU(PHUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusI(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro MOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenune MetaioB B [lepuoanyeckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aToMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CniaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MOJIy4YECHUS METAJIOB: TUIPOMETAILTYPI U, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramwioB. CrocoObl 3amUThl OT
KOpPPO3UH.

OO6mast xapakrepuctuka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonyuenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHE U
XUMHUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUbl u
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl U conu xene3a(ll) u sxenesa(Ill). [Tonydenne u npuMeHeHne Keae3a u
€ro CIUJIABOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pumeHnenue
[HKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTalulbl M CIUIaBbD), B3aUMOJIEVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJEHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKI[MM HAa HEOPTAHMYECKHE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIUAIBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOICTBA. [[poMbIliIeHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIAaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro NociueAcTBUs. Poib Xxumuu B
o0ecTieueHUN YHEPreTUIECKON 0€30IMacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XyMHs UM OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKU. Poib Xxumun B
o0ecreyeHnH MUIeBO 0e30MaCHOCTH.



Kocmernueckne u mapdromepHsie cpenactBa. bertoBas xumwms. [IpaBuia
0€30macHOr0 UCIIOJIb30BaHUS MPENapaToB OBITOBON XMMHH B IIOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaIbHbIE YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIMH BEILIECTB, MaCChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYyKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce ocylIecTBIIETCS YEpE3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIM3, CUHTE3, KJaccuuKalus, MepuoIudHOCTh, HAOIIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalbHBIN Ta3, (puznyeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero 0o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTABJSIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMaMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIbTYpPbl; CHOCOOHOCTh CTABUTh LIETU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUA IMpeaAMETa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOCHHs NpeaMeTa «XHMHUSA»  OTPAKAKOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyuJaroluxcs B MPOIECcCEe pean3allid 0O0pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYAIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEM,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPABUJIAX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJUUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIIEHUH YYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMEeHThI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HaCIEOUIO
OTE€UYECTBEHHON XUMUH;

YB@)XEHUsI K TMpOIlECCYy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



MHTEpeca U M03HaBaTEbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIETYIOIIEM aHATTU3e
nH(OPMAITUU O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TMOCTYIIKM CBOMX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUSA [EHHOCTEH 370pOBOro U 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBWJl 0e30MmacHOr0 OOpallleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TIpaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBIEHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUMBHUIYaJIbHOW TPACKTOPHUHU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECOO0PA3HOTO OTHOILIEHUS K NPUPOJAEC KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIHSHHUS
YKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIIECTBEHHOMN MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
IpeACTaBICHUs] 00 OKpYKaloleM MHpE KakK O €IMHCTBE NPUPOAbl M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIN3ALNY: B €€ TYMaHUCTUYECKOW HAITPaBJICHHOCTU U BaXXHOM POJIA B CO3/IAHUU
HOBOM 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 0OECIICUCHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KU3HHU KAKIOTO HWieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa30OBaHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpoecCuoHAIbHON
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeramnpeameTHble pe3ysbTaThl OCBOGHHUS MPOTPaMMbl IO XMMHU Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHAyYHbIE TOHSITHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOIOB IO3HAHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, cucTeMa, HayuHbld (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpPYTHE);

yHHUBEpCaJbHble y4eOHBbIC NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

peryJsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIIOCOOHOCTD oOyyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LEJNU JEeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHIYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMUS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmyia, ypaBHEHHE XUMUYECKON PeaKuu
— MpPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI M1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NomyJsipHas JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IOCOOMS,
pecypcel MHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO PA3NIUYHBIX BUAOB U (popm
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTHUMaIbHYIO  (QOpMy  MpeCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUATIOTa WU/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMU TP BBITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (HOPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHUS TIO3HIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IIpeljlaraéMblil alropuT™M JCHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubolee
3¢ (eKTUBHBINA croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4dHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYalMX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJbTaThl MNPEACTABICHBI IO TOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJEM SKOJIOTHYECKOU, SIHEPTrEeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYyJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHHSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTYpHbIe (QopMynbl (pa3BEPHYTHIE, COKpalEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalIeHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; IPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEeakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSX X MPOTEKaHHUSI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEACHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIINX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOCTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BELIECTB ISl MILTHOCTPALUU
UX XUMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS];

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS IO CHUCTEMAaTHUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAMHEHMAX (KOBAJIEHTHAs W HOHHas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH T[OJOXKEHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBOMCTBA THUIUYHBIX [MPEICTABUTEIEH PAa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCIWHEHUN U AMUHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  [OJIUCAXapUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKJIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh UCTOYHHUKHU YIJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro NEPepadOTKH U MPAKTHIECKOE
IpPUMEHEHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHN, MOJICIUPOBAHUN, SKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEILHON
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHHUSI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOW (POPMYIIBI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOH JACSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN nmpodiaemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKH 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi cMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIUIO, TiepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECT€ W 3HAYCHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30IMacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PallMOHAJIBLHOI'O IMPHUPOJOIOIL30BaHUs, B
GbOpMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TakkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOITHOU
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraroIIre NOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO aToMa, U30TOMIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHMYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMYeCKasg pemeTka, XUMHYECKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEeHb JAUCCOIMAIlUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIINM, CKOPOCTh XUMHUECKOM PEaKIIUM, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TCOPHS AJICKTPOJMTHYCCKON THUCCOIUAINH, TEPUOINICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XHMMHWH, MUPOBO33PECHUECKHUE 3HAHUS, JICKAI[E€ B OCHOBE IOHMMAHU S IPUUYUHHOCTH
M CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHMUS, O XUMHUYECKOM PAaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON MESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTRA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB 1 UX MPEBPaICHUM;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJUHEHMSIX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM pemeETKr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTH YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTAHUIECCKUE BEIIECTBA
M0 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MMPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EeKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zaropa W JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEPUU i KiIaccuPukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MenneneeBa,  UCHONB3YS  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOJYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE SHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOW pEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUWA MPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (NpOBEACHHME  peakuuMid  HMOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o Temam «Mertae»y u  «Hemeramis»y) ¢
COOJII0/IEHMEM TpaBUJl 0€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOIIOIaTh TTpaBUIa TOJb30BAHUSI XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(GOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (un¢posBbie)
KonrTpoabubie IIpakTuuyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHMS OpraHn4YecKuX coequHeHuil A. M. 8 0 0
byrneposa
Hroro no pasneny 8
Pa3nea 2. Yraesogopoasbl
[IpenenbHbIe yrIeBOAOPOABbl — AJTKAHBIL,
2.1 P . P 5 0 0
LUKJIOAJIKAHbI
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 P YIICBOAOP 14 0 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaThdecKkue yrieBoa0pOo bl (apeHbl) 8 0 0
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4 0 0
) nepepadboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 0
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kanue oprannieckue coeJuHeHHust
3.1 Cnuprel. ®enon 11 0 1




KapOoHHIIbHBIE COSTMHEHUS: ATbICTUIBI 1
3.2 keToHbl. KapOoHOoBbIE KUCIOTHL. CII0KHBIE 21
s¢upsl. XKupsr

3.3 VriaeBonasl 9

Uroro no pazneny 41

Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEI. benku 12

Wroro no pazneny 12

Paspnen 5. BeicokoMoOJIeKy I pHbIE COCAUHEHUS

5.1 ‘ BbICOKOMOEKYIISIPHBIE COEUHEHMS 6

Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/n P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u llepuoanueckas cucteMa XMuMHUYECKUX 9 0 0
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOrooopasue 1 | 0
BEILIECTB
1.3 XVMHYECKUE peaKINU 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckas xummusi
2.1 ‘ Hewmerannsl 31 1 3
2.2 . Mertamst 23 1 2
Uroro no pazaeny 54
Pazgen 3. Xumus u :Ku3Hb
31 Mertobl TO3HaHUS B XUMUU. XUMUS U 9 0 0
KU3HBb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpouabusie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[IpenmMeT 1 3HaU€HHE OPraHUYECKON XUMUH,
bu6mmoreka [IOK
1 MIPEICTABJICHHE O MHOTO00Opa3uu 1 0 0
. https://myschool.edu.ru/
OpPraHUYECKUX COCAUHEHUN
DJNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
2 (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS) 1 0 0 bubmorexa HOK
YK ’ https://myschool.edu.ru/
BanenTHble BO3MOKHOCTH aToma yriaepozaa
XuMHU4ecKasi CBSI3b B OPraHMUeCKUX
3 coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUs | 0 0 bubnunorexa [JOK
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://myschool.edu.ru/
CBsI3eM
4 Teopust cTpoeHHsI OpraHU4ECKUX 1 0 0 bu6nuorexa [IOK
coennHeHnuit A. M. byrneposa https://myschool.edu.ru/
Buasl uzomepun: crpykTypHas
5 pocT aHCTBIz:HHaH IZ)B}J;I;KYTP OHIjIBIe 3 heKThI 1 0 0 bubnworexa LIOK
pocip ) p . https://myschool.edu.ru/
B MOJIEKYJIAX OPraHUYECKUX COEIMHEHUM
[IpencraBnenue o KIacCUPUKANA U
bu6mmorekxa [IOK
6 cucremarnyeckas HomeHkinatypa (IUPAC) 1 0 0
https://myschool.edu.ru/
OpPraHMYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHu4ecKoi | 0 0 bubnmoreka [JOK

XUMHNHU

https://myschool.edu.ru/




10

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIaTypa U U30MEpusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

duznyeckre U XUMHUYECKHE CBOMCTBA
AJIKaHOB

bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

bubmuoreka [JOK
https://myschool.edu.ru/

11

12

13

Haxoxnenne ankanoB B mpupojae. CriocoOsl
MOJIYYCHHA U MPUMCHCHUC AJIKAHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa H U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHIX CBOMCTB, CITIOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE

Pemienne pacu€THbIX 3a/1a4 Ha ONpPEACIICHHUE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIICCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
2JIEMEHTOB, BXOJSIIHNX B €T0 COCTAB.
Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHS
AJIKEHOB

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

16

CriocoObI mostyueHus 1 NpUMEHEHHE alIKEHOB




17

18

19

[IpakTuueckas padora Ne 1 o reme
"TTosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenuie pacuéTHbIX 3a7ja4 Ha OIpeieiIeHHE
MOJICKYJISIPHOUM (POPMYJIIbI OPraHUYECKOTO
BELIECTBA

AnKagueHsl: ConpsKEHHbIE, U30JUPOBAHHEIE,

KyMmyinupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOTO CTPOCHUS

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

21

22

23

CrniocoOblI Mosy4eHus U IpUMeHEeHue
aJIKaIeHOB

AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as
dopmyna, HOMEHKIATypa, NEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢buznyeckue cBoiicTBa

XMUMHYECKHE CBOMCTBA AJIKNHOB

24

25

KauecTBeHHBIE peakllnM Ha TPOMHYIO CBSI3b

CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26

Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKun

27

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEME

28

ApEHBI: TOMOJIOTHYECKUH s, 0OmIast
dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U




29

30

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U TONIyoa, UX (U3NIECKHe
CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
3aMelleHHs

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
OeHzona

31

32

33

Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA

Pemenne pacuéTHbIX 33724 Ha OIpeIeTICHIE
MOJIEKYJISIPHOU (POPMYIIbI OPTraHHUYECKOTO
BEIIECTBA

CnocoObl MOJIYYCHHA U IPUMCHCHUC apCHOB

34

35

36

I'eHeTHYecKkas CBS3b MEKIY Pa3IMIHBIMU
KJIacCaMH YTJIEBOIOPOJIOB

Pacu€rbl mo ypaBHEHHSIM XUMHYECKHX
peakuuii. CucremaTusanus u 06001eHe
3HaHUH 110 TEME

[Ipupoanstii raz. IlonyTHble HEPTAHBIE Ta3bl

37

38

KameHHbIi yroas ¥ IpOIyKThI €70
nepepadboTKu

Hed1b 1 criocoOsI e€ nepepaboTKH.
[TpumeneHne npoayKTOB MepepaboTku HeDTH

39

I'ereTmueckas CBI3b MCKIY pa3IndYHbIMU
KJlacCaMH yIJI€BOJOPOJ0B




40

41

42

["aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHME; PEaKLIUU 3aMEIICHUS
rajioreHa

JleWicTBue 1ienouei Ha
rajioreHInpou3BoAHbIe. B3auMopeiicTeue
JOUTAJIOTCHAJIKAHOB C MAarHueM M MUHKOM

Cucremaruzanusa 1 0000IeHIE 3HAHUN 110
pazneny "Yriaesogopoas”

43

44

KonTtponpsHast pabora o Teme
"VYrneBonopoasr"

[IpenenbHBIE OJTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyra,
CTPOCHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanus, puznueckue
CBOICTBA

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[IpocTteie adupsl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II STUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUEC
CBOMCTBA

49

Crioco0bI nostyueHust 1 IpUMEHEeHNe
MHOT'OQTOMHBIX CIIUPTOB




50

51

®deHo: cTpOoCHUE MOJICKYJIbI, PU3HYCCKHEC
cBoiicTBa. TOKCUYHOCTH (peHOTa

Xumu4eckue cBoicTBa (heHoma

52

53

54

Crioco0wbI MosTydeHus 1 IpuMeHeHue GpeHomna

[TpakTueckas pabota Ne 2. Pemenue
SKCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CriupThl U peHObI"

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

55

AJ'H)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmya,
U30MEpHs U HOMEHKJIaTypa

56

57

Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOMCTBA; peaKIMy MPUCOCTUHEHUS
Peaxium oxuciieHns 1 KaueCTBEHHBIE
peaklMK alIbJIETUA0B U KETOHOB

58

CnocoOsI TOTyYeHUs aTbACTH/IOB U KETOHOB

59

60

OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYI

W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pU3NYECKHE CBOWCTBA

61

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT




62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue KapOOHOBBIX
KHCJIOT

OCcoOEHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BICIIMX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KUCIIOT

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KHCIOT

66

67

68

CrnoxHnble 3(hUpBI: TOMOJIOTUIECKHN PAI,
obmas popmyia, u3oMepusi 1 HOMEHKIIATypa
OuznyecKkue 1 XUMUIECKHE CBONCTBA
3¢upoB

Pemenue pacu€THbIx 3a/1a4: MO0 YPaBHEHUIO
XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe
MOJIEKYIISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

69

[TpakTuueckast paborta Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
"KapOoHoBsle KucioThl. CroxkHbie 3¢pupsr"”

70

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOMCTBA (TUAPOITU3)




71

72

73

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX
OCTaTKH HETIPEICTbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoe

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MorolIee AcicTue. IlonsaTue o
cuHTeTHYecKux Moromux cpeactrax (CMC)

I'eneTnyeckas cBs3b YTJIIEBOAOPOAOB U

KHUCJIOpOACOACPKAINX OPTraHUYCCKHUX
BCIIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX
peaKuuit

75

76

77

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEME

OO01mmas xapakTepucTHKa YTIeBOJI0B U
KJlaccu(UKaIus yrieBogoB (MOHO-, TU- U
MOJIMCaXapHUIbl)

Momnocaxapusl: GU3MUECKUE CBOMCTBA U
HAaxO0JICHUE B MIPUPOJIE

78

79

80

[IprmeHeHue TI0KO03bl, €€ 3HaUeHue B
KU3HEJEATEIIbHOCTH OpraHu3Ma

Jucaxapuabl: caxapo3a, MajabTO3a U JIAKTO3a.
Haxoxnenue B mpupoze U IpuMeHeHue
JMCaxapuioB

ITonucaxapuasl: cTpoeHNE MAaKPOMOJIEKY!I,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

81

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHax




82

83

84

Pemienne pacuyeTHbIX 3a/1a4 Ha ONpEACIICHHUE
JIOJTM BBIXOJ1a TIPOAYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOXKHOTO
Cucremarusanys U 0000IeHNE 3HAHUHN 110
pasneny

KonTtponpsHast pabora o Teme
"Kucnopoaconepxainiyue opraHu4ecKue
coenuueHus"

85

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o0mIast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYeCKHe CBOWCTBA

86

87

XUMHYECKHE CBOMCTBA alH(PaTHUECKUX
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

88

CrniocoOblI nosy4eHus U IpUMeHEeHue
annpaTUIECKUX aMUHOB

89

90

91

AMMHOKHUCIOTBI: HOMEHKJIATypa U U30MEpus,
busndeckue coicTra. OTaenbHBIC
MPEICTaBUTENHN 0-aMUHOKHUCIIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

Bbenku xak npupoaHbIe NOTUMEpPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB




AzoTcoaepikalue reTeponUKINIECKIe
93 coenuHeHus. HykinenHoBbIE KUCIIOTHI:
COCTaB, CTPOCHUE U OHOJIOTHYECKas pOJIb

[TpakTuueckas padora Ne 4. Pemenue
94 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"A3oTcoaeprKalie OpraHu4ecKue

coeuHeHus"
[TpakTuueckast pabota Ne 5. Pemenue

95 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Pacnio3HaBaHKe OpraHU4e€CKUX COeAUHECHMIT"

KonTtponpsHast pabora o Teme

96 "A3zoTcoaeprKalye OpraHun4ecKue
coeuHeHus"

OcHOBHbIE OHATHS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METOBI UX CUHTE3a —II0JIUMEPU3aALIU U

MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

98

SﬂaCTOMepLII HaTypaJ'ILHBIﬁ CHHTCTHUYCCKHUC

99
Kay4yyku. Pe3una

BomnokHa: HaTypasibHBIE, HUCKYCCTBEHHBIE,
100 cuHteTnyeckue. [lonnmepsl cnenuanbHOro
Ha3HAYECHUA

[TpakTuueckas padora Ne 6. Pemenne
101 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacnio3HaBaHue mjIacTMacc ¥ BOJOKOH"




O060011eHNEe U CUCTEeMATU3AIMS U3YYEHHOTO
102 MaTepuaia 1o reMe "BbICOKOMOJIEKYIISIpHbIE 1
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne i/ Tema ypoka Kourpoabnbie IIpakTuyeckue tpposLIe
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypes:
| AtoMm. CocTaB aTOMHBIX sAziep. XUMUYECKUN 1 0 0 bubnmoreka [JOK
a1eMeHT. M30Torsl https://myschool.edu.ru/
) CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0 bubnuoreka [IOK
KBaHTOBBIEC YHCJIA https://myschool.edu.ru/
3 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB 1 0 0 bubnmoreka [JOK
(s-, p-, d-, f-amemeHTHI) https://myschool.edu.ru/
4 Pacnpenenenue 31€KTpOHOB O ATOMHBIM | 0 0 bubnuotexa [JOK
opouTaIM https://myschool.edu.ru/
DNIEeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB
5 DJIEMEHTOB B OCHOEI){OI\?I]I:/I BO30YXJIEHHOM 1 0 0 bubmnorexa [IOK
https://myschool.edu.ru/
COCTOSIHUHT
6 OJeKTpOHHbIE KOH(PUTypaIllMi HOHOB. | 0 0 bub6muorexa [IOK
DNEeKTPOOTPULIATETLHOCTh https://myschool.edu.ru/
ITepuoanueckuii 3akoH u [leprnonnueckas
. cucTeMa XMMU4eckux snnementoB /1. U. 1 0 0
Menpeneesa, CBsi3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIxX 1 0 0

VMU TIPOCTBIX U CIOXHBIX BEIIECTB 10
rpynmnam u nepuojam




10

11

Cucremarusanus U 0000IIEHUE 3HAHUN 1O
TEME

Buner xumnueckou ¢Bsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aNMOJICHCTBHSA

BaneHTHOCTh U BaJIeHTHBIE BO3MOXHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOSCHUEM

12

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

13

BeniectBa MoJiekyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUsI. THIIbI
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEIICCTB

14

15

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIJIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3a1ay ¢ ucnosib30BaHUEM
MIOHATHH ""MaccoBast 107151 paCTBOPEHHOTO
BelecTBa', "MoJisipHas KOHIIEHTpauus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB




19

20

21

22

Cucremarusanus U 0000IIEHUE 3HAHUN 1O
TEME

Kontposnbnast pabora o temam "CtpoeHue
aroMma. [lepuonnueckuii 3aKOH 1
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB J. 1. Mengeneera", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

Knaccudukanuss XaMHUYECKHX pEaKkivii B
HEOPraHWYECKOM M OPraHuYeCKON XUMUU.
3aKOH COXpaHEHMS MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

TennoBble 3¢ (eKThl XMMUYECKUX peaKIuii.
TepMoxuMHUUECKHE ypaBHEHUS

23

Brrancaenus mo YPaBHCHHUAM XHUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

25

CKOpOCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u karanuzatopsl

T'omorennsie u FETCPOrcHHLIC PCAKIINN

26

[TpakTrueckast padora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE pAaBHOBECHE




28

29

30

[IpaxTuueckas padora Ne 2 o reme
"BausiHMe pa3NUYHbIX (GaKTOPOB HA
M10JIO’KEHNE XUMUYECKOTO paBHOBECHS"

DIIEKTPOTUTHIECKAs JUCCOIHALTHSI.
CwiibHBIC U ci1a0bIe 2JIeKTPOIuThl. CTeTIeHb
JIHCCOIHAIAN

HNonnoe npousseaenue Boapl. Cpena

BOJIHBIX PAacTBOPOB. BomopoaHbIit
nokasatenb (pH) pactBopa

31

I'maponus coseit. Peaknuu, nporekaroniyue
B PaCTBOpPAX 3JIEKTPOJIUTOB

32

33

34

[IpakTuueckas padbora Ne 3 o Teme
"XUMHUECKHUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOR"

OKHUCITUTENFHO-BOCCTAHOBUTEILHEIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTAHOBUTEIHN

MeTto/1 3IeKTPOHHOTO (3TIEKTOHHO-
MOHHOT0) Oananca

35

36
37

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemenune 3amau PAa3JIMIHBIX TUIIOB

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

38

Cucremaruzanusa 1 0000IIeHIE 3HAHUH 110
teme "XuMHU4YecKre peakuun"

39

KonTtponbHast pabora o Teme
"Xumuueckue peakuuu"




40

[Tonoxxenne Hemerainos B llepuoanueckon
CHUCTEME XMMUYECKUX dieMeHToB /1. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMoB. PHU3UYECKHUE CBOMCTBA HEMETALIOB

41

42

AJIOTpOIHS HEMETAIJIOB (Ha IPUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)
Bomopo: monyuenue, Gu3HuecKue u
XMUMHYECKHE CBOMCTBA. [ HIpuIbI

43

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

44

45

46

l'anorenoBonoponasl. Baxuermme
KHCIIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHble U TPOMBIIITIEHHBIE CTIOCOOBI
MOJIy4eHUs rajsioreHoB. [Ipumenenune
raJIOT€HOB U UX COEOUHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue

HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"T"anmoreusr"

47

Kucnopon: nabopaTopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMA,
dbuznyecKrue 1 XUMUIECKHE CBONCTBA.
O3oH. [IpuMeHeHne KUCIOpOIa U 030HA

48

OKCHUIBI U IEPOKCHIBI

49

Pemenue 3ala4 Pa3IMYHbIX TUIIOB




50

51

Cepa: HaXOXKJIEHUE B IPUPOJIE, CITOCOOBI
MOJTy4eHUs, PUBNICCKUE U XUMUICCKHE
CBOMCTBA

CepoBogopon, cyiabhusl

52

Kucnoponcoaepxaiiyie COeAMHEHNS CEPBHI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOThI

53

54

55

[IpakTuueckast padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 1o teme "Cepa
U €€ coequHeHns"

A30T: Hax0XJIeHHE B IPUPOJIE, CIIOCOOBI
HOJy4YeHHUs, PU3NUYECKUE U XUMUYECKHE
cBOIcTBa. AMMUAK, HUTPUIBI

Kucnopoacoaepxaniye coeIMHEHUs a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

56

57

58

[Ipumenenue a3oTa ¥ €ro COeIMHEHUH.
A30THBIE y10OpeHus

docdop: HaxOXKIEHHE B TPUPOJE, CITOCOOBI
NOJTy4eHHs, PU3MYECKUE U XUMHUECKHE
cBoiictBa. ®ochunsl u pochun

Oxkcunsl pocdopa, pochopcoaepxarue
kucinoTsl. Comu hocopHO KUCTOTHI

59

[Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie y1oOpeHust

60

[IpakTuueckas padora Ne 6. Perenue
SKCIEPUMEHTAIBHBIX 3aJ]1a4 10 TeMe "A30T
u ¢ochop u ux coenuHeHU"




61

62

63

Yraepoa: HaXO0XKICHHUE B IIPUPOJIE,
AJIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE
U XUMHYECKUE CBOMCTBA, IPUMEHEHUE
Oxkcua yriepona(Il), oxkeun yraepoga(IV),
yroJibHasi KUCIIOTa U e€ COoJn

Pemenne 3aia4 pas3sIM4YHbIX TUIIOB

64

65

66

Kpemunii: Haxo1eHUE B IPUPOJE,
CHOCOOBI OMyYeHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

Oxcun kpemuusa(IV), kpeMHueBast KMCIOTa,
CUJIMKATBI

[IprMeHeHne KpeMHUS U €r0 COETMHEHU.
Creki10, €ro noyiyueHue, BUAbI CTEKIIA

67

68

Pemenne 3aia4 pas3sjIM4YHbIX THUIIOB

Cucremarusanys U 0000IeHNE 3HAHUN 1O
teme "Hemeramier"

69

KonTponbHas padbora no teme
"Hemeramnsr"

70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIHSI OIINOO0K

[Tonmoxenune metamios B [lepuoauueckoit
CUCTEME XUMUYCSCKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04YEeK aTOMOB METAIJIOB

OO6mue ¢puznyecKkre CBOMCTBa METAILIOB.
HpI/IMeHeHI/Ie MECTaJIJIOB B 6I:ITy " TEXHUKC

73

CnnaBbl MeTaiioB. Koppo3ust meTamioB




74

75

Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
DJIEKTPOXUMHUYECKUH PsiJl HAIPSIKEHUI
MeTauioB. OO0IIHe CIOCOOBI MOTYYSHUS
METaJIJIOB

76

77

78

OO6mas xapakrepuctuka MmeTayioB [A-
rpymms! lleprpoanyeckoi cucteMbl
XUMUYECKUX AnieMeHTOB. Hatpuii u kanuid:
nosyueHue, GU3ndeckue U XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COeOUHEHUN

O6mas xapakrepuctuka metaiuioB ITA-
rpynisl [leproanyueckoi cucteMbl
XUMHUYECKHUX DJIEMEHTOB. Maruuim u
KaJbIUil: mody4YeHue, (pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS

79

80

81

AIOMUHUI: TIOTy4YeHHe, (pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenune 3amau PAa3JIMIHBIX TUIIOB

82

[TpakTuueckas padora Ne 7. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Metaiuibl TJIaBHBIX noArpymnmn"




83

OO01mas XxapakTepUCTHKa METAJIOB
no0ouHbIX noarpyna (b-rpymnm)
[lepronnveckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB

84

85

duzndyeckre U XUMHUYECKIE CBOMCTBA
XpOMa U €ro COeAMHEHUH, UX IPUMEHEHUE
Baxneiime coequHeHNs Maprasiia.
[TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

dusuyeckue U XUMUYECKHUE CBOMCTBA
JKenesa u ero coenuHeHui. llomydenue n
IIPUMEHEHHUE CILUIABOB XKEEe3a

87

88

89

dusuyeckue 1 XUMUYECKUE CBOMCTBA MeIU
1 €€ COCIMHEHUH, UX TPUMEHECHHUE

dusnyeckrue U XMMHUYECKHE CBOMCTBA
OUHKa U €T0 COGHHHCHHﬁ, HUX IPUMCHCHHUC.
FI/IleOKCOKOMHHeKCI)I IIWUHKa

[Tpaktuyeckas padora Ne 8. Pemenue

AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
"Metaisl TOOOYHBIX oArpymm"”

90

91

92

Pemenne 3a1a4 pasjIMYHbIX THUIIOB

O000111eHHE U CUCTEMATU3 AL
U3Y4EHHOT'O MaTepHaa mo TeMe
"Metasuier"

KonTpomnpHas padora o Teme "Mertamibr"

93

AHanmm3 pe3yabTaToB KOHTPOJBbHON paboThI,
KOPPEKIIHS OIMO0K




94

95

96

Ponb xumun B obecrieueHun yCTOMUMBOTO
pa3BuTHs 4esoBeyecTsa. Ilonsatue o
Hay4HbIX METOJIaX MCCIIEIOBAHHUs BEILIECTB

HayuHble npuHLIMIBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJICTBA.
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYCHUS
Ba)XKHEUIIINX BEIIECTB

XHUMHUYECKOE 3arpA3HCHUC OKPY)KaIOIHeﬁ
CpCabl U €ro MMocCJICACTBUA

97

X¥UMHS U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpencTBa

98

99

Xumug vy, Poias XxuMun B o0ecrieueHnu
MMUIIEBOH 0€30I1acHOCTH

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

100

XuMus B CTpOUTENBCTBE. BakHemume
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

101

102

XHUMHS B CEJTLCKOM XO3SIUCTBE.
Opranndeckue 1 MUHEPATbHBIC yI00pEeHUS

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEMC

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 11 kiacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; mox
penakuueit Jlyauna B.B., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «/[PODA »;

AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»
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Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss MeToandeckoe mocodue — 6a30BbIit
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HU®POBBIE ObPA30OBATEJIBHBIE PECYPCHI

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azeta «Xumusi» U caT a1t yuurtens «f uay Ha ypoK XUMHUU»
http://him.1september.ru Equnas xomtekius LIOP: [IpenmerHas KoeKust « XAMHUsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE SKCTIEPUMEHTBHI:
xumus. Komnexnus Poccuiickoro o6meo6pazoBaTeibHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oiuMnuana nkOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMus: 3J€KTPOHHbIM y4eOHUK Il CPEIHEH ILIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpbITBIA KOJIEIK: XUMUS

http://www.chemistry.ru /luctaHuroOHHas OIMMIMA/A 110 XUMHUU: TEIEKOMMYHUKAMOHHBII

00pa3oBaTeNbHbII MPOEKT
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