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HOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XWUMUU Ha YPOBHE CPEAHEro o0miero oOpa3oBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii denepanmmy», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
(denepanbHoil  00pa30BaTEILHONH MPOTPaMMBI  CPEAHEro 00IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DenepaibHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuérom Konuennuu mnpenoaaBaHus
yueOHOro mpeaMera «XuMHs» B 00pa3oBaTeNIbHbIX OpraHu3aunusx Poccuiickoi
denepanyy, peanM3yOMUX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrPaMMBI, H
OCHOBHBIX TIOJIOKCHMH «CTparerum pa3BUTHS BOCIHTAaHUS B PoCCHIACKOM
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUM, K ONPEACTCHUIO
oOwiei cTparerui 00y4YeHUs, BOCIIMTAHUS M PA3BUTHS OOYUAIOLMIMXCS CPEACTBAMU
yueOHoro npeameta «Xumus» s 10-11 kiaccoB Ha 6a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nojoxkeHuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENCH,
cCoJiepKaHUs, PE3yJbTaToB OOy4YeHMS] W TPeOOBaHWA K YPOBHIO MMOJATOTOBKH
BBIITY CKHUKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIMYCKHUKAMHU
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpazoBaHHOCTH. OHO CHAYXUT 3aBEPUIAKOLIAM  3TAllOM  peajM3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MPUCYIIAX
LEJIOCTHOW CHCTEME XWUMHUYECKOro 0OOpa3oBaHMs. OTHW LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHI
YeNIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanusyercs XuMmuyeckoe 0O0pa3oBaHME
00y4Yaronmxcsi Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus CPEACTBAMH YUEOHOTO
npeaMeTa «XuMus», COACPKAHWME M TOCTPOEHHE KOTOPOTO OMPENCICHBl B
oporpaMMe MO0 XUMHHM C Y4ETOM CHEHM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAHWM TMPUPOJBI U B MATEPUAIBHON KM3HU OOLIECTBA, & TAKXKE C Y4YETOM
o0mMX [eneil W NPHHLMIOB, XapPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeAHero oduero odpazoBanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK WMIPAECT 0COOYIO POJb B
COBPEMEHHOW LMBWIIM3ALMH, B CO3IaHWM HOBOM 0a3bl MAaTEpHAIbHON KyJIBTYPBI.
Ona BHOCHUT CBOH BKIaJ B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBILLUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY’KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoe (POpMHUpYeTCSs B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTABAa OKPY>KAKOIIETO MHUpPA, OCO3HAHWS B3aMMOCBS3H MEXKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMHA HAyKaMHW, XUMUS CTana
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
Tpyda W KM3HU KKAOro 4jeHa oOmecTBa. COBpEMEHHAsh XMMHUs KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBlIcHA Ha PELICHUE
r00abHBIX  MPOOJIEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CHIPHEBOMA,
SHEPreTUUCCKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 3J0POBBSI.

B coorBerctBUM ¢ OOHMMH LENSIMWA W MPUHLMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYINECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOIUMYK) WM JJs  BbIpa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIKYECHHS B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa3oBaHMsl B PaA3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIlOIIMMU  TIPEAMETa  «XUMUS»  SBISIOTCS  Oa30BBIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPaHHsS KOTOPBIX SBIISFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWNA MO HEOPraHWYECKOW XMMHH (C BKIFOUEHUEM 3HAHWI M3 OOLICH XUMUM) U
OpraHu4yeckon XxuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CHEYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BEUICCTB HA OCHOBE OOUINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOPraHWYECKass XUMUs» C(POpPMHpOBaAHA B MPOrpaMMe MO XUMHM HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuaga W 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUM CTPOCHHS OPraHu4eCKHX
COCIMHEHM, a TakKe Ha YPOBHE CTCPECOXMMHUYECKMX M  DAJICKTPOHHBIX
OPEICTABICHUA O CTpocHMM BenlecTB. CBeAcHHs 00 HM3y4acMbIX B Kypce
BELIECTBAX JAKOTCS B PA3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOdl XHMHH TMOJYYAarOT PA3BUTHE
c(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NMEPBOHAYAIIBHBIC
NPEJICTABICHUS O XUMHAYECKOH CBSI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMHUYECKOH pEaKIInK.

[Ton HOBBIM yIJIOM 3peHUst B NOpeaMeTe «XuMus» 0a30BOr0 YpPOBHs
pacCMaTpUBAETCSl M3YUYEHHBI HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TEOPETUUCCKUIA Matepuan H  (DAKTOJOTMYECKHE CBEIACHHWS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHuyeckas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOIICTEOPETUYECKUX W METOJOJIOTUUYECKUX TMO3ULIH,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0oOmaroniel 10 0OBACHSIOWEH U MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHUM O BOKHEWIIKMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MpPOTEeKaHus JaonoyHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKaHUS, WMMECIOIUMHU KYJIbTYPOJOTUYECKUH W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHWIO B3aUMOCBS3M XUMHH C
APYTUMH HAyKaMH, PACKPbHIBAIOT €€ POJb B MO3HABATEIBHONH M MPAKTUYECKOHN
JEATEIbHOCTA YETIOBEKA, CHOCOOCTBYIOT BOCHUTAHHUIO YBAKCHHS K TPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBIMTYCKHUKY OPWUEHTHUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(MOPMALUIO U
OPUMEHATH €€ I TONOJHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYAIbHBIX W
AKCIEPUMEHTATIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B nenoM conepikanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HA
(opmupoBaHue y OOYYAOIIMXCS MHPOBO33PEHUYECCKOH OCHOBBI Uil TMOHUMAaHHS
¢unocoPcknx MACH, TAKUX KAK: MATEPUAIBHOE C€IWHCTBO HEOPTaHUYECKOTO H
OPraHMYECKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TO3HABAEMOCTh NPUPOIHBIX SBICHUNA NYTEM HKCOECPUMEHTA W
pPELICHUS TPOTUBOPEYMII MEXKIYy HOBBIMHU (akTaMH H  TEOPETUUYECKUMU
NPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUHU B PEILICHUU 3KOJOTUYECKUX MPoOeEM, a
TaKKe MPOOJIEM COEPEKEHUS FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
00y4aromuxcsl MPUHATBIE MPOrpaMMON MO XMMHH MOAXOAbI K OMPEIACIICHUIO
COJEP)KAaHUSI M TOCTPOCHUs TMpEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHUE
YHUBEPCATBHBIX YYEOHBIX JACHCTBHNA, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IAYHBIX BHJOB JACIATEIILHOCTU. pEIICHUS MpPOOJaEM, TMOWCKA, aHauu3a |
00paboTkn nH(popManuu, HEOOXOAUMBIX JJIsl TPUOOPETEHUS ONMBITA MPAKTUYECCKON
U UCCIECIOBATENIbCKON NEATEIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWUHU
XUMUH.

B npakthke npenopaBaHus XWMHHA KakK HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHET0 OOUIEr0 00pa30BaHUs, TPU OMPEACTICHUH
COJICPKATENIBHON XApPAKTEPUCTUKK LENIeH M3yYeHUsl MPEAMETa HAMPABICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEILHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C
METOAWYECKON TOYKM 3PEHUS TAKOW MOAXOM K OMPENCICHHUIO LEJIEH WU3YYCHHUS
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS TVIABHBIMM LEJSIMU M3YUYEHUsS TMPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBasrOTCA:

o (QopMuUpOBaHME CHUCTEMBl XUMWUYECKMX 3HAHUH KAk  BaXHEHIIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUH XHWMUH,
OCBOCHHE sI3bIKA HAYKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000LIEHNIA MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHUE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHMS,

e (opMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWUYECKHX PpEaKUWi, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMCHHI OpPWUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
MMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKON U TIOBCEIHEBHOM JKU3HMU,

e Pa3BUTUE YMEHUH U CIIOCOOOB ACATENBHOCTH, CBI3aHHBIX C HAOMIOACHAEM U
OOBSICHEHMEM XUMHUYECKOTO OKCICPUMEHTA, COOMIOACHUEM  IMPaBUII
0€30MacHOro OOPaICHHUSI C BEIICCTBAMM.

Hapsny ¢ atum, coaeprkarenbHas XapakTepPUCTUKA LENICH U 3a1a4 U3YUYCHUS
NPEeAMETA B TPOrPaMMe 10 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMM IMPHUOPHUTETAMHU B CUCTEME CpeaHEro o0uiero oOpasoBanus. CeroaHs B
OPENOAABAHUM XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWs OOy4YEHUs, OPHUCHTUPOBAHHON Ha
NOJTOTOBKY BBIMMYCKHUKA 001I€00pa30BaTENbHON OpraHu3alyd, BIAJCIOIIErO HE
HAO0OpPOM 3HaHWi, a (PYHKUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCOOaMH M
YMECHHSIMU AKTUBHOTO TMOJIYYCHUS 3HAHWI W MPUMEHEHUS WX B PEAIBHOM >KU3HU
JUTSl PELIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM NpM M3YYEHWHM MpPEAMETa «XUMUS» JTOMUHHPYIOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a1a4H, KAK:

anantanusi 0Oy4aroIMXCsl K YCIOBUSAM JTUHAMUYHO Pa3BHBAOIIEIOCS MHPA,
(OpMUPOBAaHME  MHTEJUICKTYalbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHHITHIO TPaAMOTHBIX
pPELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALMSIX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMEHEHUEM,

(GopmupoBaHue y OOyYArOHMIMXCS  KIIFOUEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMIA), WUMEIOUIMX YHUBEPCATBHOE 3HAUYEHWE I Pa3IMYHbIX BHIOB
JEATEIIbHOCTH: PEIIEHUS TPpo0JieM, MOUCKA, aHamu3a U 00paboTKM MH(POPMALINAH,
HEOOXOOUMBIX UII MPUOOPETEHHs OMbITA JACATEIBHOCTH, KOTOpas 3aHMMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C TNO3ULUHI
JKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHYECKHX
MTPOLIECCOB HA OPraHU3M YETI0BEKA U TPUPOIAHYIO CPELY;



Pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00yHarOIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HAHUS IO XMMHH B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJOTUH AJIs MOUCKA U aHaiu3a Y4eOHOU U
HAYYHO-MONYJISIPHON HH(POPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIEHUS], HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTU, MPU TUIAHUPOBAHUM M TPOBEACHUM XMMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcss yOeKIEHHOCTM B  T'yYMaHMCTUYECKOMH
HAMPaBJICHHOCTH XUMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIB30BAHMUS, TIOMOJHEHNUS SHEPTETUYECKUX PECYPCOB U
COXPAHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETCHUs OIbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWN Uil MPUHATUS TPAMOTHBIX PEUICHUH B
CUTYAlIUSX, CBI3aHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yueOHOM mnaHe cpeaHero oOmero o0pa3oBaHUs MNPEAMET «XUMUSD)
0a30BOro ypoBHS BXOJUT B COCTaB MPEAMETHON 00siacTh «ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO1wee Yncno 4acoB, OTBEAEHHBIX AJISl U3YUCHUsI XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpaszoBanus, cocrapiser 68 vyacos: B 10 kiacce — 34 yvaca (1
yac B Heenro), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teoperuveckue 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuyYECKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJlYyYEHWH HOBBIX BELIECTB M MaTepHanoB. Teopusi CTPOCHHS OPraHM4eCKHX
coequHennii A. M. Bytneposa, €€ 0CHOBHBIE IOJIOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OpPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XUMHYECKas CBA3b B
OPraHUYECKUX COEAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o0 KiacCu(pMKaMKA OPraHUYECKUX BenlecTB. HoMeHKIarypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATU4ecKasi) W TPHUBHAJIBHBIC HA3BaHMS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIICPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M MX MPEBPALLCHUM:
O3HaKOMJICHHE ¢ o0pa3lamMy OpPraHMYECKHX BEIIECTB M MarepuaiaMM Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHWYECKUX BEIIECTB, HAOMIOJCHUE W
OIMKCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAI) OPraHUYECKUX BELIECTB
IPU HAIPEBaHWU (IJIaBICHKE, OOYTIIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHI psia. MeraH W 3TaH —
OPOCTEHIIME MPEACTABUTENN QATKAHOB. (PU3WYECKUE W XHMHUUYECKUE CBOKCTBA
(peakumm 3aMelIcHUsT W TOPECHHS), HAXOXKACHWE B MPHUPOJAC, MONYYCHHE W
NPUMCHEHUE.

AJIKEHBI. COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI Psil. DTHIEH W MPOIMHUJIEH —
OPOCTEHIIME MPEACTABUTENN QATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIAPATALMU, OKHUCICHUS U
NOJIUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwiOyragueH-1,3: CTpoeHHE, BaKHEHIIHME
XUMHYECKHE CBOMCTBA (peakuusi nomumepu3anun). [1oydeHne CHHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI Psii. ALETUIICH
— TOPOCTEHIIMA MPEeACTaBUTENb AJIKUHOB. COCTaB, CTPOCHUE, (DU3MYECKUE W
XUMHYECKHAE CBOMCTBA (pPEAaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMH,
TOPEHHS ), TOJYYEHUE U TPUMEHCHHE.

Apenbl. beH30i: cocTaB, cTpocHHE, (PU3NYECKHME M XMMHUYECKHUE CBOWCTBA
(peakumy raJOreHUPOBAHKS U HUTPOBAHUS ), TIOJYYEHUE W MPUMEHEHUE. 10/1y0I1:
cocmas,  cmpoenue,  uzuveckue U XUMU4eCKue  Ceolicmeda - (peakyuu
2AI02eHUPOBANUS. U  HUMPOBANUs,), noiyyeHue u npumenenue. TOKCHYHOCTB



apcHOB. ['eHeTHUecKas CBs3b MEXKIY VYITIEBOAOPOJAMM, MPUHALISKANUMH K
PA3IAYHBIM KITACCAM.

[TpupoaHbIE WCTOYHHMKHM YIJIEBOAOPOAOB. [IpMpoaHBIA ra3 W MOMYTHBIC
He(TsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl mepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KameHHBINH
YroJib U TPOAYKTHI €10 MepepadOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYCHHsI BEIICCTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C OO0pa3laMM IJ1acTMacCc, Kay4yyKOB W PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOACIMPOBAHUE  MOJICKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTHYECCKON PabOThI: MOJIYYCHHUE STUIICHA
1 A3yYEHUE €TO CBOWCTB.

PacuérHele 3anaun.

BelunicneHuss 1Mo ypaBHEHHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WM MPOAYKTA PEAKLIMH MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIH MPOAYKTOB PEAKLUN ).

Kucnaopoacoaep:xkamue opranndeckue coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pPECakUMM C AKTUBHBIMM METAJlJIaMHU,
TaJIOr€HOBOJOPOIAMHU, TOPEHHME), MPUMEHEHUE. BOOOpPOIHBIC CBSI3UM MEXKAY
MOJIEKYJIAMH CIIUPTOB. /e CTBHAE METAHOIA U ATAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroarOMHbI€  CHOMPTHL.  OTWICHTIIMKOJAbL W  [JHMLIECPUH.  CTPOEHUE,
(U3nYECKUE W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UIETOYHBIMH
METAJlJIaMM, KAQUECTBEHHAs PEaKLMsl HAa MHOTOATOMHBIE COUPTHI). JlelicTBUE Ha
OpraHu3M 4esioBeKa. [ [puMeHeHrne TITMUEPAHA U STHICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJBI, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuuHocTh Qenona. [Ipumenenne penomna.

Anpaeruabl U kemonvl.  DOPMABICTHI, AUECTATBIACTUI.  CTPOECHHE,
(U3NYECKNE U XMMHUYECKHE CBOMCTBA (PEaKUMHM OKHCICHUS W BOCCTAHOBIICHUS,
KQUECTBEHHBIC PEAKLIMH ), IOJTYUYEHUE U TPUMEHEHHUE.

ONHOOCHOBHBIE TPEACHbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAsl KHCJIOTBI. CTPOEHHE, (PU3MUECKAE U XMMHUYECKUE CBOWCTBA (CBOMCTBA,
o0ume Juisl Kj1acca KACIOT, PEaKMs 3TepruUKaLnK ), TOTYYCHHE U TPUMECHEHHUE.
CreapuHOBasi W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

CnoxnHble 3QUpbl Kak MPOM3BOJHBIE KApOOHOBBIX KHUCIOT. ['mMaponu3
CoXHBIX 3(upoB. XKupsel. 'maponus sxupos. [IpuMeHeHue xupoB. buonornueckas
POJb SKUPOB.




YrneBoabl:  COCTaB, KilacCHPUKALMs  YIJIEBOAOB  (MOHO-, JU- W
nojucaxapuasl). [ Jr0K03a — MpOCTEHIIMI MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3WYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom meau(ll), okucieHne aMMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TIJIFOKO3bl), HAXOXKICHUE B MPHUPOJAC, NPUMCHEHUE,
ouojornyeckas poJib. @otocuHTe3. DPyKTO3a KAK U30OMEP IITHOKO3BI.

Kpaxman v nennrono3a Kak NpupoAHbIE MOJUMEPBL. CTpPOEHHE Kpaxmala U
HEJUTION03bl.  DU3NYECKUE W XUMHUYECKHE CBOMCTBA Kpaxmajia (TMIpOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M MX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOACHUE W ONMUCAHWE AEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CHUPTOB, KAYECTBCHHBIE PEAKLIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Meau(ll)), MHOroaroMHBIX COMPTOB (B3aMMOJECHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom memu(ll), B3ammoneicTBHE Kpaxmalla € HOIOM),
NPOBEACHHUE MPAKTUYECCKON paboThI: CBOMCTBA paCTBOPA YKCYCHOM KHCITOTHI.

PacuérHbie 3anaum.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWUYECKOH peakumum (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WM MPOAYKTA PEAKLMH MO U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM TPOAYKTOB PEAKLIUN ).

A3OTCOIEp)KAIME OPraHUYECKUE COEAMHEHUS.

AMHWHOKHUCIIOTHL KaKk aM()OTEpHbIE OPraHUYECKUE COCAMHECHUS. DU3NUECKHe
¥ XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA MpUMEpe TMuuHa). bronormdeckoe
3HAUEHUE AMHHOKHCIIOT. [lenTumsi.

Benku kak npupoaHBIE BBICOKOMOJEKYJSPHBIC coeAauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYpalsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M MX MPEBPALLCHUM:
HAOJFOJICHUE W OMUCAHUE TEMOHCTPALMOHHBIX OMBITOB: JACHATypanust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUN OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHUSI

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMED,
NOJTUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALHU, CPEAHSIS MOJEKYIJIIPHAS
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

OKCIIEPUMEHTATIBHBIE METOABl W3YYCHHsI BEIICCTB M WX MPEBPALLCHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MesKnpeaMeTHBIE CBA3H.



Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUYEHUHU OPraHMUYECKOW XUMUK B
10 knacce OCYUIECTBISETCS YEPE3 MCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-
HAYYHbIX MOHATUH, TaK W TIOHSATHM, SBISIONIMXCS CUCTEMHBIMM JUIsl OTIEJIbHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyYHbIA (PaKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIMs, NEPUOJUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

duzuka: Marepus, SHEpPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUl yYPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHOe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI MX U3MEPEHMUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(oTrocuHTE3, OHMOJIOTMYECKA AaKTHBHBIC BelleCcTBAa (OCIKH, YIJIEBOABI, >KUPBI,
(bEpMEHTHI).

['eorpadusi: MUHEpaJibl, TOPHBIE TOPOIbI, TIOJE3HBIE UCKOMAEMbIE, TOILIMBO,
pPECypCHL

TexHOJOorMsl: MUIIEBBIE TMPOAYKTHI, OCHOBHI PAllMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpemnaparsl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dneMeHT. AToM. Sapo aroma, W30TONBL OIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpelEliCHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALKS AaTOMOB.

[Tepnomnueckuii 3aK0H U llepuoanueckas CUCTEMA XUMMUYECKUAX AJIEMEHTOB
J. Y. Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [IeproandecKkoil cucTeMbl
XuMuudeckux anemMeHtoB JI. M. MenneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMM MPOCTBIX W CJIOXHBIX BEUICCTB IO TPyMNIaM H TEPHOJAM.
3HAQUYEHHE NEPUOAMYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWUYECKOW CBSI3H
(KOBAQJICHTHAsI HEMOJISIPHAS W MOJIIpHAs, MOHHAs, METaludeckas). MexaHnu3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKuenTopHeid). BonopomHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULATENBHOCTb.
Crenenpb okucienus. MOHBI: KATUOHBI U AHUOHBIL.



BemecrBa  MONEKYISPHOTO M HEMOJEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBA BEINECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKHA.

[TonsaTne 0 muCHEpPCHBIX cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1s1 BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHnYeCKUX COCIMHECHUI. Howmenkmarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peakums. Knmaccuukanms  XMMHYECKMX — peakumid B
HEOPraHWYEeCKON M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHEHUS MACChl BEILECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX MTPH XUMHUECKUX PEAKLIUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMBbIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIKAE HA COCTOSHUE
XUMHAYECKOT0 paBHOBecHs. [IpuHumn Jle [larense.

DnekTponuTryeckas aucconuanvs. CUibHbIC U clla0bie 3aeKTpouThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IETOYHAS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMUIA:
aemMoHcTpauus Tadnun «Ilepruoauyeckas cucteMa XUMHAYECKUX 3neMeHToB J[. U
MenpeneeBa», U3y4eHUE MOJENCH KPUCTATMYECKUX PEIIETOK, HAOIIOACHHE WU
OIMKCAHUE JEMOHCTPALIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJAOPOJA B MPUCYTCTBUU KaTaau3aropa, ONpPeIeIEHAE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHMBEPCAIBHOTO HWHIMKATOpPA, PEAKIMM HWOHHOTO OOMEHA),
NPOBEACHUE MPAKTHUECKOH padoThl « BnusiHue pa3nuuHbix (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

Pacu€TtHbie 3anauu.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETHI ¢ MCHOJIB30BAHUEM TMOHATHS «MaccoBas
JIOJIsI BELIECTBAY.

Heoprannuyeckasi xumust

Hemerayiel.  [lonokeHue HemMeTtauioB B [lepuoauMyeckoi  CUCTEME
xumudeckux dnemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OHU3NYECKUE CBOWCTBA HEMETAIOB. AJIOTPONHUS HEMETAUIOB (HA NpUMEpe
KHCIIOPOJa, cepbl, pocdopa u yriieposaa).

XHAMHUYECKUE CBOMCTBA BAXHEHIIMX HEMETAIOB (raJIor€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M MX  COEAUHEHWH  (OKCHIOB,
KHACTOPOJICOACPKAMX KUCITOT, BOJAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAJUIOB U UX COCIMHEHUIA.



Merainel. [lonoxxeHne MetauioB B llepuoandeckoil cHCTEME XUMHUYECKUX
anemeHToB J[. . MenaeneeBa. OCOOEHHOCTH CTPOCHUSI SJIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O0mue gusnveckre CBOHCTBA MeTauioB. CIUIaBbl METAIIOB.
DNEKTPOXUMUAYECKHUIA PsAJl HAPSDKEHU METAIIIIOB.

XHWMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPWid, Kaluui, KajabIuH,
MarHui, aTFlOMUHUI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOwmme cnocoObl MoayYeHus: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
U3YYCHUE KOJIEKUMU «MeTamibl W CIUIaBb», 0OpPa3LOB HEMETAUIOB, PEIICHUE
SKCIECPUMCEHTAJIBHBIX 337a4, HAONIOJACHUE W ONUCAHHME JEMOHCTPALMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U WIET0YEH, KAUECTBEHHBIC PEAKI[UN HA KATHOHBI METAJIJIOB).

PacuérHbie 3anaun.

Pacuétsl Maccel BewecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKIMM BEILECTB,
pacuéTel Macchl (00BbEMA, KOJTMUECTBA BEIICCTBA) MPOAYKTOB PEAKLIMH, ECIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KHU3Hb

Ponab xuMun B 00€CMEUCHUH SKOJIOTMYECKOM, YHEPreTUUYECKONH W MUIIEBOMR
0€30MacCHOCTH, PA3BUTUM MEIWLMHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenrss 00 OOmMMX HAyYHBIX OPUHLMIAX MPOMBILILIEHHOTO
ITOJTYYEH U BOKHEHINX BEIIECTB.

UenoBek B MHUPE BELIECTB W MATEPHAIOB. BOKHEWIIAE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLUMOHHBIE Marephalibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAJIbHBIE
yA0OPEHHUS.

XUMHUsA U 3J0pOBbE YEJIOBEKA: MpaBHia MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOM XUMUU
B IIOBCEXHEBHON JKU3HHU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss  MEXNpPEIMETHBIX  CBS3€H MpuW  HM3ydyeHUM OoO0Weld u
HEOPraHMYeCKOl XUMHUM B 11 KJacce OCyLIECTBISIETCS YEPE3 UCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHHA, SBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwmme eCTECTBEHHO-HAYYHBIC TMOHSATUS. HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, AHAM3, CHHTE3, KilaccupuKauus, TNEPUOJAYHOCTb, HAOIIOAECHHUE,
AOKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusmka: MaTepus, sHeprus, macca, aToM, 3/IEKTPOH, NPOTOH, HENTPOH, WOH,
130TOM, PaANOaKTUBHOCTb, MOMIEKYNA, SHEPTeTUYECKUNIA YPOBEHb, BELLECTBO, TENO,
06bEM, arperaTHOe COCTOSIHME BELLecTBa, (PU3MUeckne BeMUMHbLI U eUHULbI UX
N3MepPEHUs, CKOPOCTb.

Buonorus:  Knetka, OpraHusM, 9KocucTema, 6uoctepa, Makpo- WU
MUKPO3NEMEHTbI, BUTAMUHbI, 0OMeH BELLLECTB B OpraHu3Me.

Ceorpatumsi: MUHepanbl, TOPHbIE MOPO/bl, MOME3HbIE UCKONAeMble, TOMINBO,

pecypcsl.
TexHONorna: XMMuyeckas MPOMbILLIEHHOCTb, METannyprus, npov3BofCTBO

CTPOUTENIbHBIX MaTepunasios, Ce/IbCKOXO035IMCTBEHHOE npon3eBoacTeBo, nMuieBad
MPOMbILLUIEHHOCTD, (*JapMaLlGBTI/I‘-IECKaFI MPOMbILLIEHHOCTD, npon3soAcTBO
KOCMETUYECKNUX MNpenaparoB, MNpPon3BoACTBO KOHCTPYKUWMOHHbLIX MaTepnasnos,
INIEKTPOHHaA NPOMbILWNIEHHOCTb, HAHOTEXHOJ/IOTUN.

HP30

CyLWHOCTb pernoHanbHOro noAxofa 3ak/il4vaeTcs B OTPaXeHWW cneunpuyeckmx
npobnemM pernoHa B cofepxaHuy  Xumuyeckoro obpasoBaHuMA.  Vicnonb3oBaHUK
KpaeBe4ecKoro martepuana. BknwuyeHue pernoHanbHOro COAepXaHUs CTaHOBUTCA BaXKHbIM
CPeACTBOM BOCMUTAHUA U 06YYEHUS, ICTOYHUKOM PAa3HOCTOPOHHMX 3HAHWUIA O XXWU3HWU pernoHa u
BCe CTpaHbl, LUMPOKOWN apeHOo NpUMEHeHUs 00yYaloWMMUCA NONYYEHHbIX 3HAHUI U YMEHWI
Ha NpakTukKe.

Peanunsaumsa HauuoHaNbHbIX, PErMOHasIbHbIX N 3THOKY/bTYPHbIX 0cobeHHocTen B 10-11
Knacce.

10 knacc

Ne ypoka Tema ypoka CopepxxaHme HP30O
4 ANKaHbl: COCTaB W CTPOEHME, TFOMOJIOrMYecKUin Kcnonb3oBaHWe MeTaHa 1 ero
pas. rOMO/Or0B Kak
TONMNBO B ObITY U
NPOMbILLIEHHOM
Npon3BOACTBE Ypana.

12 ApeHbl: 6eH30/1 1 ToNyos1. TOKCUYHOCT apeHoB. MonyyeHune 6eH30Ma 1 ero
NMPOU3BOAHbIX Ha
npesnpuATUaX
KOKCOXVMMWYECKOT0
NPOn3BOACTBA PernoHa.
MprmMeHeHVe NecTULNLOB 1
3Konornyeckme
nocnefCcTBua Nx
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26.

®eHON:CTPOEHNE  MONEKYNbI,

Kupbl:
pOJib XXNPOB

hursmyeckne u
XUMUYECKME CBONCTBA, MPUMEHEHNE.

rMaponus, npuMeHeHue, 6GMoONMOrMyeckas

NCNONb30BaHUS.
OKONOrnyeckmne Kpusuncol
CBA3aHHbIe C nonajgaHuem
()eHO/I0B B UCTOUHUKM
NUTLEBOM BOAbl. MeToabl ero
06HapyXeHus.
Bruonornueckas QpyHKUns
XXUpOB. MonyyeHre XNMPOB Ha
NpesnpuATUAX NULLEBOMN
NPOMbILUNEHHOCTN 061acTw.
Mpon3BoACTBO MaprapuHa,
MaiioHe3a, Mblna
XupkombuHat (. Tpounyk)

Peanusaumna HauuoHaslbHbIX, PerMOHaIbHbIX U 3THOKY/IbTYPHbIX 0cobeHHOcTe B 10-11

Knacce.
11 knacc

Ne ypoka
9

14

21

Tema ypoka
CKopoCTb  peakuuu.
XuUmMunyeckoe paBHoBecue

nxX MnonoxKeHne
XUMNYEeCKunx

MeTannsl,
cucteme

O6paTtumble

peakuum.

B [lepmnoanyeckoi

3/1EMEHTOB

A,

n.

MeHpeneeBa M OCOBEHHOCTM CTPOEHMSA aTOMOB.
O6uime hnsnyeckmne CBOMNCTBA MeTaNoB

dusnyeckme CBOINCTBA HemMeTanoB. ANNOTPONuUs

HemeTannoB (Ha npumMepe
thochopa n yrnepoga)

Kucnopoza,

cepbl,

CopepxaHune HP30
Vcnonb3oBaHue
3aKOHOMEpPHOCTEA
NpoTeKaHMsA oeakLUMii Kak
OCHOBbI ynpaBfeHuns
XUMMUYECKMMU npoLeccamu B
OCHOBHbIX MPOM3BOACTBAX
pernoHa.(npon3BoLCTBO
CEPHOIi KNCNOThl,
MeTannypruyeckme
NpPOn3BOACTBA.
MecTopoxaeHue pys YepHbIX
N LUBETHbIX MeTan/0B Ha
TeppuTOpMKN 061aCTN.
Tepmuyeckas 06paboTka un
3aKasika MeTasioB U CraaBoB
Ha
MeTannonepepabaTbiBarO L NX
NpegnpuATUAX pernoHa.
MwuHepanbl U rOpHble NOPOALI
FOXKHOro Ypana, cofepxatime
3/1eMEeHTbl HeMeTas bl.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4arOUIMMHUCS MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTMYHOCTHBIM,
METANPEAMETHBIM M MPEAMETHbIM). HaydHO-MeToauMueckol OCHOBOW  AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHusl SABJISICTCA CUCTEMHO-ACITELHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpEeaMETa «XHMHS» HA YPOBHE CPEIAHETO
o0mero o0pa3oBaHusl BbIICAECHBI CACAYIOMIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONW TPAKIAHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOITPECTICHHIO;

HAIAYME MOTUBALUU K OOYUEHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOESKICHWUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaauLuii 0a30BOH HAYKHA XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOY4aroIUXcs PYKOBOJACTBOBATHCS B CBOCH
JESATEIILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMM, MPUCYLIUMH LETOCTHOM
CUCTEME XMMHYECKOTO O0Pa30BaHMsI,

HAIAYUE MPABOCO3HAHUS SKOJIOTHUYECKON KYJIbTYPhl U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJBTATHl OCBOCHHS MpeAMeTa «XUMHs» AOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHOUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U WJCAIaMH POCCHIMCKOr0 TPaKIAHCKOrO OOWIECTBA, MPUHATBIMA B OOIIECTBE
HOpMaMM W  TPaBWIaAMH  TOBEACHUS,  CIHOCOOCTBYIOIIMMH  IMPOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jaronuxcsl.

JIMYHOCTHBIE ~ PE3yJIbTaThl OCBOCHMSI MpEeAMETa «XHUMHS»  OTPaKaroT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEIILHOM W TMPAKTHYECKON JEATEIBHOCTH
oOyvaromuxcs Mo peajin3alii TPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUsl 00YYAOIMIMMHUCS CBOUX KOHCTUTYLMOHHBIX MPAaB U 00SI3aHHOCTEH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;



MPEACTABICHUAS. O COLMAJIBHBIX HOPMAax W MpaBUiIaX MEKIAYHOCTHBIX
OTHOLICHUH B KOJUIEKTUBE,

TOTOBHOCTM K COBMECTHOM TBOPYECKOH JEATEIIBHOCTH TIPU CO3JAAHHUH
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBHIMOJTHCHUN
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH TMOHWUMAaTh W MPUHMMAaTh MOTHBBI, HAMEPEHHS, JIOTHMKY W
apryMEHThI IPYTUX MPHA aHAIHM3€E PA3JIMYHbIX BUIOB YUEOHOM NEATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTECUYECTBEHHON XUMUH,

YBOKCHHS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUM W TMPAKTUUYECKOTO
NPUMEHEHUST XAMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHHS HAYKHA €CThb PE3YJbTAT
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  TOUCKOB,
NIOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

MHTEpPECA W TO3HABATEIBHBIX MOTMBOB B IMOJYYEHUH M TOCIEIYIOLIEM
aHaJM3e MHQPOpPMALMKA O MEPEAOBBIX TOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBA3aHHBIE C XUMUYECKUMU SBIICHUSIMH,
Y MIPUHUMATH OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI A IEHHOCTH,

TOTOBHOCTH OLEHWBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHILEH C
NMO3ULIMIA HPABCTBEHHBIX M TMPABOBBIX HOPM KM OCO3HAHWE IOCJIEICTBHHA STUX
MTOCTYIIKOB;

4) popmupoBaHUsA KyJIbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTECH 310poBOro M 0Oe3omacHoro obpasa >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
MICUXUYECKOMY 310POBBIO;

coOmroficHus TpaBuil O€30MacHOro OOpalleHusi C BEUIECTBAMU B OBITY,
[TOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NMOHUMAHUSl LEHHOCTH TPAaBWJI HHAMBUAYATBHOTO M KOJUJIEKTMBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsIX, YTPOKAOIMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHNOTPeOIECHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYyrHX BUAAX
NEATENBHOCTH,



YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJIBHON HAMPaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),

MHTEPECA K MPAKTHUECKOMY M3YUYEHHIO MPOQECCHl pa3IMvyHOro poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYJ1a U Pe3yJIbTaraM TPYAOBO# AEATENBHOCTH,

TFOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHIYAJIbHOH TPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun W peanuzanuu COOCTBEHHBIX >KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SKOJIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH 1EJIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAEC, KaK HMCTOYHUKY
CYLLECTBOBAHMS KM3HU HA 3EMJIE,

NOHMMAHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM U COLIMATBHON CPEIbI,

OCO3HaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUH XUMHH AJIs
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOIONONB30BAHUS,

AKTUBHOTO HENPUATHS AECWCTBUH, TMPUHOCIAIIMX BpPEN  OKPYKaAOLIEH
OPUPOJHOM Cpele, YMEHMs MPOTHO3WPOBATH HEOIArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD UX;

HAIAYMS PA3BUTOTO SKOJIOTMYECKOTO MBILUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH AKOJIOTMYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
NPAKTUKE, CIHOCOOHOCTM M YMEHUS AaKTUBHO NPOTHBOCTOSATH HICOJOTHUH
xemopooun,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

Cc()OPMUPOBAHHOCTA MHWPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHKH;

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OPMUPOBAHMHU PALMOHAIBHOIO HAYYHOI'O MBILLIEHHUS, CO3JaHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXaroUIeM MUPE Kak O €AUHCTBE MPUPOIbI M YEIOBEKA, B
NO3HAHWHM TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIEHUM NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JJIi  COBPEMEHHOM
UUBUIM3ALMKA. B €€ TyMaHMCTHYECKON HAMpaBICHHOCTH M BAXHOH POJHM B
CO3/IaHMM HOBOH 0a3bl MaTepHalIbHON KYJIbTYPHI, PELIEHUH MOOATBHBIX MPOOIEM
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTHYECCKON, MUAIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, OOCCICYEHUH YCIOBHM
YCIIEIIHOTO TPyJa M JKOJIOTMYECKH KOM(OPTHOH >KM3HM KaXIOro 4YJICHA
00IIIeCTBA,



€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CMIOCOOHOCTHM MCHOJIb30BaTh
NOJTy4aeMbIC 3HAHUS U AHAIHM3Aa U OOBSICHEHUS SIBIICHUI OKPY>KAKOIIEro MUpPa U
NPOUCXOASAIINX B HEM U3MEHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMECKOLMXCA JAHHBIX C LEIbI0 MOJIYYEHUS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peteHust npodJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

MHTEPECA K TO3HAHUIO M UCCIIEN0BATENIBCKON AEATENbHOCTH,

FOTOBHOCTH W CIOCOOHOCTH K  HEOPEPhIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

MHTEPECa K OCOOCHHOCTSM TPyJa B Pa3IMUHbIX cepax mpodhecCHOHaTbHON
JESATEITbHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATHI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHS YU€OHOrO MpeaMeTa « XUMHUS» Ha
YPOBHE CPEAHETO 00UIEro 00pa30BaAHUS BKITIOYAIOT;

3HaUMMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUTMHAPHBIEC (MEKIPEAMETHBIE) OOIIEHAYYHBIC TIOHSITHS, OTPAKAFOIINE
LEJIOCTHOCTh HAYYHOH KAapTUHBI MUpa W CHCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SIBJICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHIMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEA0BAHNE, HAOTIOACHHUE, N3MEPEHHE, SKCIEPUMEHT U IPYTHE),

YHHUBEPCAJIbHBIC YUCOHBIC NEHCTBUs (O3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), 00eCcneYnBaroOIIne (opmupoBaHue (YHKLIMOHATBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIMXCS,
CHOCOOHOCTB oOyyaromuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIACUMIUTMHAPHBIC, MAUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTAaThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAIbHbIMH y4eOHbIMHU MO3HABATEJIbHBIMH
JAeCTBHAMM:

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M aKTyaIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENN JEATEIBHOCTH, 3aJaBas IapaMeTpPel W KPUTEPUHA KX
JOCTIKECHUSA, COOTHOCHTE PE3YIILTATHI AEATEIBHOCTH € ITIOCTABJICHHBIMU LIEJISIMU,



WCIOJIb30BaTh MPU OCBOCHUM 3HAHWNA MPUEMBI JIOTHYECKOTO MBILUICHUS —
BBIICTIATh XAPAKTCPHBIC MPU3HAKK MOHITHNA M yCTAHABIMBATH WX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Uil OOBICHEHUST OTACIbHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM s KJIAaCCH(PUKANMHU BEIICCTB U
XAMUYECKUX PEAKLINIA,

YCTAHABIIMBATh MPUYMHHO-CJACACTBEHHBIE CBS3M MEXIY HM3y4YacMbIMH
SBJICHUSIMU,

CTPOUTh JIOTUYECKUE PACCYXACHUS (MHAYKTHBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTWW), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUYCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMHH CHMBOJIMYECKHAE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBAT MOJICTBHBIC TPEACTABICHUS — XUMHYECKUAN
3HAK (CUMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpMysia, YpPAaBHEHHUE XUMUYECCKOMN
PEAKIMM — MPH PEIICHUM Y4YEOHBIX MO3HABATEJIBHBIX W IMPAKTUYECKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHMS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BELICCTB U XUMHYECKAX PEAKIIHNA.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJIETh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEMIECTB M XUMHYECKHX
PpeaKuid;

(opMyTUPOBATh LENH U 33]1a4H1 UCCIIEN0BAHUS, HCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KAUECTBE HMHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIsl (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BbICKA3bIBAEMBIX CYKICHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJ0M
OPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3yJsbrar, (POopMyJIUpOBATH
0000UIEHHS W BBIBOJBI OTHOCUTENLHO JOCTOBEPHOCTH PE3YIbTATOB HCCIIEA0BAHUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIIENOBATENIbCKOW W MPOEKTHOM
JESATEILHOCTHA, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOUCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B MO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpManmu (HAYy4HO-
NOMYJISIpHAs JUTEpaTypa XHMHYECKOTO COJACP)KAHWS, CIPABOYHbBIE MOCOOWS,
pecypebl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
PECTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUYUBOCTD,



(opMyMpoOBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOMbI MPH MOUCKE U
orOope wH(pOpMaUMK, HEOOXOAUMOW JJsi BBINOJHEHHMS Y4YEOHBIX — 3a7a4
ONpeACICHHOTO THUIIA,

nprOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OpPMY  MPEACTABIICHUS
uH(popMauu (Cxembl, rpaduKh, AMArPAMMBI, TAOJIHLIBI, PUCYHKH U IPYTHE);

WCIOJb30BaTh HAYYHBIA S3BIK B KayeCcTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MHQPOpMAUUE: NPUMEHATh MEXKNPEAMETHbIE ((PU3MUYECKUE W
MaTEMATHYECKUE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBHATY PbI, HOMEHKIATYPY;

UCIOJb30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMON TEMBI B XOJC AUAJIOTA W/WIH
JUCKYCCUHM,  BBICKa3bIBaTh  MIEH, (POPMYIMPOBATH  CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYIIaTh C MPE3CHTAUMEN Pe3yJbTATOB MO3HABATEIBHON JESTEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENILHO MJTH COBMECTHO CO CBEPCTHUKAMHU MPH BBITOJIHEHUT
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3yYaEcMbIX BEIIECTB, peaan3anui y4eOHOro MpoeKTa U (POPMyIMpPOBaTh BBIBOIbI
1o pe3yabTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAHWS TMO3HWLMNA B
X0]1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMHU.

OgyageHHne YHUBEPCAJbHBIMHA PeryiSTHBHbIMH el CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIATh CBOK) MO3HABATEIIBHYIO
JESATENIbHOCTh, ONpEeAcsas €€ Lenu M 3aJadd, KOHTPOJUPOBaTb M MO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIfOPUTM  ACHCTBHNA TMpPU
BBITIOJTHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3¢ eKkTHBHBIA €MOCOO WX PEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWNA O
BEUICCTBAX U XUMUUYECKUX PEAKIIUSX;

OCYILECTBIISATE CAMOKOHTPOJb CBOEH AEATEIIBHOCTH HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMydeckas XUMHS)
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUHA O XUMHYECKOW  COCTaBIISIOUICH
€CTECTBCHHO-HAYYHON KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHWUU SBJICHUH



OpUpPOIbl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MPAKTHYECCKUX 33a1a4
Y DKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUSI K CBOEMY 3/I0POBBIO M MPUPOAHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIOJIATAKOIINE TMOHATUS (XMMHYECKHWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpalEHHAs), MOJIb, MOJISPHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAbHAS TPYIIA,
panuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI Psifi, TOMOJIOTH, YTJEBOIAOPOIBI,
KHACTIOPOA M Aa30TCOAEPKALIME COCAMHEHMS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS ), TEOPUU M 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHsI MAcChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHWHU, MHPOBO33PECHUYECKUE 3HAHWS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SABJICHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYUYCHUH W
0€30MacCHOM HMCIOJIb30BAHWM BAKHEHIIMX OPraHWYeCKUX BEIICCTB B OBITY H
NPAKTUYECKON ACATEIBHOCTH YETOBEKA,

c()OPMUPOBAHHOCTh YMEHHI BBISIBIISATh XAPAKTCPHBIC MPU3HAKH MOHSITHIA,
YCTAHABJIMBATH MX B3aMMOCBS3b, UCIOJbB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OTMKCAaHUU COCTABA, CTPOCHHS W MPEBPALICHUI OPraHUYE€CKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI HCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOIA)
(GOpMysT OpPraHMYECKMX BEIICCTB W YPAaBHEHUM XMMUYECKMX PEaKLUid,
W3rOTABIMBATH MOJECIH MOJIEKYJT OPraHMYECKUX BEINECTB AJII WILTIOCTPALIMM MX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY W CTPOCHHID K OMNPEACTEHHOMY
KJIACCY/TPynne COCAMHEHU (YIJIEBOJOPOMAbI, KHCIOPOA W a30TCOACPKAIIUE
COCIMHEHMSI, BBICOKOMOJICKYJISIPDHBIE COEJAMHCHWsS), aBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknatype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIC
HA3BaHWs OTACIBHBIX OPraHUYECKWX BEIMICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIMKONb, TIIMUEPUH, (PEHOJ, GOpMATBACIU, AlCTalbACTHA, MypPaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIECMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK032,
(dpyKTO3a, KpaxmaJ, eJIII0J103a, TJIUIUH );

C()OPMUPOBAHHOCTh YMEHMS ONPEICNATh BUIAbl XHUMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHUSI TPHUMCHSTH MOJIOKCHHUSI TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHMSI, 3AKOH COXPAHEHUSI MaCcChl BELIECCTB,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpPHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XUMHYECKUE CBOMCTBA THMHWYHBIX MPEACTABUTENECH Pa3TUUYHbBIX
KJJACCOB OPraHMYECKUX BEINECTB (METAH, 3TaH, STWICH, MPOMWIEH, ALECTHIICH,
Oyraguen-1,3, merunOyragueH-1,3, OEH30J, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
[IIMUEPHAH, (PEHON, AuETATbACTHA, MYPAaBbHHAS W YKCYCHas KHUCIIOTHI, TJIFOKO03a,
KpaxmaJ, UEJUTI0II03a, aMUHOYKCYCHAs KACI0Ta), WILTIOCTPUPOBATh TEHETHUECKYHO
CBSI3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMUMHUYECKHX PEaKUui ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJIOPOAHOTO
ChIpbsi  (HE(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI WX MEPepPadOTKH MU
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NEpepabOTKHy;

C()OPMUPOBAHHOCTh YMEHHW MPOBOJUTH BBIYMCICHUS M0 XHUMHYECCKHM
YPaBHEHHUSAM (MacChl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIESCTBA WM MPOAYKTa
PEAKIMKM MO HW3BECTHBIM Macce, OOBEMY, KOIMYECTBY OJHOIO M3 HMCXOJHBIX
BEUICCTB MM MPOAYKTOB PEAKLINN ),

c(hOPMUPOBAHHOCTL YMEHMH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJIAX HAYYHOrO MO3HAHUS, UCIOJIb3YEMBIX B XHUMHUW NPU U3YYECHUHU BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE ),
UCMOJb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWS JUIs TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYalMsIX, CBSI3aHHBIX C BEUICCTBAMHM M MX
NPUMECHEHUEM,

c()OPMUPOBAHHOCTh YMEHHI COOJIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKOH
NoCyJI0il M JTabopaTopHbIM OOOPYJOBAaHUEM, a TaKKE MpaBWjia OOpalICHUsS C
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKUMSMHU MO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB,

C()OPMUPOBAHHOCTh YMEHHWI TIJIAHUPOBATH M BBINOJHATH XWMHYECKUH
AKCIEPUMEHT (ITPEBPALLICHHS OPraHUYECKUX BEUIECTB MPU HATPEBAHUM, MOy YCHHE
ATUJIICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLMH OPraHu4eCKUX
BEUICCTB, JcHATypauus OCNKOB MPHU HArpeBaHUM, LBETHBIC PEaKLMH OEIIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpalIlcHUU C
BEIIECTBAMH M Ja0OpPaTOpHBIM  OOOPYJOBAHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHYECKOIO JKCIEPUMEHTa B (OpPME 3alKCH YPAaBHCHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKM AHAIM3UPOBATH XUMHUYECKYIO
WH(POPMALMIO, TOJNYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAaCCOBOH
uH(popmanuu, MHTEpHET 1 ApYyTHX),



c()OPMUPOBAHHOCTL ~ YMEHHMU  cOOMMIOAATh  MpaBWja  AKOJOTHYECKH
LEJIECO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENAX
COXPaHEHHUsS CBOETO 370POBbS M OKPY’KAIOILIEH MPUPOTHON CPeabl, OCO3HABAThH
OMAaCHOCTh BO3JCHCTBUS HA JKMBBIE OPTaHW3MBI OMPEACIEHHBIX OPTAaHUYECKUX
BEIECTB, TOHMMAas cMbIca mokasarens T1JIK, moscHATh Ha mpuMepax CHoCcOoObI
YMCHBIIICHUST W TPEAOTBPAIICHUS WX BPEIAHOTO BO3ACHCTBUS HA OpPraHu3M
YeJI0BEKa,

JUIE OOYYarOIIMXCs ¢ OTPAHMYECHHBIMM BO3MOKHOCTSMH 370POBbS. YMEHHUE
NPUMEHSATh 3HaHWUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB M
XUMHYECKUX SBIICHMIA,

JUISL  clenbix H cinaOoBUIAIMMX O0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNibepHO-TOUYCUHYIO cHCTeMY 00o3HadYeHuil JI. Bpaiins i 3anucu XuMUYeCKUX

dbopmy.
11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUMN
OpupoAbl, B  (POPMUPOBAHWUM  MBIIUICHUS W KYJBTYPbl  JIMYHOCTH, €€
(OYHKIMOHAIBHONW FPAMOTHOCTH, HEOOXOIMMOH 1l PEHICHUS MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJIEKYJa, MOJib, MOJIIPHBIM OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBaJICHTHAs, MOHHASI, METAIJIMYECKAs,, BOJOPOAHAS ), KPUCTALINYECCKAsT PEUIETKA,
TANBl  XUMHAYECKUX  PEAKLUUd, PacTBOpP, DJIEKTPOIUTHI,  HEICKTPOJUTHI,
BJICKTPOJINTHYECKAA JAUCCOLMALMS, OKHUCIUTENL, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklnMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
BJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon [l WM. Menaeneena,
3aKOH COXPAHEHMSI MACCHI BELUECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPIUU
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUM,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM HMCMOJIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BCIIECTB B OBITY U MPAKTUYECKOUN NEITEIILHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMEHHI BBISIBJISITH XAPAKTEPHBIC MPU3HAKH TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOJIB30BATh COOTBETCTBYIOLIUE MOHATUS IPU
OMUCAHUN HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocTtaBineHus (OpPMYJ BEHIECTB M  YPaBHEHUH  XMMUYECKHMX  PEaKUui,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YyrapHbld ra3, YIJIEKHCIBIA ra3, aMMHAK, raiiéHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COJIA, MUPUT U IPYTHCE),

c()OPMUPOBAHHOCTh YMEHUH ONPEACIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAS, BOAOPOJHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKOH PEIETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUIMYECKAS ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHECHU,

c()OPMUPOBAHHOCTH YMEHUN YCTaHABJIMBATh MPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMPEACIEHHOMY KIIACCY/Tpymme
COCIMHEHMI (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAIUIBI, OKCUIBI, OCHOBAHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICII IEPUOJAAYECKOTO 3aKoHA JI.
H. Menaeneera 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHWI XapaKTEPU30BATh JIICKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKHUX JNeMEHTOB 14 mnepuonoB IlepuoanvecKkoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTtanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMUYECKUX JJIEMEHTOB U WX COEAUHEHUNA
o nepuoaam u rpynnam [lepuoanueckoit CUCTEMBI XUMUYECKUX JIEMEHTOB []. U.
Menaeneena,

C()OPMUPOBAHHOCTh YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX  BEIUECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;

Cc()OPMUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHAE PEAKLUM 10
PA3IMYHBIM MPHU3HAKAM (YMCIYy WM COCTaBY PEArMpyrOLIMX BEUIECTB, TETUIOBOMY
3(h(deKTy peakunu, U3MEHEHUIO CTENEHEH OKHUCIICHUS 3JEMEHTOB, 0OpaTUMOCTH
PEAKIMH, YYACTHIO KaTalu3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTABJISITh YPABHCHHS PEAKLMA pa3MYHBIX
TUIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIMI HOHHOTO 0OMEHA, YUUTHIBAS
VCIIOBHSA, ITPH KOTOPBIX 3TH PEAKLUU UAYT 10 KOHILIA,



c(OPMHUPOBAHHOCTL YMEHUI MPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KQYeCTBEHHBI COCTaB pa3IMYHBIX HEOPraHWYECKUX BEILIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  paCKpbIBaThb CYHIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA MOCPEACTBOM COCTABICHMSI JIEKTPOHHOTO OajiaHca
JTHAX PEaKIN;

c(OPMHUPOBAHHOCTb YMEHUN OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PAaBHOBECHUSI
B 3aBUCUMOCTH OT BHEUIHETO Bo3aehcTBus (mpuniuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKalllUe B OCHOBE MPOMBILUICHHOTO MOJYUEHUs] CEPHON KUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTH MPEACTaBICHUI 00 OOIIMX HAYUYHBIX MPUHIMINAX U
AKOJIOTMYECKUX MPOoOJieMaX XMMUYECKOTO TPOM3BOJICTRA,;

c(OPMHUPOBAHHOCTH YMEHHUI MPOBOAUTH BBIYMCIEHHS C MCIOJIb30BAHUEM
MOHSATHSI «MAccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHHWHA Tra30B
IPU XUMHUYECKMX PEAKIUSIX, MACChl BEUIECTBA WK 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCEe WJIM O0OBEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHHUSI SHEPTUH;

c(OpMHUPOBAHHOCTb YMEHMM COOIIOIATH TPaBUIIA TOJIB30BAHUS XUMUUECKOM
MOCYJI0 M JTabOpaTOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWiia OOpalleHUs ¢
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKIUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTh YMEHHUI TMJIAHUPOBATh W  BBIMOJHATH XUMHUECKHUI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTaiu3aropa,
OMpPENEJICHUE CPEebl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BIMSHUE PA3TUUHBIX (AKTOPOB HA CKOPOCTh XMMHMUYECKOW pEeaKivu,
PEAKIMM MOHHOTO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha Cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
TemaMm «MeTajuibly U «HemeTauibl») B COOTBETCTBMM C TpaBUJIaMU TEXHHUKH
0€30MacHOCTH pH OOPAILCHUM C BELIECTBAMH W JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amucu
YPaBHEHU COOTBETCTBYIOLIMX peakiuii U (GopMyIMpoBaTh BHIBOJbI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(POPMALMIO, TOJNYYAaEMYK) M3 Pa3HbBIX MCTOYHHKOB (CpPEACTBA MacCOBOW
KOMMYHUKaMK, MTHTEpHET U IPYyTrux);



c()OPMUPOBAHHOCTL ~ YMEHHMU  cOOMMIOAATh  MpaBWja  AKOJOTHYECKH
LETECO00PA3HOr0 MOBEACHUST B OBITY W TPYJAOBOH MEITEIBHOCTH B IEISIX
COXPAHEHUSI CBOETO 3J0POBbSl M OKPY’KAKOILIEH MPUPOJHOW Cpenbl, OCO3HABAThH
OMACHOCTh BO3JICHCTBUS HA KMBBIC OPraHU3Mbl OMPEACAEHHBIX BEIICCTB, MOHUMAs
cmbicn mokazarens [1/IK, mosicHAT, HA mOpuUMepax CnocoObl YMEHBILICHUS W
MPEA0TBPALICHUS X BPETHOTO BO3ICHCTBUS Ha OPraHU3M YEI0BEKA,

JUIsl OOyYaroMIMXCSd C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMCHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM

JUISL  clenbix H cinaOoBUIAIMX O0yYaroUXCsi: YMEHHE WCIOJIb30BaTh
peNbepHO-TOYCUHYI0 cUCTeMy 00o3HaueHuil JI. Bpaitnsg ajig 3anucu XuMUYECKUX

dbopmy.



TEMATNYECKOE NJ1AHNPOBAHWNE

10 KJTACC
KonnyectBo 4yacos ONEKTPOHHbIE
HanmeHoBaHMe pa3genoB U TeEM (unposble)
Ne n/n KoHTponbHble  [lpaKTuyeckue
nporpammubl Bcero obpasoBaTesibHble
paboThbl paboThbl
pecypcsbl
Pasgen 1. TeopeTuyeckune 0OCHOBbI OpraHMYecKom XumMmnm
MpesMeT opraHMyeckon xumun. Teopus
11 CTPOEHUA OpraHnYecKnx coegmHeHnin A 3 bubnoteka LIOK
' P P A ' https://m.edsoo.ru/7f41837¢
M. ByTneposa
WToro no pasgeny 3
Pasgen 2. ¥Yrnesogopoabl
2.1 MMpefenbHble YrneBojopoabl — anKaHbl 2 bubnnoteka LIOK
' PeA y AOPOA https://m.edsoo.ru/7f41837¢
99 HenpepencHble yrneso4opoabl: ankeHsbl, 5 1 Bubnnoteka LLOK
' aNKafuneHbl, aiKUHbI https://m.edsoo.ru/7f41837c
bnbnuoteka LLOK
2.3 ApomMaTunyeckue yriesofopojbl 2
P y AOPOA https://m.edsoo.ru/7f41837c
24 MpupoAHbIE NCTOYHUKN YTNEBOLOPOLOB U 3 1 Bubnunorteka LLOK
' nx nepepaboTka https://m.edsoo.ru/7f41837c
WToro no pasgeny 13

Pasgen 3. Kucnopogcogepxxaumue opraHnyeckue coeguHeHns
buénuoteka LLOK

https://m.edsoo.ru/7f41837c
3.2 Anbaernabl. Kap6oHOBbIE KMCOThI. 7 1 bubnuoteka LLOK

CnoxHble aupsl https://m.edsoo.ru/7f41837c

3.1 CnnpTbl. ®eHoN 3
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bubnuoteka LLOK

) 1
33 YTnesoae! 3 httDs://m.edsoo.ru/7f41837¢

WToro no pasgeny 13

Pasgen 4. AsoTcofeprkalime opraHM4Yeckue coeguHeHns

bnébnuoteka LLOK

41 AMWHbI. AMUHOKNCOTBLI. Benkun 3
https://m.edsoo.ru/7f41837c
WToro no pasgeny 3

Pasgen 5. BbICOKOMOIEKY/IAPHbIE COeAVNHEHUA

bubnuoteka LLOK

51 Mnactmaccbl. Kayyykn. BonokHa 2
Yy https://m.edsoo.ru/7f41837c

WToro no pasgeny 2

OBUWEE KOJIMYECTBO YACOB MO NMPOIrPAMME 34 2 2


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KTACC

HavmMeHoBaHMe pasfenoB U Tem
nporpaMmmbl

Ne n/n

Pasgnen 1. TeopeTuyecKme OCHOBbI XUMUK
CtpoeHune aTomoB. Meproamnyeckunii 3aKoH
11 n Mepuognyeckas cMcTeMa XMMNYECKNX
anemeHTOoB . . MeHpaeneesa
CTtpoeHue BellecTea. MHoroobpasue
BELLeCTB

1.2

13 XunMunyeckne peakumu

NToro no pasgeny

Pasfen 2. HeopraHmnyeckasa xmmus

2.1 MeTannsbl

2.2 HemeTtannsl

CBsA3b HEOPraHMYeCKNX 1 OpraHnyeckux
BELLECTB

2.3

MToro no pasgeny

Pasgen 3. XnmMua n K1U3Hb

3.1 XUMUSA N XXN3Hb

KonnyecTBo 4yacos

Bcero

13

17

KOHTpO/bHbIE
paboThbl

MNpakTnyeckune
paboThbl

ONeKTPOHHbIe

(undposble)
obpasoBaTefibHble

pecypcbl

bunénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bunénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bunénuoteka LLOK
https://rn.edsoo.ru/7f41837c
bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bunénuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







MOYPOUHOE NM/TAHNPOBAHWE
10 KJTACC

Tema ypoka

MpesMeT OpraHNYecKoin xummm, eé
BO3HUKHOBEHWE, Pa3BUTHE W 3HAYEHNE

Teopus CTPOEHUS OpraHNyYecKux
coegmHeHuin A. M. byTneposa, eé
OCHOBHbIe NMONOXEHMNSA

MpeacTaBneHne 0 Knaccupmkaymum
OopraHnyYyeckux BeLLecTB.
HomeHknatypa (cuctematuyeckas) u
TPUBMaNbHble Ha3BaHWUA OPraHUYecKnx
BeLLecTB

AJKaHbl: COCTaB M CTPOEHMUE,
rOMO/IOFMYECKNIA paf

MeTaH 1 3TaH — npocTeiiwmne
npefCcTaBUTENN anKaHoB

ANKeHbl: COCTaB U CTPOEHME,
cBoOWicTBa

3TWUneH n NponuaeH — npocTenwne
npeLCcTaBUTENN aKeHOB
MpakTnyeckasa paborta Ne 1

«lMonyyeHne aTUNEHa N U3yYeHne ero
CBOICTB»

KonnyectBo yacoB

Bcero

KOHTpO/IbHbIE
paboThbl

MpakTnyeckune
paboThbl

JaTta
N3yyeHuns

ONEKTPOHHbIE

unpoBbIe
obpasoBaTefbHble

pecypchbl

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837¢

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c

bubnuoteka LLOK
https://rn.edsoo.rn/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

10

1

12

13

14

15

16

17

18

AnkagveHsl. bytagnen-1,3 n
meTunbyTtagmeH-1,3. MonyyeHune
CMHTETUYECKOr0 KayyyKa U pe3uHbl
AJKWHBI: COCTaB M 0COBEHHOCTHU
CTPOEHUS, TOMONIOINYECKNI pag,.
ALeTnneH — npocTenwni
npefCcTaBUTENb aJIKNHOB

BbluncneHusa no YpaBHEHUIO
XMMUYECKOW peakynn

ApeHbl: 6eH301 1 TONyOn.
TOKCUYHOCTb apeHoB

leHeTUYecKas CBA3b YrNeBoj0pPOAOB,
NPUHAANEXALLMUX K Pa3INYHbIM
Knaccam

MprpoaHbIE UCTOYHUKN
yrneBofOpPOAOB: NMPUPOLHbINA ra3 un
MOMyTHbIe HEPTAHBIE rasbl, HEPTH W
NpoAyKTbl eé nepepaboTKku

MprpoaHbIE UCTOYHUKN
yrneBofOpPOAOB: NPUPOLHbINA ra3 un
MOMyTHbIE HEPTAHbIE rasbl, HEMPTH U
NpoAyKTbl eé nepepaboTKu

KoHTponbHas pa6otaNel no pasgeny
«Y rNnesofoposbl»

MpenenbHble O4HOATOMHbIE CMIUPTI:
MeTaHo/ 1 3TaHo/. BogopogHas cBA3b
MHOroatoMHble CNUPThI:
STUNEHTINKONb U TNNLEPUH

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bnbnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bnbnuoteka LLOK
https://m.edsoo.ru/7f41837c

bnébnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

buénuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

19

20

21

22

23

24

25

26

27

28

29

deHoN: CTPOEHNE MONEKYbI,
(hM3nYeCcKne N XMMMUYEeCKne CBOICTBA,
NPUMeHeHne

Anbferngbl: hopmanbaerng un
auetanbgerng. ALeToH
O[HOOCHOBHbIE MpefesibHble
KapbOHOBbIE KUC/OTbI: MypaBbUHas 1
YKCYyCHas

MpakTnyeckas paboTa Ne 2.
«CBOICTBa pacTBOpa YKCYCHOW
KNCNOTbI»

CTeapuHoBas 1 0/1eMHOBASA KUCOThI,
KaK npeacTaBuTeN BbICLINX
Kapb6OHOBbIX KNCAOT

Mblna Kak COMn BbICLINX KapBOHOBbIX
KWUCNOT, UX MOtOLLee AelicTBME
CnoXHble 3ahnpbl Kak NPOM3BOLHbIE
KapboHOBbIX Kucnot. Mmaponus
CMIOXHbIX 3(h1poB

XKupbl: rugponns, npuMeHeHue,
6uonornyeckas posb Xnpos
YrneBofbl: cocTaB, Knaccugukawyms.
BaxHeiilwne npeacTaBuTenu:
rnoKo3a, PpyKrosa, caxaposa
Kpaxman n uenntonosa Kak
NPUPOSHbIe NONMMEPSI
KoHTponbHas paboTaNe2 no pasgeny
«Kucnopogcogepxaline

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837¢


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

30

31

32

33

34

OpraHMYecKne COeANHeHUs»
AMWHbI: METUNAMUH N aHUTUH

AMUHOKUCNOTbI KaK aM(poTepHble
OpraHnYeckne CoefMHeHUs, X
6uonorunyeckoe 3HayeHue. Mentugbl
benkn kak npnpoaHble
BbICOKOMO/IEKYNISIPHbIE COeANHEHUNS
OCHOBHbI€ MOHATUA XUMUK
BbICOKOMOJIEKYNSAPHLIX COELUHEHNN
OCHOBHble MeTOAbl CMHTE3A
BbICOKOMO/IEKYNSIPHBIX COEANHEHWIA.
MnacTmacchl, Kay4yyku, BOJIOKHA

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

34

bubnuoteka LLOK
https://m.edsoo0.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo0.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837¢


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KNTACC

No
n/
n

KonnyecTtBo 4yacoB

Tema ypoka Bcer KOHTPO/IbHBI
0 e paboTsbl

XVUMUYECKNIA 3NEMEHT.
ATOM. ON1eKTPOHHaA 1
KOH(Mrypaumns aToMoB

MepnoanYeCcKINin 3aKOH U
Meprnogunyeckas cuctema
XUMUYECKNX 3N1EMEHTOB

O. . MeHpeneeBa, ux 1
CBSA3b C COBPEMEHHOWA

Teopuei CTpoeHuns

aTOMOB

3aKoHOMepHOCTHU

N3MEHEHUS CBOICTB

XUMWUYECKNX 31EMEHTOB U

NX COEANHEHNWIA NO

rpynnam n nepuogam.

3HayeHune 1
NnepuoamnyecKoro 3akoHa

N CUCTEMbI XUMUYECKUX
anemeHTtoB A.W.

MeHpeneesa B pa3BuTunn

HayKu

CTpoeHue BellecTBa.
Xnmnyeckas cBsisb, eé 1
BUAbI; MEXAHW3Mbl

lNMpakTnyecku
e paboThbl

Jata
n3yyeHu
e

ONEeKTPOHHbIe LNppoBbIe
obpasoBaTe/ibHble pecypchl

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

Bn6 bnonuoteka LLOK
https://m.edsoo.ru/7f41837cnnoTeka LLOK
https://rn.edsoo.ru/7f41837¢


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

06pa3oBaHuUs
KOBafIeHTHOI CBA3MN.
BogopofHasa cBA3b

BaneHTHOCTb.
AnekTpooTpuLaTensHOCT
b. CTeneHb OKUCNEHUA.
BeulecTtBa
MOJIEKY/IAPHOIO 1
HEMONEKYNIAPHOTO
CTPOeHUs

MoHATME O AUCMEPCHbIX
cuctemax. VICTUHHbIE 1
KONMONAHbIE PACTBOPLI.
MaccoBas gons BewecTsa
B pacTBope
Knaccudukayma n
HOMeHKNaTypa
HeopraHnyeckux
COEeANHEHWIA.
["eHeTMYeCKada CBA3b
HeopraHM4yecknx
BELLeCTB, Pas3/INYHbIX
Knaccos

Knaccupukaumns
XUMMNYECKUX peakunin B
HeopraHM4yecKon u
OpraHMYecKom XMMUN.
3aKOH COXpaHeHnsa macchl
BeLLEeCTB; 3aKOH

bnébnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK https:// Bubnunoteka
LOK
https://m.edsoo.ru/7f41837cm.edsoo.ru/7f4183
7c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

10

1

12

13

14

COXPaHeHMs 1
npeBpaLLeHns aHeprum
NpU XUMUYECKMX
peakLmsx

CKopocTb peakuum.
O6paTumMble peakuuu.
XUMNYecKoe paBHOBecue

MpakTuyeckasa paboTa No
1 «BnunsHune pas3nnyHbIx
(haKTOPOB Ha CKOPOCTH
XUMWNYECKON peakumm»

DNeKTpoNnTmUYecKas
auccounaumna. NoHAaTre o
BOZOPOAHOM NokKa3saTesne
(pH) pacTtBopa. Peakuunu
MOHHOT0 06MeHa.
TMAponn3 opraHnyYecKmx
N HEOPraHNYecKnx
BeLLecTB

OKncnuTenbHoO-
BOCCTAHOBMUTE/bHbIE
peakuun. NMoHATHE 06
3/71eKTPO/IN3e pacniaBoB U
pacTBOpPOB COJel
KoHTponbHas paboTta no
pasgeny «TeopeTunyeckune
OCHOBbI XUMUU»
MeTannbl, X NONOXKEHUE
B Mepuognyeckomn

bnébnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

15

16

17

18

19

20

CUCTEME XMMUYECKUX
anemeHToB A. L.
MeHpeneesa n
0COBEHHOCTU CTPOEHMSA
aTomoB. O6uune
hunsnyeckmne CBOMCTBA
mMeTasfnos

CnnaBbl METaNMOB.
DNEeKTPOXMMUYECKNIA pAaf,
Hanps>XeHUin meTannos

XUMUMYECKMe CBOMNCTBA
BaXKHEMLWMNX MeTannos
(HaTpwin, Kanuin, KanbUWi,
MarHui, anMUHURA) N NX
coeanNHEHNI

XUMUNYECKMe CBONCTBA
Xpoma, Meaun n nx
COefVHEHNN
XMMMYECKMe CBOMCTBA
LMHKa, Xenesa n nx
coeanHEHNI

MpakTnyeckasa paboTa Ne
2. "PelweHune
3KCMepUMEHTaNbHbIX
3afiay no Teme
«MeTannbi»"

HemeTtannbl, Ux
MONOXEeHWe B
Mepuofmnyeckon cucrteme

buénuoteka LLOK
https://m.edsoo.ru/7f41837c

bnénuoteka LLOK
https://m.edsoo.ru/7f41837c¢

bubnuoteka LLOK
https://m.edsoo.ru/7f41837¢

buénuoteka LLOK
https://m.edsoo.ru/7f41837c

buénuoteka LLOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://m.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

21

22

23

24

25

26

XUMUYECKUX 3/TEMEHTOB
O. . MeHpeneeBa n
OCOBGEHHOCTM CTPOEHMSA
aToMOB

®dn3nyeckne cBoincTea
HemeTannos. AnnoTponus
HemeTan/ioB (Ha npumepe
Kucnopoga, cepbl,
thocgopa u yrneposa)
XUMUYECKNE CBONCTBA
rasioreHoB, cepbl U KX
coeanHEHNI

XnMunyeckme cBoICTBa
asoTa, pocopa n nx
coeanHEHNI

XnmMnyeckmne ceoliictea
yrnepoga, KpemMHus n nx
coeaNHEHNI

MprMeHeHVe BaXKHELWNX
HEeMeTannoB U nx
coeanHEeHWI

0606lLEeHNE 1
cucTeMaTmnsayms sHaHuin
no teme «Hemetannbi».
BbluncneHusa no
YPaBHEHUAM XUMUYECKUNX
peakuuii n
TepMOXUMUYECKNE
pacuéThl

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

27

28

29

30

31

32

MpakTuyeckaa pa6oTa Ne
3. «PeweHune
aKcnepuMeHTanbHbIX
3afay rno reme
"HemeTtannbl"»

KoHTponbHas paboTta no
Temam «MeTannbl» n
«HemeTannbl»

HeopraHuyeckune u
OpraHM4eckKune K1cnoTol.
HeopraHuyeckune u
opraHuyeckue 0CHoBaHMA

AmMdoTepHble
HeopraHnyeckue u
opraHuyeckue
COeAUHEeHNS.
eHeTHnYecKas CBA3b
HeopraHMYyecknx un
OpraHn4Yeckmnx BeLLecTs

Ponb xumun B
obecneveHun
3KO/TIOFMYECKOIA,
3HEpPreTUYeckKon u
NuLLEBOA 6€30MacHOCTH,
pasBUTUN MeAULNHb

MpeacTtaBneHus o6
00 MX HAYYHbIX
npuHUMNax
NPOMbILWNIEHHOTO

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

buébnuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

nonyyvyeHuns BaXKHeMLWmnxX

BeLLecTB
3 YenoBek B MMpe BELLECTB 1 bubnuoteka LLOK

N martepuanos https://rn.edsoo.ru/7f41837c
34 XUMUSA 1 300p0BbE 1 bubnuoteka LLOK

yenoBeka https://rn.edsoo.ru/7f41837c

OBLWEE KOJIMYECTBO
YACOB INO NMPOrPAMME

34 2 3


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






