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HOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CPEAHEro o0mero oOpa3oBaHus
pazpaboTaHa Ha OCHOBe deaepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
denepanbHoil  00pa30BaTEILHON MPOTPaMMBbl  CPEAHEro 00IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBneHHbIX B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom KoHuenmuu npenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anmsx PoccHiicKoin
denepauny, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeNIbHbIE OPOrPaMMBL, W
OCHOBHBIX TOJIOKEHUH «CTparerud pa3BUTHS BOCIHHTAaHUS B PocchiACcKoi
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopsbxenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUM, K ONPEACTCHUIO
oOuiei cTpareruu 00y4YeHUs, BOCIIMTAHUS M Pa3BUTUS O0YUYarOIIUXCs CPEICTBAMU
yaeOHoro npeameta «Xumus» s 10—11 kimaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nonoxkeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LEIIEH,
coepKaHUs, PE3yJbTaToB OOy4YeHUs] W TPeOOBaHWA K YPOBHIO MOJTOTOBKH
BbIITY CKHAKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BbIMYCKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3allvK, SBJISETCS HEOThEMJIEMOW YaCThlO WX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEPLIAOLIAM  3TallOM  peajM3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, NPUCYIIAX
LEJIOCTHOW CHCTEME XMMHUYECKOro OOpa3oBaHMs. OTHM LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHI
YeNIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAaHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanu3yercs XuMuueckoe 0O0pa3oBaHHE
00y4YarouMxcsi Ha YPOBHE CPEIHEr0 001Iero oOpa3oBaHus CPEACTBAMUA YUEOHOTO
npeaMeTa «XuMus», COACPKAHME M TOCTPOEHHE KOTOPOTO OMpPENCICHBl B
oporpaMMe N0 XUMHM C YYETOM CIHCUM(PHUKU HAYKA XUMHH, €€ 3HAYCHHS B
NO3HAHWM TMPUPOJBI U B MATEPUATBHON KM3HU OOLIECTBA, & TAKXKE C Y4YETOM
o0mMX [eneid W OPUHLMIOB, XaPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSTHHE
CUCTEMBI cpeAHero oduero odpazopanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPAET OCOOYIO POJib B
COBPEMEHHOW IMBWJIM3ALMH, B CO3aHWU HOBOHM 0a3bl MAaTEpPHAILHON KyJIBTYPBI.
Ona BHOCHUT CBOH BKIaJ B (JOPMHUPOBAHME PALMOHAIBLHOTO HAYYHOT'O MBILUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY>KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpOoE (POPMHUPYETCS B XMMHM HA OCHOBE MOHUMAaHMS
BELICCTBEHHOIO COCTaBa OKPY>KAIOIIET0 MUPA, OCO3HAHWS B3AMMOCBSI3M MEXKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMHsI CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KOKAOro 4wieHa oOmecTBa. COBPEMEHHAs XHMMHsS Kak Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBiIcHA HAa PELICHUE
rI00aNbHBIX  MPOOJIEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBHIPHEBOMA,
SHEPreTUUCCKOH, MUIIEBOM, SKOIOTMYECKON 0€30MAaCHOCTH U OXPAHBI 310POBBSI.

B coorBerctBHUM ¢ OOUMMH LENSMHA W NPUHLMIIAMH CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOJUMYK) WM JJsi  BbIpAa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHCIIHOTO BKIKOYECHHS B SKM3Hb COLOMYMA, NPOAOKCHUS
00pa3oBaHMsl B PA3JIMYHBIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIMOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  0a30BBIE  KYpChl  —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COACPYaHHsSI KOTOPBIX SIBJIIFOTCS OCHOBBI OA30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYEeCKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOLICH XUMUM) U
OpraHu4yeckon XuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CHeYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BELIECTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa coaepkaHust KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOPraHWYECKass XUMUs» C(POPMHpOBaAHA B MPOrpaMMeE IO XUMHM HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuana W 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHS OPraHU4eCKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTCPEOXUMHUYECKMX M  DBJICKTPOHHBIX
OPEICTABICHUA O CTPOCHHMHM BewECTB. CBEAcHHS 00 HM3y4aeMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB 0 CIOXHBIX OMOJIIOTHUYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOil XHMHH TMOJYYArOT PA3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NMEPBOHAYAIBHBIE
NPEJICTABICHHAS O XUMHAYECKOHN CBSI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBMCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, 0 XUMUYECCKOW PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUst B NpeaMeTe «XuMmus» 0a30BOr0 YpPOBHs
pacCMaTpUBAETCS M3YYEHHBI HA YPOBHE OCHOBHOIO 00mmero o0pa3oBaHUs
TEOPETUYECKUI Marepuanl M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HEOpraHuyecKas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOIIETEOPETUYECKUX W METOMOJIOTHUECKUX TO3ULIMIA,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 OOBACHSIOWEH W MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHUN O BOKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MpPOTEeKaHus aonoyHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKaHUS, MMEIOIUMHU KYJIbTYPOJOTUYECKUH W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHWIO B3aUMOCBS3M XUMHUH C
JAPYTUMH HAyKaMH, PACKPBIBAIOT €€ POib B MO3HABATEIBHON M MPAKTHYECKON
JESATEIbHOCTA YENIOBEKA, CHOCOOCTBYIOT BOCHHUTAHHUIO YBAKCHHS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBIITYCKHUKY OPWUEHTHUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATh WH(OPMALUIO U
OPUMEHATH €€ Ui TONOJHEHWsS 3HAHWMA, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIEPUMEHTAIBHBIX HCCIEA0BATEIBCKUX 3a1a4. B nenoM conepikanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HAa
(opMupoBaHue y OOYYAKOIMMXCS MHPOBO33PEHUECKOH OCHOBBI JUISl TIOHUMAaHMS
¢unococknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPA, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TO3HABAEMOCTh NPHUPOIHBIX SBICHHNA NYTEM DHKCOEPUMEHTA W
pPELICHUS TPOTUBOPEYM MEXIYy HOBBIMH (DakTaMH M TEOPETHUECKAMU
NPEANOCHUIKAMH, OCO3HAHUE POJIA XUMHUM B PEIICHUHU SKOJIOTMYECKUX MPOOJeM, a
TaKKe MPOOJEM COEPEIKEHUS SFHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS W COLMAIIM3ALNAA
o0yvarolmuxcsl MPUHATBIE MPOTPaMMON MO XWMHH TOAXOAbI K ONPEICICHUIO
COJNEP)KaHUSI M TOCTPOCHUs TMpPEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHKE
YHUBEPCATBHBIX YYEOHBIX JACHCTBHN, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IAYHBIX BHJOB JACIATEIILHOCTH. pPEIICHUS MpPOOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMaLUK, HEOOXOAUMBIX JJIsl TPHOOPETEHUS OMbITA TPAKTHYECKOM
U UCCIIECIOBATENIbCKON NEATENBHOCTH, 3aHUMAIOUICH BaKHOE MECTO B MO3HAHWHU
XUMUH.

B npakthke npenopaBaHus XWMHHA KaK HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHET0 OOUIEr0 00Pa30BaHUs, TPH OMPEACITICHUN
COJICPKATENIBHON XapPAKTEPUCTUKK LENICH WM3YyYEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIILHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOAWYECKOW TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIEH WU3YYCHHUS
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



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

e (opMUpPOBAaHME CHCTEMBI XUMUYECKUX 3HAHWUHA Kak  BaKHEHIICH
COCTaBJISIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUH XWMUH,
OCBOCHHE sI3bIKA HAYKW, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000UIEHHI MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHUE C MCTOPHUEH
WX PA3BUTHUS U CTAHOBJICHMS,

e (popMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWUYECKHX pEaKUui, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMECHHH OpPWUEHTUPOBATBCS B MHPE BEIIECTB M XUMHWYECKHUX SIBJICHUH,
MMEIOIIMX MECTO B IPAPOJE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMEHUH U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOMKOACHAEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCICPUMEHTA, COOMIOACHUEM  IPaBUII
0€30MacHOro OOPAICHHUSI C BEIICCTBAMM.

Hapsiny ¢ atum, copeparenbHas XapakTepUCTHKA LENEeH U 3a1a4 U3YUYeHUs
IPEeAMETA B TPOrpamMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMM IPUOPHUTETAMHU B CUCTEME CPeaHEro o0uiero oOpasopanus. CeroaHs B
OPENOAABAHMM XUMUM B OONBIICH CTENEHW OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACpKaHWsT OOy4YEHWs, OPHECHTHPOBAHHON Ha
NOJrOTOBKY BBIMMYCKHUKA 001I€00pa30BaTENIbHON OpraHu3alyy, BIAJCIOIIErO HE
HAO0OpOM 3HaHWi, a (PYHKUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOcCOO0aMH W
YMCHHSIMHU AKTMBHOTO MOJIYYCHUS 3HAHWI W MPUMEHEHUS WX B PEAIBHOHN >KU3HU
JUISL PELIEHUS] TTPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM TpM HM3YYEHUM MPEAMETA «XUMHUS» TOMUHHPYHOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a]1a4H, KAK:

anantanusi 0OyYarolMXCsl K YCIOBUSAM JTUHAMUYHO Pa3BHUBAKOIIETOCS MHPA,
(GOpMUPOBAHME  MHTEJUICKTYalbHO  PA3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO FPAMOTHBIX
PELICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYALUSIX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMEHEHUEM,

(¢opmupoBaHue y OOyYArOHMIMXCS  KIIFOUEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMI), UMEIOLIMX YHUBEPCATBbHOE 3HAUEHUE I PA3IMYHBIX BHAOB
JEATEILHOCTH. PEIIEHUS TPOoOJIeM, MOUCKa, aHalu3a U 00paboTku mH(popManuy,
HEOOXOOUMBIX Ui MPUOOPETEHHs OMbITA JACATEIBHOCTH, KOTOpas 3aHMMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe I OLUECHKH C TNO3ULUHI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIIMSHUS BEMIECTB W XUMHUYECKUX
MPOLIECCOB HA OPraHU3M YEJIOBEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00yUarOIIMXCS: CTOCOOHOCTH CAMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS IO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIB30BaATh
COBPEMEHHbIC MH(OPMAIMOHHBIE TEXHOJOTHM JIjIsl TIOUCKA W aHallu3a yueOHOH u
HAYYHO-MONYJISIPHONW HH(POPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILLIEHUS, HAOMIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCHEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  T'yMaHMCTUYECKOH
HAMPAaBJICHHOCTH XMMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAOTIONB30BAHMUS, TIOMOJHEHHS SHEPIETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOILIEHHUS K MPUPOAEC M CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHUs OMbITa
UCMOJIb30BAHUSl TMOJMYYEHHBIX 3HAHWN Uil MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYALIUSX, CBI3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yueOHoM maHe cpemHero oOmero oOpa3oBaHus YYEOHBIA MpeaMeET
«XAMHUS», H3y4acMblii Ha 0a30BOM YPOBHE, SBIISETCS 00S3aTEbHBIM YYEOHBIM
OPEIMETOM.

OO1wee Ynceno 4acoB, OTBEAEHHBIX /ISl U3YUCHUSI XUMUH, HA 0a30BOM YPOBHE
cpenHero obmiero odpaszoBanusi, cocrapisier 68 vyacos: B 10 knacce — 34 yvaca (1
yac B Heeno), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teoperuveckne 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuyYECKOl XUMHUK: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
NOJlyYEHWU HOBBIX BELIECTB M MaTEpHaoB. Teopusi CTPOCHHS OPraHM4eCKHX
coequHennii A. M. Bytneposa, €€ 0CHOBHBIE IONOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XHUMHYECKas CB3b B
OPraHUYECKUX COEAMHECHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne 0 Kiaccu(pUKaMM OPraHUYECKUX BellecTB. HoOMeEHKIaTypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATU4ecKasi) W TPHUBHAJBHBIC HA3BaHMS
BOKHEHINNX ITPEACTABUTEIEH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M WX MPEBPALLICHUH:
O3HAKOMJICHME C oOpa3luamMu OPraHWYECKWX BEUICCTB M MATCpUAIIAMH HA WX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHWYECKWX BEIIECTB, HAOMIOJCHUE W
OMUCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAID OPraHUYECKUX BELIECTB
IIPU HAIPEBaHWU (IJIABICHKUE, OOYTIIMBAHUE H TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMI psa. MeraH W 3TaH —
OPOCTEHIIME MPEACTABUTENN AITKAHOB. (PU3WYECKUE W XHMHUUYECKUE CBOMCTBA
(peakumm 3aMelIcHUsT W TOPEHHS), HAXOXKACHWE B MPUPOJAC, MONYYCHHE H
NPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAN PsAA. DTWICH W MPONUJIIEH —
OPOCTEHIINE MPEACTABUTENN QAITKCHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM THAPUPOBAHUS, TAJOTCHUPOBAHUS, THUAPATALMU, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: OytagueH-1,3 u meTwinOyraaueH-1,3: cTpoeHue, BaKHEHIIUE
XUMHYECKHAE CBOMCTBA (peakuus noaumepu3anun). [1olydeHne CHHTETUYECKOTrO
Kay4yKa U PE3UHBI.

AJIKUHBI. COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIICH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWMHOB. COCTaB, CTPOCHHUE, (DU3HYECKUE W
XUMHYECKHAE CBOMCTBA (PEaKkUMK THAPUPOBAHMS, TAIOTCHUPOBAHUS, TUAPATALIH,
TOPEHHS ), TOJYYEHUE U TPUMEHCHHE.

Apenbl. beH30i: cocta, cTpocHHE, (PU3NYECKME W XMMHUYECKUE CBOWCTBA
(peakumu raJOreHUPOBAHKS U HUTPOBAHUS ), MOJYYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U XUMUYECKUe  CBOUCMEA  (peaxyuu
2AN02EHUPOBANUS. U  HUMPOBANUs,), noiyyeHue u npumenenue. TOKCHYHOCTB



apeHOB. ['eHeTHUecKas CBs3b MEXKIY VYITIEBOAOPOJAAMM, MPUHAMICKANIUMH K
PA3JIAYHBIM KITACCAM.

[IpupoaHbIE WCTOYHHMKM YIJIEBOAOPOAOB. [IpMpoaHBIA ra3 W MOMYTHBIC
He(TsaHble Tasbl. Hedre m €€ mpoucxoxkneHue. CrnocoObl nepepaboTKu HEPTH:
NEPETOHKA, KPECKUHI (TEPMUYECKHMMA, KAaTalIMTHYECKWW), MHPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHEHHE B MMPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib U TPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHMS BEUIECTB W WX MPEBPALICHUN:
O3HAKOMJICHME C oO0pa3laMu I[JIacTMacCc, KaydyyKOB M PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOACIMPOBAHUE  MOJICKYJ  YITIEBOAOPOAOB M
raJTOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTHYECCKON PabOThI: MOJIYYCHHUE STUIICHA
1 A3YYEHUE €TO CBOWCTB.

PacuéTHble 3a0a4n.

BelunicieHuss 1Mo ypaBHEHHIO XWUMHWUYECKOH peakumu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIMICCTBA WM MPOAYKTA PEAKIMH MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaep:xkammue opranndeckne coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHOT W 3TaHON. CTPOECHUE,
(U3NYECKUE W XMUMHUYECKHE CBOMCTBA (PECakUMM C AKTUBHBIMM METAJJIaMHU,
raJIOr€HOBOJOPOIAMHU, TOPEHHE), MPUMECHEHHE. BOaOpomHbBIe CBSI3W  MEXAY
MOJIEKYJIAMH CIIUPTOB. J|eCTBAE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJTOBEKA.

MHOroarOMHbI€  COMPTHL.  OTWICHTVIMKOJAbL W TJIHMLEPUH.  CTPOCHHUE,
(u3nyecKue W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UICTOYHBIMH
METAJlJIaMU, KAQUEeCTBEHHAs PEAKIMs HA MHOTOATOMHBIC ChUpThl). JleiicTBUEe Ha
OpraHu3M 4esoBeKa. [ [puMeHeHre TITMUEPAHA U STHIICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJIBI, (PU3NYECKUE M XUMUYECKHE CBOWCTBA.
TokcuunocTh Qenona. [Ipumenenne penomna.

Anpaeruabl W kemonvl.  DOPMAIBICTHI, AUETATBIACTUI.  CTPOECHHE,
(U3NYECKUE U XUMUYECKHE CBOMCTBA (PEAKUMW OKUCICHHS W BOCCTAHOBJICHMS,
KAUECTBEHHBIC PEAKIIMH ), TIOJTYUYEHUE U TPUMEHCHHE.

ONHOOCHOBHBIE TPEACIbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAsl KHCJIOTBI. CTPOEHHE, (PU3MUECKAE U XHMHUYECKUE CBOWCTBA (CBOMCTBA,
o0ume Uil Kj1acca KACIOT, PEaKIMsl 3TEPHPUKALIN), TOJYYEHUE U TPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxnable 3QUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHCIOT. ['maponus
CoXHBIX 3pupoB. XKupsel. ['naponus xupos. [IpumeHnenue xxkupoB. buogornyueckas
POJIb SKUPOB.




YrneBoabl:  COCTaB, KiacCHPUKanust  YIJIEBOAOB  (MOHO-, JHU- W
nojucaxapuiasl). [Jr0k03a — MpOCTEHIIMI MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3NYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom meau(ll), okucieHne aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHME TIIFOKO3bl), HAXOXKICHUE B MPHUPOJAC, MPUMEHEHUE,
ouojornyeckas poJib. @otocuHTe3. DPyKTO3a KAK H30OMEP IITHOKO3BI.

Kpaxman v nenntono3a Kak NpupoAHbIE MOJUMEPbl. CTPOEHHE Kpaxmana U
LEJUTION03bl.  DU3NYECKHE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
NPOBEACHUE, HAOMIOAEHUE W ONMUCAHWE ACMOHCTPALMOHHBIX OMBITOB. TOPEHHE
CIUPTOB, KAYECTBCHHBIE PEAKIMW OJHOATOMHBIX CIUPTOB (OKMUCIEHHWE 3TaHOJA
okcuaoM Meau(1l)), MHOroaroMHBIX COUPTOB (B3aUMOJCHCTBUE TIIMLEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom Mmemu(ll), B3ammoneicTBHME Kpaxmalla € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHele 3anaun.

BeluicieHuss 1Mo  ypaBHEHHIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEIMICCTBA WM MPOAYKTA PEAKIMH MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEp)KAIME OPraHNYECKUE COEAMHEHUS.

AMUHOKHUCIIOTHL KaKk aM(OTEPHbIE OPraHUYECKUE COECAMHECHUS. DU3NYECKHe
¥ XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA mpUMeEpe ruuuHa). bronormdeckoe
3HAUEHUE AMHUHOKHCIOT. [lenTuasl.

benku kak npupoaHBIE BBICOKOMOJEKYJSPHBIC coeAauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ACHATYpalusl, KAYECTBEHHBIE PEAKIINN HA OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
HAOJFOJICHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpauus OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKLIUA OCITKOB.

BbicokomosiekysipHbIe COCTUHEHUST

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHN, CPEAHSS MOJEKYIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPHA3ALIS U MTOJIMKOHACHCALIHS.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, TJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



Peanuzaius MeKnpeIMETHBIX CBS3CH MPU M3yUEHUN OPraHMYECKONd XUMHUH B
10 knacce OCYUIECTBISETCS YEpe3 MCIOJIb30BAHME KAk OOLIMX €CTECTBEHHO-
HAYYHBIX TIOHATHMN, TaK W TOHATUMN, SBJSIOUIMXCS CUCTEMHBIMU JUISl OTACITBHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTUS: SBJICHUE, HAYYHbIH (aKT, TUNIOTE3A,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KJIacCH(UKAIMS, NEPUOAUYHOCTL, HAOIIOACHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, SHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIICCTRA, PU3NUECKHUE BETUUUHBI U €TUHUIIB X U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTrocuHTE3, OHMOJIOTMYECKHA AaKTHBHBIC BelleCcTBAa (OCNKH, YIJIEBOABI, >KUPBI,
(EpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE MOPObI, TOJE3HBIE UCKOMAEMBIE, TOILIUBO,
pPECypCHL

TexHOoOrMsl: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpenaparsl, MaTEpUalibl U3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dyeMeHT. ATOM. SIpo aroma, H30TOMbL. ODJIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OopOuTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpEelElICHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNCKTPOHHAS KOH(PUTYPALUS aTOMOB.

[Tepnonnuecknii 3aK0H U [lepuoanueckas CUCTEMA XUMHYECKUX 3JIEMEHTOB
J. K. Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [leproanyeckoil crucTeMbl
xumuaueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMM MPOCTBIX W CJIOXHBIX BELIECTB MO TPyNmaM H IEPUOJAM.
3HAUYEHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIIpPHAs W TMOJIIPHAs, WOHHAS, METAIIMYEcKast). MexXaHU3Mbl
0o0pa3oBaHMsl KOBAJICHTHOH XWUMHYECKOH CBsi3W (OOMEHHBIH M JTOHOPHO-
aKkuenTopHeiid). BonopomHas cBs3b. BalneHTHOCTh. DNIEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.



BemecrBa  MONEKyISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEINECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUITA KPUCTATTAYECKON PEIIETKH.

[TonsaTne 0 mucCnEepCHBIX cucTteMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBL
MaccoBas 10JIs1 BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHUYECKUX COCIUHCHUM. Homenkmarypa
HEOPraHWYECKUX BEUIECTB. ['€HETMYECKas CBA3b HEOPraHMYECKUX BEILIECTB,
MPUHAIEKAMMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas  peakums.  Knmaccuukanms — XMMHYECKMX — peakumid B
HEOPraHWYEeCKOH M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX NTPH XUMHUECKUX PEAKLIUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iinuHbIX (pakTopoB. OOpaTHMBbIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIAE HA COCTOSHUE
XUMHAYECKOTO paBHOBecHs. [IpuHimn Jle [larense.

DnekTponuTryeckas aucconuanus. CUibHbIC U Clla0dbie 3JEeKTposnThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KMCIIAsA, HEUTPAJIbHAS, IETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadnun «llepruoaudeckas cUCTeMa XUMUYECKUX 37eMeHTOB JI. .
MenpeneeBa», U3yYeHUE MOJENICH KPUCTATUYECKUX PEIIETOK, HAOMIOACHHE W
OIMKCAHUE JEMOHCTPALIMOHHBIX W JJAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJOPOJa B MPUCYTCTBUU KaTajau3aropa, ONpPeIeIeHAe CPEAbl PAaCTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIMKATOpPA, PEAKIMM HWOHHOTO OOMEHA),
NPOBEACHUE MPAKTHYECKON paboThl « BiusiHue pa3nuuHbiX GaKkTOPOB HA CKOPOCTh
XAMUYECKON PEAKLIANY.

Pacu€THbie 3anauu.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuMid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETHI C MCMOJNB30BAHUEM IIOHATHS «MacCoBas
JIOJIsI BELIECTBAY.

Heoprannuyeckasi xumust

Hemerayel.  Tlonoxkenue HemetauioB B llepruoauMyeckoi  cucreMme
xumuyeckux dnemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OU3NYEeCKUEe CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETALIOB (HA NPUMEPE
KHCJIOPOJa, cepbl, pocdopa u yriieposaa).

XHAMHYECKUE CBOMCTBA BAXXHEHIINX HEMETAUIOB (rajioOr€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HMX  COCAUMHEHWH  (OKCHJOB,
KHACTOPOICOAEPKAMX KUCITOT, BOAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAIUIOB U UX COEINHEHH.



Merainel. [lonoxxeHne MetauioB B [lepuoandeckoil cuCTeEME XUMHUUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000I0YEK
aToMOB MeTauioB. O0mue Qusnueckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XHAMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWid, KalWi, KajabIuH,
MarHuii, aJllOMUHUNI, [IMHK, XPOM, JKEJIE30, ME/b) U UX COCTUHCHUA.

OOwmwme cnocoObl MOayYeHUs: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
U3YYCHUE KOJIEKUMU «MeTamibl W CIUIABb, 0OpPa3sLOB HEMETAUIOB, PEIICHUE
AKCIECPUMEHTANBHBIX 337a4, HAONIOJACHHUE W ONUCAHHME JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THMAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IENOYEH, KAUECTBEHHBIC PEAKI[MN HA KATUOHBI METAIJIOB).

PacuérHele 3anaun.

Pacuétsl Maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLMM BEILECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIIECTBA) MPOJAYKTOB PEAKLIMH, ECIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KHU3Hb

Ponb xumMumn B 00€CHIEUCHUH SKOJIOTMYECKON, SHEPTETUUECKOW M MUIICBOM
0€30MacCHOCTH, PA3BUTUM MEIWLMHBL. [IOHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenrss 00 OOmMMX HAYYHBIX OPUHLMIAX MPOMBIILIEHHOTO
[TOJTYYEHHS BOKHENIINX BEILECTB.

YenoBek B MHUPE BELIECTB W MATEPHAIOB. BOKHEWIINE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLMOHHBIE Marephaibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAIIbHBIE
yA0OPEHHUS.

XWMHUsA W 3J0pOBbE YEJIOBEKA: MpaBUjla MCHOJIB30BAHUS JICKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO MCIOJIB30BAHUS MPEMApPaTOB OBITOBON XUMHHU
B IIOBCEXHEBHON JKU3HMU.

MeKnpeIMeTHBIE CBA3H.

Peanmzanuss MEXMOPEAMETHBIX  CBS3¢H TNpU  M3yYEeHUM  OOWIEH W
HEOPraHMYeCKOl XUMHUM B 11 Kjacce OCyHIECTBISIETCS YEPE3 MCIIOJIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaKk W TOHATHH, SBJISIFOLIMXCS
CUCTEMHBIMH JUTA OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0wmme eCTECTBEHHO-HAYYHBIC TMOHSATUS. HAYYHBIA (DAKT, TMIOTE3a, 3aKOH,
TEOpUsl, AHAM3, CHHTE3, Kilaccu(puKauus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHUE, SBIICHUE.



duzmka: MaTepus, YHEPTHS, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUCCKHUI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHME BEINECTBA, (PU3MUECKUE BEIWYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3Mm, DJKOCHCTEMA, Ouocdepa, MaKpo- H
MUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMBbIE, TOTIJTUBO,
pPECypCHL

TexXHONOTHS: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyPrus, MPOU3BOACTBO
CTPOUTENILHBIX MAaTEpPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOACTBO, MHUIICBAs
MPOMBIIIICHHOCTh,  (hapMalleBTHUECKass  MPOMBINIJICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX TPernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
AJNIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [TPOI'PAMMEI 110 XUMHWH
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOy4arOUIMMHUCS MPOrpaMM CPEIHEro oOmEro oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MpeaAMETHbIM). HaydHOo-mMeToau4eckol OCHOBOW  IJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHHusl SABJISICTCA CUCTEMHO-AEITELHOCTHBIN MOAXO.

B cooTBeTcTBHM € CHUCTEMHO-ACITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpPEAMETA «XWUMHUS» HA YPOBHE CPEIHErO
o0mero 00pa3oBaHMsl BbIICIEHBI CACAYIOMIAE COCTABISIOIINE:

OCO3HAHKWE OOYYaIOIMUMUCS POCCUACKONW TPaXKIAHCKOH HWIACHTUYHOCTH —
TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYUE MOTUBALUHU K OOYUEHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEKICHUH JIMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaauuii 0a30BOH HAyKA XUMHH,

TFOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMM, MPUCYLIUMM LETOCTHON
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAIAYKUE MPABOCO3HAHMS SKOJIOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHUMHS» JOCTUTaOTCI B
€AMHCTBE Y4YeOHOM MW BOCHOUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U WJCAIAMH POCCHICKOr0 TPaKIAHCKOrO OOWIECTBA, MPUHATBIMA B OOIIECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMH  IMPOLECCaM
CaMOIIO3HAHMUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4JaroIuxcsl.

JIMYHOCTHBIE  PE3yJIbTAThl OCBOCHMS TMpEAMETa «XHUMHs»  OTPAKAKOT
C()OPMUPOBAHHOCTh ONBITA TO3HABATEILHOM W TPAKTHYECKON JEATEIBHOCTH
oOyyaromuxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUsl 00YYAOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEHH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUAS O COLMAJIBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHHAU
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPHUHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apPryMEHThI IPYTUX TPHA aHAIHU3E PA3TUYHbBIX BUIOB YUEOHOH NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA

LEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K MPOLIECCY TBOPYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
NPUMEHEHUS XWMHWHM, OCO3HAHMs TOTO, YTO AOCTH>KCHHS HAYKH €CThb PE3yJIbTar
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  OSKCIECPUMEHTAJIBHBIX  MOUCKOB,
NOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

WUHTEPECA M TO3HABATEIBHBIX MOTHUBOB B TOJYYEHUM H MOCICAYIOLIEM
aHasM3e MHQMOpPMALMK O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYAlMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TFOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUH 3THUX
NOCTYIKOB,

4) popmupoBaHUSA KyJIbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro MW 0Oe30macHOro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHHSI K COOCTBEHHOMY (PH3MYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOtoficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NOHAMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAlMIX, YTPOXKAOUINX 3J0POBBIO U KU3HU JIFOJEH;

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

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATENBCKOM
JEATENIbHOCTH, OOIIECTBEHHO TOJE3HOW, TBOPUYECKOM M APYyrHX  BUOAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYAaCTHE B PCIICHUM NPAKTHYECKUX 3a1ad
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCHI Pa3NMYHOTO pojia, B TOM
YHCJIE HA OCHOBE MPUMCEHEHHSI MPEAMETHBIX 3HAHUN N0 XUMHH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pe3ysbTaraM TPYAOBO# AEATENBHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPDY MHAMBHIYAJIbHOH TPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanu3anui COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUM, UHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH 1EJIECO00PA3HOr0 OTHOLIEHUS K MPUPOJAEC, KaK HMCTOYHUKY
CYLLECTBOBAHMS KM3HU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATIBHON CPEIbI,

OCO3HaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUH XUMHH AJIs
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOIONONB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKAFOLIEH
OPUPOJIHOM Ccpele, YMEHHS MPOTHO3WPOBAaTh HEONIArOMPUATHBIE SKOJIOTHYECKHE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAIAYUS PA3BUTOTO SKOJIOTMYECKOrO MBILUIEHUS, SKOJIOTMYECKON KYJIBTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATECA MUMH B ITO3HABATEIBHONW, KOMMYHUKATHBHON W COLIMAIBLHOU
OPAKTUKE, CIHOCOOHOCTM M YMEHUsT AaKTUBHO NPOTHUBOCTOSATH HIECOJOTHUU
xemopoouu,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

Cc()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHUKH;

NOHAMAHWS CHECUM(PUKHM XWMWUM KaK HayKH, OCO3HaHWs €€ poJii B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOI'O MBILLIEHHUS, CO3JaHWU LEIOCTHOTO
OPEICTaBICHUs 00 OKPYXarolleM MHUpPE KaKk O €AMHCTBE MPUPOJBI M YEIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUWH NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOM
UUBWIM3ALMKA. B €€ TyMaHMCTHYECKON HANpaBICHHOCTH M BAXHOH POJHM B
CO3/IaHMM HOBOH 0a3bl MaTepHalIbHON KYJIBTYPHI, PELIEHUH TNIOOATBHBIX MPOOIEM
YCTOMYHABOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKON, MUIIEBONA U
AKOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, 0OCCICYEHUH YCIOBHMN
YCIEIIHOTO TPyJa M JKOJIOTMYECKH KOM(OPTHOH >KM3HHM KaXIOro0 4YJICHA
0011IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOJAOB
NO3HAHMS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKax, CIIOCOOHOCTH KCIOJIb30BAThH



NOJTy4aeMbIC 3HAHUS U aHAIH3a U OOBSICHEHUS SIBIICHUI OKPY>KAKOIIEro MUpPa U
NPOUCXOASAIINX B HEM U3MEHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M MMEKOUIMXCA JAHHBIX C LEIbI0  TOTYUYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peweHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYalUsX;

UHTEPECA K O3HAHUIO U HCCIE0BATENBCKON NEATEIBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUID W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYECHWIO HOBBIX 3HAHWH MO XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

UHTEpeCca K OCOOEHHOCTAM TPYyJa B PA3IMUHBIX c(epax MpodecCHOHANBHOM
JESATEITLHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATHI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHS YU€OHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BAHUS BKJTIOYAIOT;

3HaUMMble g (OPMHPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUITMHAPHBIEC (MEKIPEAMETHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MHpPa W CHEHM(PUKY METONOB IMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE),

YHHUBEPCAJIbHBIC YUeOHBbIC NCHCTBUS (O3HABATEIIbHBIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIUXCS,
CHOCOOHOCTB oOyyaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUUIUIMHAPHBIC, MAPOBO33PEHUYECKUE 3HAHHUS U YHHUBEPCAIbHBIE YUYEOHBIC
JEUCTBUS B ITIO3HABATEIILHON W COLUATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTATBl  OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMH W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHHBEpCAIbHbIMH y4eOHbIMHU MO3HABATEIbHBIMH
JAeCTBHAMM:

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENN JOEATEIBHOCTH, 3aJ1aBas MapaMeTpel W KPUTEPUHA HX
JOCTIDKECHUS, COOTHOCHATE PE3YIILTATHI AEATEIIBHOCTH € ITOCTABJICHHBIMU LIEJISIMU,

WCIIOJIB30BATh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIICHUS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW IMOHATHA W YCTAHABIMBATH WX B3aWUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHMS M KPUTECPUM JJs KJIACCU(PUKANMU BEIICCTB W
XAMWYECKUX PEAKLINI,

YCTAHABIIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXKIY HM3y4YacMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHM), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCMOJIB3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEIACTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpPMysia, YpPABHEHHUE XUMWUYECCKOMN
pPEAKIMKM — MPH PEIIECHWU YYEOHBIX TMO3HABATEIBHBIX W TMPAKTUYECKUX 3aj]ady,
NPUMEHATh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BEIICCTB U XMMHUYECKHAX PEAKLIUAN.

2) 0a30BbIC HCCJICI0OBATEILCKHE ICTICTBHS:

BJIQ/ICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEIIECTB M XUMHUYECKUX
peaKuii;

(opMyTUPOBATh LENH U 33]1a4H1 UCCIIEN0BAHUS, HCIIONIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI Uil (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Ppe3yJsbTar, (OopMyIupoBaATH
0000LIEHHS W BBIBOABI OTHOCUTENBLHO JOCTOBEPHOCTH PE3YIBTATOB UCCICAOBAHNUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEILHOCTHA, TPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
NOWCKY METOJOB PELICHUS MNPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHbIX HWCTOYHWKAX WHpOpMauuu (HAYy4YHO-
NOMYJISIpHAs JTUTEpaTypa XHMHUYECKOTO COJEP)KAHWS, CIOPABOYHBIC IMOCOOMS,
pecypebl MIHTepHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
PEICTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUYHBOCTB,



(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3aJay
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITETBHO ~ BBIOMPATh  ONTUMAIBHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpaduKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
XUMHYECKOH MHPOPMALMEN: TPUMEHATH MEXNPEAMETHbIE (PU3NYECKUE W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PbI, HOMEHKIATYPY;

UCIOJB30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAEMOM TEMbI B XOJ€ IUAJIOTa W/WIH
JUCKYCCHUHW,  BBICKa3bIBaTh  WIEH, (POPMYIUMPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYNIaTh C MPE3CHTAUMEH Pe3yJbTATOB MO3HABATEIBHON JEATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIbHO MJTH COBMECTHO CO CBEPCTHHKAMM MPH BBIMOJTHEHAN
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONW palbOThl MO MCCIEIOBAHUIO CBOWCTB
W3yYaECMbIX BELIECTB, pealn3anun y4eOHOTO MpoeKkTa U (POPMYyJIMPOBATh BBIBOIBI
o pe3yabTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAaHWS TMO3HWLMNA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHCHUSIMU.

OBy1ageHNe YHUBEPCAJbHBIMHA PEryIsTHBHbIMH JeiCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYINECTBIATh CBOK) MO3HABATEIIbHYIO
JEATENILHOCTh, ONpeAcss €€ [eMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblid  aJIfOPUTM  ACHCTBUIA MpH
BBITIOJITHCHMHA YYEOHBIX W MCCICAOBATEIbCKUX 3a7a4y, BbIOMpaTh HauboJiee
3¢ peKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHWNA O
BEUICCTBAX U XUMUYECCKUX PEAKIUSX;

OCYILECTBIIATE CAMOKOHTPOJb CBOEH ACATEIBHOCTH HA OCHOBE CAMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIE pE3YJIBTATBI  OCBOCHMSL Kypca «OpraHuyeckas XUMHS)
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MHpa, POJA XWMHUHA B TO3HAHWM SIBJICHUMN



Opupobl, B  (POPMHPOBAHMM MBINUICHUS M KYJBTYPbl JMYHOCTH, €€
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MPAKTHYECCKUX 33144
U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO M MPUPOAHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOMOJArarIIMUe TMOHATUS (XMMHYECKHA SJEMEHT, arToOM, JJEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHAsI), MOJIb, MOJISpHAs
Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIA CKENeT, (PyHKUMOHATBbHAS TPYIIA,
pamuKan, U30MEPHs, U30MEPBI, TOMOJIOTUYECKUI PsA, TOMOJIOTH, YTIEBOAOPOIBI,
KHACTIOPO M a30TCOAEPIKAIIME COCAVUHEHHS, MOHOMED, MOJHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS ), TEOPUN W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHWHW, MHPOBO33PCHUYECKUE 3HAHWS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH W CUCTEMHOCTH XUMHYECKHX
SABJICHUH, (PAKTOTOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHUH W
0€30MacHOM HMCHOJIb30BAHUM BAKHCHIINX OPraHUYECKHUX BEIIECTB B OBITY W
MPAKTUYECKOHN ACATEIBHOCTH YETTOBEKA,

Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATH XAPAKTEPHBIE MPU3HAKKA TMOHSATHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OTMKCAaHUM COCTABA, CTPOCHHS W PEBPALICHUI OPraHUYECKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHON )
(GOpMyJT OpPraHMYECKMX BEIICCTB W YPAaBHEHUH XMMUYECKHUX PEaKLUid,
W3rOTABIMBATH MOJECIM MOJIEKYJ OPraHMYECKMX BEIIECTB JJI WILTIOCTPALIMM HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeAMHEHUH (YIJIEBOJOPOMbI, KHCIOPOA W a30TCOACpKAIUe
COCIMHEHMSI, BBICOKOMOJICKYJISIPHBIE COCIAWHEHWS), [aBaTh MM Ha3BaHHs II0
cucremarnyeckoil HomeHknarype (IUPAC), a Taxke NpUBOAWTH TPUBHAIBHBIC
HA3BaHWS OTACIBHBIX OPraHUYECKWX BEIICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIMKONb, TIMUEPUH, (PEHOJ, GOpMATBACIU/, ALCTaNbACTHA, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK032,
(dpyKTO3a, KpaxmaJ, EJIII0J103a, TJUIUH );

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh BHUIAbl XMMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHUS NPHUMEHSATH TMOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMS MACCHI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XMMHYECKHE CBOMCTBA THUIWUYHBIX MPEICTABUTENICH PA3TMUYHBIX
KJJACCOB OPraHMYECKUX BEIIECTB (METAH, 3TaH, STWICH, MPOMWIEH, AUECTHIICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TIIMUEPHAH, (PEHON, AUETATbACTH, MYPAaBbHHAS W YKCYCHas KHUCIJIOTHI, TJIFOKO03a,
KpaxMaJ, UEJUTI0I03a, AMUHOYKCYCHAs KHCIOTA), UJUTFOCTPUPOBATh TEHETHYECKY IO
CBS3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMMHUYECKHX PEAKLMHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOAHOTO
ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yrojib), COOCOOBI WX mNepepaboTKu U
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NepepabOTKHy;

C()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHECHHUSAM (MacChl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIECCTBA WM MPOAYKTa
PEAKIMM MO W3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OIHOIO M3 HMCXOIHBIX
BEUICCTB MM MPOAYKTOB PEAKIIUN ),

c(hOPMUPOBAHHOCTL YMEHHH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJAX HAYYHOrO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHW NPU U3YUYECHUHU BELICCTB U
XUMHYECKUX SIBIICHUH (HAOMOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIOJb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWSA JUIs TPUHITHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYallMsIX, CBSI3aHHBIX C BEHOIECTBAMH MW HX
NPUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COONIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKOMN
MOCYJI0i M JTabopaTOpHbIM OOOPYJOBAHUEM, a TAaKXE MpaBwiia OOpalllCcHUS C
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKLUMSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

Cc()OPMUPOBAHHOCTh YMEHWI TMJIAHUPOBATh M  BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (TPEBPALLICHHS] OPraHUYECKUX BELIECTB MPU HATPEBAHUM, MOy YCHHE
STUJIICHA W W3YyYEHUE €ro CBOWMCTB, KAUECTBEHHBIC PEAKIMU OPraHuYeCKUX
BEUICCTB, JcHATypauus OCKOB MPHU HArpeBaHWM, LBETHBIC PEaKLMH OEIIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpallleHuH C
BEIIECTBAMH M Ja0OpPaTOPHBIM  O0OPYJOBAHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHYECKOI0 JKCIEpUMEHTa B (OPME 3aMKMCH YPABHEHHHA COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKM AHAIM3HPOBATH XUMHUYECKYIO
uHpOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
uH(popmanuun, HTEpHET 1 APYTHX ),



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEECO00PA3HOr0 MOBEACHUST B OBITY W TPYAOBOH NEITEIBHOCTH B IEJISIX
COXPAHEHUSI CBOETO 3I0POBbS M OKPY’KAKOIIEH MPUPOJHOW Cpenbl, OCO3HABATh
OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKHUX
BEUIECCTB, MOHMMAasi cMbica nokasarens [IJIK, moscHsaTe Ha mpumepax CcrnocoObl
YMEHBUIEHUST W MPEIOTBPALICHUS WX BPEAHOTO BO3ACHCTBUS HA OPraHW3M
YeIOBEKA,

JUIsl OOyYarOMIMXCSd C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMECHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX METOAAX IMO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUM

JUISL  clenbix H cinaOoBHUIAIMX OO0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNibepHO-TOUYCUHYI0 cUCTeMY 00Oo3HaueHuil JI. bpaiing ajig 3anucu XuMUUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD OTPAKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KAPTUHBI MHpPA, POJIM XUMHUU B T[O3HAHWU SBJICHUH
OpupoAbl, B  (OPMUPOBAHWMM  MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(OYHKIIMOHAIBHONW PAMOTHOCTH, HEOOXOIMMOU IJTs PENICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOITOJIArAOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJa, MOJib, MOJISIDHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBaJICHTHAs, MOHHASI, METAJTMYECKAs, BOJOPOIHAS ), KPUCTALINYECKAs PEMIETKA,
TANBl ~ XUMHAYECKUX  PEaKLUUd, PacTBOpP, IJIEKTPOIUTHI,  HEICKTPOJIUTHI,
JJICKTPOJINTHYECKAA JAUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENBL, CKOPOCTh
XUMUYECKON peaKIMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon [l WM. Menneneena,
3aKOH COXPaHEHMSI MACCHI BELIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPIUU
Py XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3BIK XUMUM,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTU WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM MCMOIb30BAaHUM BaKHEHIITNX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOUN NEITEIILHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATH XAPAKTEPHBIE MPU3HAKKA TMOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMUCAHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI HCHOIB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIJIEKHCIbId ra3, aMMHAK, raméHas
W3BECTh, HETAIEHAS U3BECTD, MATHEBAS COJIA, TUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTENEHb OKUCIECHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAs, BOJOPOIHAS) B COCTMHEHUSX, THII
KPUCTAUIMYECKOH PEETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAIMYECKAS ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHECHUI,

c()OPMUPOBAHHOCTH YMEHUN YCTaHABJIMBATh PUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTABY K OMNPEACHEHHOMY KIIAcCy/TpyIie
COCIMHEHM (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAJIJIBI, OKCUBI, OCHOBaHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICI IEPUOJAAYECKOTO 3aKoHA JI.
H. Menaeneesa 1 JEMOHCTPAPOBATH €r0 CUCTEMATU3UPYIOUIY0, OOBSICHUTEIBHY O
Y TIPOTHOCTHYECKYIO (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKUX JneMeHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumMudeckux syeMeHToB JI. M. MeHneneeBa, MCNoOb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opoutammy, «QHEPreTHYECKUE VPOBHUY, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUI
o nepuoaam u rpynnam [lepuoauueckoit CUCTEMBI XUMUYECKHUX JIEMEHTOB []. U.
Mengeneena,

C()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIUECTB  Pa3IMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUIL;

c()OPMUPOBAHHOCTE YMEHMS KJIACCHU(PUIMPOBATh XUMHUYECKHAE PEAKLUM IO
PA3IAYHBIM TPHU3HAKAM (YMCIYy M COCTaBY PEArMpyrOLIMX BEUIECTB, TETLIOBOMY
3(p(PeKkTy peakumu, U3MEHECHUIO CTENECHEH OKHCIEHUS 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YYACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTABIISITh YPABHCHHS PEAKLMA Pa3IMYHBIX
TUIOB, TIOJTHBIC U COKPALIEHHBIC YPABHEHMSI PEAKLMI MOHHOTO OOMEHA, YUUTHIBAsS
YCJIOBHSA, ITPH KOTOPBIX 3TH PEAKLUU UAYT 0 KOHLA,



C()OPMUPOBAHHOCTh YMEHWN MPOBOJWTH PEAKIUM, MOATBEPKAAOIINE
KAUECTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PAaCMO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKAE B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BELICCTB,

C()OPMUPOBAHHOCTh YMEHHMI  PACKPBIBATh  CYIIHOCTb  OKWCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OayiaHca
JTHAX PEaKIUA;

c()OPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOH
PEAKIMU OT PA3IAYHBIX (PAKTOPOB; XAPAKTEP CMEIIEHUS! XUMAYECKOTO PABHOBECUSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aciicTeus (mpuHumn Jle [larense),

C()OPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh XWMHUYECKUE MPOLECCHI,
JeKale B OCHOBE MPOMBILUICHHOTO MOJMYYEHUs CEPHON KUCIIOTHI, aMMHUAKa, a
TaKke C(HOPMUPOBAHHOCTh NPEACTABICHUHA 00 OOIIMX HAYYHBIX MPUHUUNAX WU
AKOJIOTHYECKUX MPOOIeMax XMMHYECKOTO MPOU3BOACTBA,

c()OPMUPOBAHHOCTh YMEHWI MPOBOJUTH BBIYMCICHHS C HWCHOJb30BAHUEM
NOHATHS «MaccoBas A0Jsl BELIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH ra3oB
OPA XUMUYECKUX PEAKIUSAX, MACCHI BEIMIECTBA UM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKUUU
BEUICCTB, TEIJIOBOrO 3((eKTa peakuum Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEUICCTB, MPEBPALLEHUS U COXPAHEHUS SHEPTUN,

c(hOPMUPOBAHHOCTH YMEHUM COOJIFOATH MPpaBuiia MOJIb30BaHUS XUMUYECKOM
NoCyJI0il M JTabopaTOpHbIM OOOPYJOBAHUEM, a TAKKE MpaBWja OOpalIeHUs C
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKLUMSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB,;

Cc()OPMUPOBAHHOCTh YMEHWI TMJAHUPOBATH M BBINOJHATE XHUMHWYECKHAN
SKCIEPUMEHT (Pa3yioKEHHE MEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTaJM3aropa,
ONPEACTIEHUE CPEAbl PACTBOPOB BEHICCTB € TOMOMIBK)  YHUBEPCAIBLHOIO
WHAMKATOPA, BIASHUAC PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakUuu,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEakUuu Ha cyib(ar-, kapOoHar- u
XJIOPUJ-aHUOHBI, HA KaTUOH AMMOHUS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
Temam «MeTtamel» W «HemeTael») B COOTBETCTBHHM C NPaBUJIAMU TEXHUKH
0e30MacHOCTA pH OOPAILCHUHN C BELIECTBAMH W JIAOOPATOPHBIM 000PYAOBAHUEM,
OPEACTABISATE PE3YJAbTATBl XUMHUYECKOTO JKCIEpPUMEHTAa B (OpME 3alHCH
YPaBHECHUN COOTBETCTBYIOIIMX PEakuuii W (OpMYyJTMPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB,

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKM AHAIM3HPOBATH XUMHUYECKYIO
uHpOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
KOMMYHUKaIMK, MTHTEpHET U IPYTrHX);



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEECO00PA3HOr0 MOBEACHUST B OBITY W TPYAOBOH NEITEIBHOCTH B IEJISIX
COXPAHEHUSI CBOETO 3I0POBbS M OKPY’KAKOIIEH MPUPOJHOW Cpenbl, OCO3HABATh
OMACHOCTh BO3ACUCTBUS HA )KUBBIC OPraHU3Mbl OMPEACIEHHBIX BEMICCTB, TOHUMAs
cmbicn mokazarens [1/IK, moscHAT, HA mOpuUMepax CHocoObl YMEHBIICHUS W
MPEAOTBPALICHUS UX BPETHOTO BO3JICHCTBUS Ha OPraHU3M YEI0BEKA;

JUIsl OOyYarOMIMXCSd C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMECHHE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUS BEIICCTB W
XUMUYECKUX SIBJICHUM

JUISL  clenbix H cinaOoBHUIAIMX OO0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNibepHO-TOUYCUHYI0 cUCTeMY 00Oo3HaueHuil JI. bpaiing ajig 3anucu XuMUUYECKHUX

dbopmy.



TEMATHUYECKOE INNTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckne
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoTbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHH4Y€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS] OPraHUYeCKUX COeIMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yraesonopoabt
2.1 IIpenenbHbie yriaeBOAOPOAbI — aJIKaHbI 2
29 HenpenenbHele yrieBogopobl: alKeHbI, 6 !
' aJIKaJINEHbI, aJIKMHbI
23 ApoMaTUdeCKHe yrieBOAOPOIbI 2
54 IIpupoaHble HCTOYHUKH YIIIEBOAOPOIOB U 3 |
' ux nepepadboTka
Hroro no pazneny 13
Pa3pen 3. Kuciopoacoaep:kamue opraHniecKue coeInHeHHs
3.1 Cruptel. @eHon 3
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 |
' CroxxHble 3¢ upsI
33 Yraesoabl 3 2




Hroro no pazneny 13
Pa3nen 4. A3oTcoaepxainue opraHudecKne coeIHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 3
Hroro no pazneny 3
Pazgen S. BbicokoMoOJIeKyJ/JIsIpHBbIE COeINHEHHUS

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB 1 TeM uugposbIe
Ne n/m Konrtpoabubie | IIpakTHueckue (mubp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenue atomoB. Ilepuonuyeckuii 3akoH
1.1 u Ileproauueckas cucteMa X UMHYECKHX 3
anemeHToB J[. 1. Menneneesa
12 Crtpoenue BemmecTBa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranunueckasi Xumust
2.1 MerTamnbl 1
22 Hemeramier 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpenmMer opraHn4eckoi Xumuu, eé
BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHUE

Teopust CTpOEHUsI OPraHUYECKUX
coenuHenuit A. M. bytieposa, eé
OCHOBHBIC ITOJIOKCHUA

IIpencrasnenue o kiaccupuKau
opranndeckux seuiects. HomeHkmatypa
(cucremaruveckast) ¥ TPUBHAJIbHbIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJTIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MertaH 1 3TaH — npocTefue
MPEACTABUTENH aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUieH U NPONUJIEH — MPOCTeNLINe
MPEACTABUTENN AJIKEHOB

[IpakTrueckas padora Ne 1. «ITomyuenune
STHUJIEHA U U3yYE€HHE €r0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
metmnoOytaauen-1,3. [lonyuenne
CHUHTETUYECKOIO Kay4yKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

10 TOMOJIOTUYECKUM psifl. ALETUIIEH —
MPOCTENUIININ MPEACTABUTEND AIKUHOB

1 Brraucnenus no ypaBHEHUIO XUMUYECKON
peaxkuuu

19 Apenbl: 6eH301 1 TOyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneruueckas CBsA3b yIriI€BOAOPOIOB,
MPUHAJIEKALINX K Pa3IMYHbIM KJlaccam
IIpupoaHbie HCTOYHUKH YIJI€BOJOPOIOB!

14 NPUPOAHBIH ra3 1 MOMyTHBIE HE(PTSIHBIE
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu
IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB:

15 NPUPOAHBIH ra3 1 MOMyTHBIE HE(PTSIHBIE
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu

16 KonrponbHas paboTta 1o pazaeny
«YTnesogopoab»

7 IIpenenbHble OTHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoJ. BogoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: 3TUJIEHTJIUKOIb U
IIIMLEPUH

19 DeHOoI: CTPOCHUE MOJIEKYJIbL, (PU3NIECKHE
U XUMUYECKHE CBONCTBA, MPUMEHEHNE

20 Anpnerunsl: popManbaerun u
aneranbaerun. AUeToH

21 OnHOOCHOBHBIE MpeaeNbHbIC KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasl

22 IIpakTrueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCJIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI, KaK
NPEACTABUTEIIN BBICIIIUX Kap6OHOBbIX
KHCJIOT

24

Mpblia KaK COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE AEHCTBHE

25

CrnosxHble 3(UPBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ UAPONN3 CIOKHBIX

s¢upoB

26

XKupbl: ruaposus, npuMeHeHH e,
Ouonoruveckast pojib KHPOB

27

VYTineBoasl: COCTaB, KiacCH(pHUKAIUsL.
Baxneiimue npencraBuTenu: rr0K03a,
bpykTo3a, caxaposa

28

Kpaxman u nennronosa kak IpUpogHbIe
MOJIUMEPHI

29

KonrponbHas paboTta 1o pazaeny
«Kucnoponconepskaiue opraHuuecKie
coenuHeHus»/ Beepoccuiickas
npoBepoyHas pabora

30

OO0wast XxapakTepUCTHKA a30TCOAEPIKALIIX
OpPTaHUYECKUX COCAMHEHMUI /
Bcepoccuiickast mpoBepouHas paboTa

31

AMHHBI: METHJIAMHUH U aHUJIMH

32

AMMHOKHUCJIOTHI Kak ampoTrepHbie
OPraHUYECKUE COETUHEHUS, UX
Ouonorudeckoe 3HavueHue. [lenTuabl.
benku kak mpupoaHble




BBICOKOMOIJICKYJIAPHBIC COCAMHCHUA

OCHOBHBIE TTOHSITHS XUMHH

33 1
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN
OcHOBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHU. 1

IInactmaccsl, kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Hrypaunus aToMOB

Ilepnoanueckuii 3axon u Ilepuoanueckas
cucTeMa Xumuieckux anemeHTos /1. K.
Menneneesa, X CBsI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M X COSTMHEHUI O
rpynnaM u nepuoaam. 3HaueHue
MEePUOTUYECKOrO 3aKOHA U CUCTEMBI
xumudeckux anemeHToB /[ 1. Menneneera B
Pa3BHUTUU HAYKH

Ctpoenue BemecTsa. XUMHUUECKasi CBsI3b, €€
BUBI, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOH CBsA3U. Bogoponnas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATEILHOCTD.
Crenenb okucaeHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IIoHATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHBIE U KOJUIOUHBIE PACTBOPEL
MaccoBast 10 BEIECTBA B PACTBOPE




Knaccugukanvsi ¥ HOMEHKIaTypa
HEOPraHWYEeCKUX coenuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccupukauns XUMUIECKUX PEaKIii B
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUH.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpAHEHUs U MPEBPAlLleHHs] SHEPIUU NPH
XHMHYECKUX PEAKLIMIX

Ckopoctb peakimu. OOpaTUMbIE pEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpakTrueckas padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKLIum»

11

DnexTponuTHueckas nuccoruanys. [lousaTue
0 BogoponHoM nokasarene (pH) pactsopa.
Peaxiuu nonHoro oomena. I'uaposms
OpPTaHNMYCCKUX U HECOPTraHNUYCCKUX BEIICCTB

12

OKHuCINTENbHO-BOCCTAHOBUTENIbHBIC
peakimu. [TonsTHE 00 3NMEKTpONIN3E
pacIIaBOB U PaCTBOPOB COJIEH

13

KonrponbHas paboTta 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUI»

14

Merannel, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHUeCKuX syemenToB /. U.
MeHnneneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONWCTBA
METAJUIOB




15

Cnnasbl METAIOB. DJIEKTPOXUMUYECKUH psAL
HaIpPsKEHUH METaJIOB

16

XuMuieckre CBOMCTBA BAKHEHIIINX
METaJJIOB (HATPHIA, KaJui, KaJIbLUN, MarHuH,
ATFOMUHUI) U UX COEMHEHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuMudeckye CBOMCTBA IIMHKA, Kejle3a U UX
COENUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 IO TEME
«Mertamnbm"

20

HeMeTaJ'IJ'IbI, UX IMOJIOKCHUEC B
Ilepronnueckoi cucTeMe XUMHIECKHUX
anemeHToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckre CBOICTBA HEMETAIUIOB.
ANJIOTpONHUS HEMETAIOB (Ha pUMepe
KHCTIopona, cepul, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJION€HOB, CEPBI U UX
COENUHEHUN

23

XuMuUuecKue CBOICTBa a30ta, Gpocopa u ux
COeIMHEHU N

24

XHUMHUECKHEe CBONCTBA yIIepoaa, KpEMHUs U
UX COeOUHEHUN

25

IIpuMeHeHne BaXKHEMIINX HEMETAJJIOB U UX
COENUHEHUN

26

O0001eHre U CUCTEMATU3ALUS 3HAHUHN 110




Teme «Hemerasy. Briaucinenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTrueckas padora Ne 3. «Pemenne

27 DKCIIEPUMEHTAJIBbHBIX 331a4 10 TEME 1
"Hemetanner"»

28 KontponbHas padora mo temam «MeTamibn |
u «Hemerannbn

29 Heoprannueckue n OpraHu4eCKUe KUCIOTHI. |
Heoprannueckue u opraHu4ecKrue OCHOBaHUS
AmdoTepHbIe HEOPTAHUIECKHE U

30 OpraHU4ecKHe coenuHeHus. I enernueckas |
CBSI3b HEOPTraHUYECKHUX U OPraHUYECKUX
BELIECTB
Ponp xumun B obecrieueHnu S3KOIOTHIeCKOH,

31 SHEPTeTUYECKON 1 MUIEeBOH 0€30MacHOCTH, 1
Pa3BUTHUH MEIULIUHBI
[IpencraBnenust 06 oOMMX HAYYHBIX

32 MPUHLUIAX [IPOMBILIJIEHHOT'O MOJIYYEHUs 1
BaKHEUIIINX BELIECTB

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUS U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMOBI

10 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 00uero odopazoBaHust

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

CdopMupoBaHHOCTL TPEACTABIIEHUH O XUMHUYECKOW COCTABIISAIOIINCH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XHUMUU B TO3HAHUU
SIBJICHUA TPHUPONBIL, B (POPMHUPOBAHWUU MBIIUIEHUS W KYJIBTYPbI
JUYHOCTH, €€ (YHKUIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOOUMON ISt
pelleHusT TPAKTUYECKUX 3aa4 M OKOJOTMYECKH OOOCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3I0POBBIO U MMPUPOIHON Cpefie

1.2

Bnagenue cucTeMON XUMHYECKUX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAT A0 LITHE MOHSTUSA (Monekyna, BJIEHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCT, CTEMEHb OKHUCJICHHS, XUMHYECKasi CBSI3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIJIEPONHBINA CKEJeT,
(yHKIMOHANIbHAS ~ TPyMa,  paadkal,  U30MEpHs,  H30MEpBI,
TOMOJIOTUYECKUM  Psii, TOMOJIOTH, YTJIEBOAOPOAbL, KHUCIOPOA- H
a30TCOAEpIKAINe COSOUHEHMs, OMOJOTMYECKH AaKTHUBHBIE BEIIEeCTBA
(yrneBomel, KUPBI, O€JNKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COCUHEHUs), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUsl opraHmdyeckux BemiectB A M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMUECKHHA SI3bIK XHMHUHU, (PAKTONOTHYECKHE
CBEICHHMS O CBOICTBAaxX, COCTaBe, TOJYYEeHUH U O€30MacHOM
UCTIOIb30BAHUM  BAXKHEUIINX HEOPraHMYECKHMX W  OPTraHUYeCKHX

BEIIECTB B OBITY U MPAKTUYECKOH e TEIbHOCTH YeIOBEKA

1.3

ChopMupoBaHHOCTP YMEHHUH BBISBISATH XapaKTEPHBIE IPHU3HAKH
MOHATUN,  YCTAHABJIMBAaTb WX  B3aUMOCBS3b,  HCIOJNb30BATh
COOTBETCTBYIOIIME MOHATUS MPU ONHMCAHUM COCTaBa, CTPOEHUS U

MPEBPALLCHUI OPTaHUYECKUX COSTUHEHUHN

1.4

cOPMHUPOBAHHOCTb YMEHUN HCIOJB30BATh XUMHUYECKYI) CHUMBOJUKY
IUIsi  COCTAaBJIEHUS] MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3sBEPHYTOM,
COKpaméHHoW) (OpMyJT OpPraHMYECKUX BEIIECTB W ypaBHEHUU
XUMHUYECKUX PEaKIIHii, H3rOTaBJINBATh MOAEIH MOJIEKYJI OPraHUYECKIX
BEIIECTB Il WJUTIOCTPAILMH WX XHMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOEHUs




L5

ChopMupoBaHHOCTb ~ YMEHUH  YCTaHABJIMBATH  MPHUHAJICKHOCTD
HU3YUCHHBIX OPraHUYCCKUX BCIICCTB IO HUX COCTAaBY U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriIeBOAOPOIbI,
KHCJIOPOZ M Aa30TCOAEPIKAIHe COSIUHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUA 10 CHUCTEMATHUECKOU

Homenkarype (IUPAC)

L5

CdopmMupoBaHHOCTh YMEHUSI OTMPEAENSATh BUABI XUMUYECKOW CBSI3U B

OPTaHUYECKUX COSTUHEHUSX (OMUHAPHBIE 1 KPATHBIC)

1.6

ChopMupoBaHHOCTP YMEHHUS TPHUMEHSTh. TOJOXKEHUS  TEOPUH
CTpOEHHUs1 opraHudeckux semects A.M. Bytneposa nnst oObsicHeHUs
3aBHCHUMOCTH CBOWCTB BELIECTB OT MX COCTAaBa M CTPOCHMs, 3aKOH

COXpPaHCHH MAaCChl BEIICCTB

Yrnesoaopoabl Kucnoponconepxamue 151 a30TCOJEpIKaLINE

OpTaHUYCCKUEC COCAUHECHUS. BbICOKOMOJ’IeKy.]'IﬂprIe COCIHUHCHUA

2.1

ChopMupoBaHHOCTP yMEHUH MPHBOAWTH TPHUBHAIBHBIE HA3BAHUS
OTHENIbHBIX OPraHWYECKHX BELIECTB (ITHJIEH, NPOIMIICH, aleTHIICH,
STUJICHTJIUKONb, TIHLEPUH, (eHon, (opmanbrernsn, aueTaabaerin,
MypaBbHUHAsl KHUCJOTA, YKCYyCHas KHCJIOTa, OJIEMHOBAasl KHCIOTA,
CTEapHHOBAsl KHUCIOTa, IJIIOKO3a, (PPyKTO3a, Kpaxmal, LEeJUTHJI03a,

TJTULVH)

22

ChopMupOBaHHOCTh yMEHHI XapaKTePU30BaTh COCTaB, CTPOEHHE,
busnyeckrie U XUMHYECKHE CBOWCTBA TUITMYHBIX TPEACTABUTENEH
Pa3NUYHBIX KJIACCOB OPTaHUYECKUX BEIECTB (METaH, 3TaH, JTHIIEH,
npomnujieH, anerwieH, OyrtamueH-1,3, merwnOyraguen-1,3, Oenzon,
METAHOJI, 3TAaHOJI, 3TUJIEHIJIUKONb, TIULEPUH, (PEeHON, aleTaabIeru,
MypaBbHHAsE M YKCYCHAsl KHCIIOTBI, TJIFOKO3a, KpaxMal, MeNIH0I03a,

AMHUHOYKCYCHasl KHCJIOTA)

23

CdopmMupoBaHHOCTh YMEHHUSI WJLTIOCTPUPOBATH T€HETHYECKYIO CBSI3b
MEXKIYy  TUINUYHBIMA  MOPENCTABUTENIAMU  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKHUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaKIHii C NCIOJB30BAHUEM CTPYKTYPHBIX (popmMyt

24

CdopmupoBaHHOCTH yMEHHUsI XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOAOPOIHOTO ChIpbsi (He(Th, MPUPOAHBIH T'a3, YTOib), CIOCOOBI UX

nepepabOoTKU U MPAKTHUECKOE MPUMEHEHNE TPOAYKTOB epepaboTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh YMEHHIA BJIAIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

METOHaxX HAyYHOr'O MO3HAHUS, UCTIOJB3YEMbBIX B XUMUHU IIPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX siBIeHUH (HaONoneHue, U3MepeHue,
SKCIIEPUMEHT, MOJICJTMPOBAHUE), UCTIOJIb30BATh CUCTEMHBIE
XUMWUYECKHEe 3HAHUS Ui TMPUHSATUS PEIIeHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMCHCHHUEM

3.2

CdopmupoBaHHOCTE yMEHHU COONIONATh TPABHJIA  TOJBb30BAHMUS
XUMUYECKOW Tocynol U JabopaTopHbIM OOOpPYNOBaHHUEM, a TaKKe
npaBmiia OOpaIeHus: C BeIEeCTBAMU B COOTBETCTBUH ¢ WHCTPYKLUSMU

11O BBINOJIHCHUTIO .]'Ia60paTOprIX XUMHYECCKHUX OIIBITOB

33

CdopmMupoBaHHOCTb YMEHUI TUTAHUPOBATh U BBIMOJHATh XUMHYECKUN
SKCTIEPUMEHT (TMPEBpAIIEHUST OPTaHUYECKUX BEIIECTB MMPU HATPEBAHUH,
NOJIyueHHe STHJICHAa W U3Y4YE€HHE ero CBOIMCTB, KAYeCTBEHHBIC PEaKLIUN
OpraHU4YCCKUX BEHICCTB, ACHATypalusd OEeIKOB Nnpu Harp€BaHUU,
LBETHBIC PEAKINU 66J'IKOB) B COOTBCTCTBHUU C IIpaBUJIaAMHU TEXHUKU
0e30macHOCTH NpH OOpaIleHUH C BEIECTBAMU U J1a0OpPATOPHBIM
obopynoBaHueEM; NPENCTABJISTD pe3yabTaThl XUMHAYECKOTO
JKCIiepuMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIHMX

peakuuii 1 GOpMyTHPOBATEH BBIBOABI HA OCHOBE 3THX PE3YJIBTATOB

3.4

CdopmMupoBaHHOCTb YMEHUI TPOBOANTD BEIYUCIEHUS MO X UMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BELIECTBA WITU
MPOAYKTA PEAKILIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OHOTO

U3 UCXONIHBIX BELIECTB WM MPOAYKTOB PEAKLIUN)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU AHAJIU3UPOBATD
XUMUYECKYI0 WH(POPMAIUIO, TMOJIYYaeMyK) M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBoii nH(popmaruy, cetb UHTEpHET U 1pyrue)

3.6

CdopmupoBaHHOCTE yMeHHIT COONMIOATh TMpaBWIA 3KOJOTHUYECKU
11es1eco00pa3HOro MoBeAeHUs] B OBITY W TPYAOBOH IEATEIBHOCTH B
LEesIX COXPAaHEHMsI CBOEr0 3J0POBbSl U OKPYXKAOLIeH NPUPOIHON
Cpenbl, OCO3HaBaTb OMNACHOCTb BO3JEHCTBUSI HA JKUBbIE OpPraHU3MBI
OHpeI[eJ'IéHHbIX OPTaHUYCCKUX BCIICCTB, MOHNMAA CMBICIT MOKA3aTCIIA
MK (mpemenpHO AOMYyCTHUMON KOHIEHTPALMHU), TMOSICHSATH Ha
nmpumMepax CIIOCOOBI YMEHBIICHUA W MNPCAOTBPALCHUA WX BPCAHOIO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4YCJIOBEKA

11 KVIACC

Kon
NMPOBEPSIEMOT0

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 00uero odopazoBaHust




pe3yJjbTaTa

1

TeopeTnyeckrue OCHOBbI XUMUH

1.1

Bnanenne cucTeMOl XMUMHUYECKHMX 3HAHHMH, KOTOpas BKJIIOYAET:
OCHOBOITIOJIATAIOIINE  TMOHATHUS  (XUMHYECKHUH  3JIEMEHT,  aToM,
3JIEKTPOHHAsST 000JIOUKA aTOMA, §-, P-, d-3IEKTPOHHBIC OPOUTAIH ATOMOB,

HOH, MOIJICKYJIAa, BaJICHTHOCTb, JJICKTPOOTPHULUATEIIBHOCTL, CTECIICHDb

)
OKHCJICHUSI, XUMHUYECKasl CBsI3b, MOJIb, MOJSIPHAsE Macca, MOJISIPHBIN
00BEM, KpUCTAJUTMYECKAs] PEIIETKa, TUIBI XUMHYECKUX pPeaKknui
(OKHCIMTEIbHO-BOCCTAHOBUTEJIbHBIE, 5K30- H  JHIOTEPMUYECKHE,
peakuuu HOHHOro OOMEHa), PacTBOP, BJIEKTPOJHTBI, HEIIEKTPOIHUTEHI,
SIEKTPOJUTHYECKAs  UCCOLMALNS, OKHCIUTENb, BOCCTAHOBHUTEIID,
CKOPOCTb XUMHYECKOW peaKIu, XUMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOpUS DJIEKTPONUTHUYECKOU muccoumanmy, [lepuoarmyaeckuii
3akoH J[ . MeHneneeBa, 3aKOH COXPAHEHHUSI MAaCChl), 3AKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHUH, (PAKTOJIOTHYECKUE CBEICHUS O CBOWMCTBAX,
coCTaBe, TMONy4eHHH W O€30MacHOM HCIOJb30BAHUM BAKHEHIINX

HCOPraHNU4YeCKUxX BCIICCTB B 6bITy u HpaKTI/I‘{eCKOfI ACATCIIbHOCTHU

YECJIOBCKaA

1.2

ChopMupoBaHHOCT yYMEHUH BBIBISTH XapakTepPHbIE TNPHU3HAKH U
B3aUMOCBSI3b M3YYEHHBIX [IOHATHI, HNPUMEHATH COOTBETCTBYIOILHE
MOHATUSA MPU ONHCAHUM CTPOEHUS U CBONCTB HEOPraHUYECKHX
BELIECTB M UX MPEBPALIECHUM, BBIABJIATb B3aMMOCBSI3b XUMHUYECKHX
3HAHUU c MOHATUSIMH 51 MPENCTABICHUSIMU OPYrux

€CTCCTBEHHOHAYYHbIX IMMPEAMETOB

1.3

BrnaneHue OCHOBHBIMH METOAAMHM HAyYHOTO TIO3HAHUS BEINECTB H
XUMUYECKUX sIBIeHUN (HaOMoneHue, W3MEpeHHe, SKCIePUMEHT,

MOJICJTUPOBAHUE)

1.4

CdopmMupoBaHHOCTh YMEHHU OMNPEAENATh BaJIEHTHOCTh M CTEMEHb
OKHUCJIEHUSI XUMHUYECKUX DBJIEMEHTOB B COCOUHEHUAX PA3JIUYHOIO
cocTaBa, BHI  XUMHUYECKOW  CBsi3M  (KOBaJieHTHAas,  HOHHAs,
MeTaJUINYeCKasi, BOAOPOAHAsA) B COCOUHEHUSX, TUIT KPUCTAIIIMYECKON
peIéTKr KOHKPETHOTO BelecTBa (ATOMHAs, MOJICKYJIipHAsi, MOHHAI,

MeTaJTHIecKast)

L5

ChopMupoBaHHOCTE YMEHUH OMpPENENsTh XapakTep CPenbl B BOIHBIX

PacTBOpax HEOPraHUYECKUX COCIUHEHUI

1.6

ChopMupoBaHHOCT ~ yMEHHMS  KJIACCH(PHUUUPOBATH  XMUMHUYECKHE
peaKkIuy MO Pa3IMYHBIM MPU3HAKAM (YHCITy M COCTaBY PEArHPYOLINX

BEIIECTB, TemioBOMy J(p(eKTy peakuuu, HW3MEHEHUIO CTereHel




OKHCIIEHHs] ~ 3JIEMEHTOB,  OOpaTUMOCTH  PEaKklHH,  Y4aCTHIO

KaTajanu3aTopa)

1.7

ChopMupoBaHHOCTP YMEHHH  COCTaBISITH YPABHEHUS  peakmuid
Pa3IUYHBIX TUIOB, MOJHBIE U COKPAIUEHHBIE YPABHEHUS peaKLUi
HMOHHOTO OOMEHA, YUUTBIBAsK YCIOBHS, MPH KOTOPBIX 3TH PEAKLIUH YT

J0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOIUTH PEAKLIUHU, MMOATBEPKIAIOIINE
KAQueCTBEHHBIN  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BEIECTB,
PacIro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B BOAHBIX

pPacTBOpax HEOPTaHUYECKHUX BEIIECTB

1.9

CdopMupoBaHHOCTb YMEHHUH PaCKPBIBATH CYIIHOCTH OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

3JIEKTPOHHOTO allaHCa STHX PEaKIuii

1.10

CdopmupoBaHHOCTE yMeHHI OOBSCHATHL 3aBUCUMOCTH CKOPOCTH

XUMHYECKOH PEaKLIUU OT Pa3INYHBIX (pakTOpoB

1.11

CdopmupoBaHHOCT yMEHHH OOBACHATH XapakTep CMEMIEHUs
XUMHUYECKOTO PaBHOBECUS B 3aBUCUMOCTH OT BHEIIHErO BO3JCUCTBHS

(mpunnun Jle [larense)

OO01mast 1 HeOPraHUYECKAsT X IMHST

2.1

CdopmupoBaHHOCTh YMEHHMIT packpbiBaTh CMbICH [lepuonmueckoro
3aKOHa AN Menneneesa 51 OEMOHCTPUPOBATH ero
CHUCTEMATH3HPYIOIIYIO,  OOBSICHUTENbHYIO H  MPOTHOCTUYECKYIO

byHKIIIN

22

ChopMupoBaHHOCTE YMEHUH XapaKTEPH30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHMX dJeMeHTOB 1-4 mnepuonos Ilepuoanueckon
cuctembl xumuueckux oyemeHToB J[ M. Menneneesa, ucnonb3ys
MOHATHUSL «S-, p-, d-3NEKTPOHHBbIE OpOUTANN», «IHEPTETUYECKHE
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOICTB
XHMHUYECKUX 3JIEMEHTOB M UX COEJUHEHWH IO MepuojiaM U Ipymnnam

Ilepuoguyeckont cucteMel xuMuueckux siemenTos .M. Menneneesa

23

ChopMupoBaHHOCT YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIINE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKNX BEIIECTB PA3IMYHBIX KJIACCOB,
NOATBEPXKIATh  CYLUIECTBOBAHME  TI'E€HETHMYECKOH  CBS3M  MEXKAY
HEOPraHMYECKUMH  BEIIECTBAMH  C  [IOMOIIBIO  ypaBHEHHH

COOTBETCTBYOILUX XUMHUYCCKUX peaKLII/Iﬁ

24

ChopMupoBaHHOCTP ~ YMEHMH  yCTAHABIMBATH  NPUHAMJIEKHOCTD

HEOpPraHMYEeCKHUX BELIECTB IO MX COCTaBYy K ONPENeNEHHOMY KJacCy




(rpynne) coenuHeHHH (MPOCTBIC BEIECTBA — METAJUIbI U HEMETAJUIbI,

OKCHIbI, OCHOBaHUS1, KUCJIOTBI, aM(pOTEpHbIE THIPOKCHU/IBI, COJIH)

2.5

ChopMupoBaHHOCTE YMEHUH HCIIONB30BaTh XUMUYECKYI0 CHMBOJIUKY
I COCTaBJIeHUs] (OPMyJ BEUIECTB M YpPaBHEHHH XHUMHYECKUX
peaknmii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBmnabHble
HAa3BaHUSl OTHENbHBIX HEOPraHMYECKUX BellecTB (yrapHelii ras,
YIJIEKUCTIBIA Ta3, aMMHaK, raméHas HW3BECTb, Heraui€Hass HU3BECTb,

MUTBEBAS COJIA, TUPUT U APYTHE)

2.6

ChopMupoBaHHOCT YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIINE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKNX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKIATh  CYLUIECTBOBAHME  TE€HETHMYECKOW  CBSI3M  MEXIOY
HEOPraHMYECKUMH  BEIIeCTBAMH  C  [OMOINBKO  YpPaBHEHUH

COOTBETCTBYOILUX XUMHUYCCKUX peaKLII/Iﬁ

2.7

CdopmMupoBaHHOCTh YMEHH IJIAHUPOBATH M BBIMOJIHSATD XUMUYECKUH
SKCIEPUMEHT (pa3sio’KeHHe MEePOKCHAA BOAOPOAA B MPUCYTCTBUH
KaTaJnu3aTopa, ONpeNeNIeHne CPeAbl PACTBOPOB BELIECTB C MOMOIIBIO
YHHBEPCAJIBHOTO HMHIUKATOPA, BIUSHHE Pa3IUYHBIX (AKTOPOB Ha
CKOPOCTb XHMMHYECKOH peaklWH, peakluu HOHHOro oOMeHa,
Ka4eCTBEHHbIE PEeaKLUU Ha Cysb(aT-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA
KaTHUOH aMMOHHs, PCIICHHUE OSKCICPUMCHTAJIBHBIX 3adad IO TEMaM
«Metanne» u «Hemeramibel») B COOTBETCTBHU C MPABHJIAMH TEXHHUKU
0e30macHOCTH TpH OOpaIlleHWH C BeIIeCTBAMH M JIaOOPaTOPHBIM
obopynoBaHueEM; NPEICTABISTh pe3yIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3alMuCH YPaBHEHHUH COOTBETCTBYOIIUX

peakuuii 1 GOpMyTUPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIBTaTOB

2.8

CdopmupoBaHHOCTE yMEHHH COONIOAATh MpaBWjIa TMOJb30BAHUS
XUMUYECKOU TOCYAOH W J1adopaTOpHBIM OOOpyIOBaHMEM, a TaKKe
npaBmia oOpalieHust ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBINOJIHCHUTIO .]'Ia60paTOprIX XUMHYECCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTP ~ YMEHHH  XapakTepU30BaThb  XHUMHYECKHE
MIPOLIECCHI, JIEXKAIIME B OCHOBE NMPOMBILIJIEHHOTO MOJIy4Y€HUs CEpHOMU
KHCJIOTBI, aMMHaKa, a Takke CPOPMHPOBAHHOCTb MPEACTABICHUN 00
Oo0mMX HAay4YHBIX MNPUHLUNAX M  HKOJIOTHYECKUX  Mpobiemax

XUMHUYICCKOro nMpou3BoACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABISIOLIEH

eCTeCTBeHHOHay‘{HOfI KapTUHbI MHpPA, PpPOJIN XWUMHU B TIO3HAHUU




SABJIIEHUH TpHUpOAbl, B (POPMHUPOBAHWUH MBIIMUJICHUS M KYJIbTYPBI
JUYHOCTH, €€ (YHKUMOHAIBHOH T'PAMOTHOCTH, HEOOXOIUMOW Iuist
pelIeHnsT TPAKTUYeCKUX 3a7ad W SKOJIOTHYECKH OOOCHOBAHHOTO

OTHOLLIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHOM cperne

3.2

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU AHAJIU3UPOBATD
XUMUYECKYI0 WH(GOPMALIUIO, TOJYyYaeMyK0 U3 Pa3HBIX MCTOYHUKOB

(cpencTBa MaccoBOlf KOMMyHMKALIUH, ceTb HTEpHET U Apyrue)
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CdopmupoBaHHOCTE yMeHHI COONMIOMATh TPABHIA SKOJOTHYECKU
11es1eco00pa3HOro MOBeNeHUs] B OBITY U TPYHOBOH NEATENLHOCTH B
LEeJsIX COXPAaHEHMs] CBOETrO 3A0POBbs MU OKPYIKAKOIIEH NPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JIEWUCTBUSI HAa JKHUBBIE OPraHU3MBbI
ONpeAeIEHHbIX BEIIECTB, NOHMMAas cMbIch nokasatens [IJK, noscHaTh
Ha TPUMEpPAx CIOCOObI YMEHBINECHUS U MPEAOTBPAIIEHUSI UX BPEIHOIO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4YCJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUH MPOBOANTH BBIYUCIICHUSA c
HUCIOJIb30BAHUEM TIOHATUA «MaCCOBast AOJIA BELICCTBA B PaCTBOPECY,
OOBEMHBIX OTHOIIEHUIH Ta30B IPH XUMHYECKUX PEAKLHUAX, MAaCChl
BellecTBa Wi 00bEéMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce win OOBEMY OIHOTO M3 Y4aCTBYIOINMX B PEAKIMH BEIIECTB,
TerIoBoro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS] MACChI

BCILICCTB, MPEBPALICHUA U COXPAaHCHUSA SHEPTHUU




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH

1.1

IIpenmer opraHnveckoil XUMHU. €€ BO3HUKHOBEHHE, PAa3BUTHE WU 3HAYEHHE B
MOJYYEHUH HOBBIX BELIECTB M MaTepUaNIOB. TeopHsi CTPOEHUS OpPraHUYECKUX

coenuHeHnit A M. BytnepoBa, €€ OCHOBHBIE TOJIOJKEHHSI

1.2

CtpykrypHble (OpPMYJIbI OPraHUYECKUX BEINECTB. | OMOJIOTHS, H30MEpHs.
XuMH4ecKasi CBA3b B OPraHMYECKHX COEIUHEHUSX — OJUHAPHBIE U KpaTHbIE

cesi3u. [IpencraBnenue o kiaaccuQUKAIUN OPTaHUIECKUX BELIECTB

1.3

HomenknaTypa opraHu4ecKUX COCOMHEHHH (CHCTEMaTH4ecKasl) ¥ TPUBUAJIbHbIE

Ha3BaHUS BaKHEHUIITHX HpeHCTaBHTeHeﬁ KJIACCOB OPraHUYICCKUX BCIICCTB

Yrnesonopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTHYECKU psia. MeTaH u 3TaH — npocTeiine
NPEACTABUTENN QJIKAHOB. (PU3MUECKHE M XUMHUYECKHE CBOHCTBAa (peakuuu

3aMECIICHUA U FOpeHI/Iﬂ), HaXOXXACHUEC B IPUPOAE, MOJTYUCHUE U IPUMCHCHUEC

22

AJIKeHBI: COCTaB U CTPOEHHE, NOMOJOTMUYECKMHM psi. ODTWUJIEH U NpPONUIEeH —
NPOCTEHIINE TPENCTABUTENN AJKEHOB: (pU3MUecKue W XUMHUYECKHUE CBOMCTBa
(peakuuy THUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALNH, OKHCIEHHS U

HOJ'II/IMepI/ISaLII/II/I), MOJIYYCHUE U IIPUMCHCHUEC

23

Ankanuenel: Oyragmen-1,3 u wetwnOyrtanueH-1,3: cTpoeHue, BaKHEHIIHeE
XUMHYECKUE CBOHCTBA (peakuus rnonumepusanun). [lomydeHne CHHTETHYECKOTO

Kay4dyKa U pe3UHBI

24

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMsSI, TOMOJIOTHYECKUN Psil. ALETHIIEH —
NPOCTEHIINY TIPENCTAaBUTENb aJKHHOB. COCTaB, CTpPOeHHE, (HU3MUecKue u
XUMHYECKUE CBONCTBA (peakLuy THAPUPOBAHUS, TaJIOT€HUPOBAHMS, THAPATALIUY,

TOPEHUs), IOJy4YEeHHE 1 IPUMEHEHHUE

25

Apensl. beHszon: cocraB, cTpoeHme, (U3MUECKHE W XUMHYECKHE CBOHCTBA
(peaxkuuy raJoreHupOBaHMs M HUTPOBAHMS), OJy4YEeHUE U TpUMeHeHne. Toayor:
cocTaB, CTpoeHue, (Qu3uveckre W XUMHYECKHe CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), TOJNyYEHHE W NpUMeHeHHe. TOKCHYHOCTH
apeHoB. I'eHeTnueckas CBS3b MEXAY YIVIEBOAOPOAAMH, NPUHAAJIEKALIUMU K

Ppa3JIMYHBIM KJj1acCaM

2.6

[IpuponHbie UCTOYHUKH yriIeBOnoponoB. [IpupoaHbIii ra3 1 monyTHbIE HEPTIHbIE




ra3el. Hedtp u e€ mpoucxoxxaenue. Criocobsl mepepaboTku HE(PTH: MEPEroHKa,
KPEKUHT (TePMHYECKUH, KaTaquTudeckuii), muponus. IIpomykTel mepepadoTku
HebTH, UX MPUMEHEHHE B MPOMBILLICHHOCTH U B ObiTy. KameHHBIH yromab u

MPOAYKTHI €ro MepepadoTKu

Kucnopoacoaepxaiuyue opraHuuecKkue COeJUHEHUs

3.1

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METAHOM U 3TAHOJ. CTpOeHUe, (PU3NUeCcKue
A XUMHAYECKHE cBOiicTBa  (peakuuu C aKTUBHBIMHU MeTaJlJIaMH,
raJIoreHOBOJIOPO/IaMHU, TOPEHHE), MpPUMEHEeHHe. BOMOPOAHBIE CBSI3U MEXKIY
MOJIEKyJlaMi COUpPTOB. JleCTBUE METaHOJa M 3TaHOJA HAa OPraHU3M 4YeJIOBEKa.
MHOroaToOMHbIE CITUPTHI. ITUJICHTJIMKOJb W TJIULIEPUH. CTPOeHHUEe, PU3nIecKue u
XUMUYECKHEe CBOHCTBA  (B3aMMOACHCTBHE CO  MIEJIOYHBIMH  METAJIAMHU,
KaueCTBeHHAsl Peakiisi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMLOEPHUHA U STUIICHTITUKOJIA

3.2

@eHON.  CTpOSHHE MOJIEKYJbl, (U3MYECKHMe U XUMHYECKHE CBOWCTBA.

Tokcnurocts penona. [TpumeHerne GpeHona
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AJ'IbI[eFI/II[bI U KETOHBI. CDOpMaJ'IbI[eFI/II[, afeTajJbacru/. CTpoOCHUEC, (I)I/ISI/ILIGCKI/IG u
XUMHYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHA M BOCCTAHOBJICHUsA, KaYC€CTBCHHBIC

peakIuun), MoNyd4eHne 1 MPUMEHEHNE

34

OnHOOCHOBHBIE TpeIeNbHbIe KapOOHOBBIE KHCIOTBL. MypaBbHUHAs U YKCyCHas
KHCJIOTBI: CTPOCHHE, (PpH3nUuecKue u XMMUYECKIe CBOMCTBA (CBOICTBa, o0Imme AJis
KJlacca KHUCJIOT, peakuus JSTepupuKalu), TONyueHHe U [PHUMEHEHHE.
CTeapI/IHOBaﬂ " OJICMHOBas KHCJIOTBHI KaK NPCACTABUTCIIN BbICIIHNX Kap6OHOBbIX

KHUCJIOT. MblTa KaK COJIM BBICIITHX Kap6OHOBbIX KHUCJIOT, UX MOIOILICC I[efICTBPIe

3.5

Crnoxable 3QUpPbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. | MIPONH3 CIOXKHBIX
s¢upos. XKupel. I'maponus xupos. IIpumeHenne xupos. buomorndeckas poib

JKAPOB

3.6

VYraeBoapl: COCTaB, KiacCU(pUKALUs YriIeBOAOB (MOHO-, OH- U IMOJUCAXAPUIBI).
I'moko3a — mpocTedmmii MOHOCaXapw: OCOOEHHOCTH CTPOCHHS MOJEKYJIbI,
dusnyeckne U XUMHUYECKHE CBOICTBA (B3anMoaelicTue ¢ ruapokcuaom meau(1l),
OKHCIICHHEe aMMHAuHbIM pacTBOpoM okcupa cepedpa(l), BoccraHoBieHUE,
OpO’keHHE TJIIOKO3bI), HAXOXKIEHHE B MPHUPOIE, NPUMEHEHHe, OHonornveckas
posb. @orocuHTe3. PPyKTO3a KaK U30MEpP IIHOKO3bl. Kpaxman u nesmnonosa Kak
npupoansie monuMepbl. CTpoeHHe Kpaxmaia U LeJUTIoJIo3bl. Pusnyeckne U

XUMHYECKHE CBOMCTBA KpaxMaiia (THAPOJIH3, Ka4eCTBEHHAs PEaKIHsl C HOIOM)

A3zoTconeprkaliue OpraHu4eckue COeAMHEeHUsI

4.1

AMUHOKHCIIOTBI Kak amM(OTepHble OpraHUYecKue coenuHeHus. Pu3uueckue u

XUMHUYECKHEe CBOWCTBA aMUHOKHUCJIOT (Ha mpuMmepe rimuuHa). buomormdeckoe




3HAYCHUEC aMHUHOKHCIIOT. HGHTI/II[bI

42

benkn kak NpUpPONHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAST U TPETHYHAs CTPYKTypa OenkoB. XHWMHYECKHE CBOWMCTBa OENKOB:

TUIPOJIN3, IeHATYpalHsl, KAYeCTBEHHbIE PEaKny Ha OeKu

BricokOoMOneKkyIsipHBIE COeNUHEHUS

5.1

OcCHOBHbIE TOHATUS XUMHHU BbICOKOMOJIEKYJISIPHBIX COEIMHEHUNH: MOHOMeEp,
MOJINMED, CTPYKTYPHOE 3BEHO, CTENEeHb NOJUMEPU3ALMY, CPEAHSSI MOJIEKYIApHAast
Macca. OCHOBHbIE METOJbl CHHTE3a2 BBICOKOMOJIEKYJSIPHBIX COEOUHEHUN —

NOJIMMEPHU3allUA U TOJTUKOHACHCAUA

52

OKCHepUMeHTa bHble METOJAbl H3yY€HHs BeleCTB U MX [peBpalleHuil:
O3HAaKOMJIEHHE ¢ 00pa3laMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYICCKOI'o Kay4uyka U PE3NUHbI

11 KVIACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

1

TeopeTudyeckre OCHOBBI XUMUHU

1.1

XuMuUecKuil seMeHT. ATOM. SIpo aroma, M30TOMBL DJIEKTPOHHAst 000IOUKA.
DHepreTUYecKrue YPOBHH, MOAYPOBHU. ATOMHbIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcobeHHoCTH pacmpeneneHus 3JeKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB

NEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS KOHPUTYPALUs aTOMOB

1.2

Ilepuoanueckuii 3axkoH u Ileprnoguyeckas cucrema XuMU4eCKux dyeMeHToB ..
MenpneneeBa. CBsi3b nepuOAMYECKOro 3akoHa M Ilepuoauueckoil cuctembl
xuMuueckux snaemeHToB M. MeHpneneesa ¢ COBPEMEHHON TE€OpHUEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUYECKUX DJJIEMEHTOB U
0o0pa3yeMbIX MMM TMPOCTBIX M CIOXHBIX BELIECTB IO TPYINIaM H IEPHOAAM.

3HaueHue NepruoIUYECKOro 3aKOHa B pa3BUTUU HAYKU

1.3

Ctpoenue BemecTBa. XUMHYECKass CBsI3b. BHUABl XHUMHUYECKOW CBSI3H
(koBajieHTHAs HEMOJISIpHAS W TIOJSIPHAs, WOHHAS, MeTajindeckas). HoHBI:
KaTHOHBI U aHUOHBI. MexXaHn3Mbl 00pa30BaHUsl KOBAJICHTHONH XUMHYECKOH CBS3U

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

1.4

BanentHocTh. DnekTpoOTpULATENILHOCTD. CTENEeHb OKUCICHUS

L5

BemecTsa MOJEKYJAPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH NMOCTOSIHCTBA
COCTaBa BeleCTBA. TUMbl KPUCTAJIMYECKUX PEIIETOK. 3aBHCUMOCTb CBOMICTBa
BELIECTB OT TUNA KpUCTalauueckoi pemérku. lloHsatue o nucnepcHbIX

cucremax. VICTUHHBIE B KOJUIOUAHBIE PACTBOPHL MaccoBas J0JIs1 BEIIECTBA B




pacTtBope

1.6

Knaccupukauus HeopraHnueckux coeqnHeHnil. HomMeHknarypa HeopraHMuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Krmaccupukanms — XMMHYECKMX — peakUuii B
HEOPraHU4YeCKON U OpPraHUYeCKOM XMMMU. 3aKOH COXPaHEHHUs MacChl BELIECTB,

3aKOH COXPAHCHUSA U NPEBPALICHNA SHEPTHUU IPU XUMUYCCKUX PEAKIUAX

1.8

CKopocTh peakimy, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (aKTOPOB

1.9

Obparumble peakunu. XUMHYecKoe paBHOBecHe. MakTOpBI, BIMAIOLINE HA

coctossHue xuMmudeckoro pasHosecus. [lpunnun Jle Ilatense

1.10

Onektponutuueckass nuccoruarms. CubHble U crnabeie anektpoiutsl. Cpena
BOJHBIX PACTBOPOB BCUICCTB. KUCJIAA, HeﬁTpaJ’[bHafI, mIeJIouHast. PeaKLII/II/I HOHHOI'O

o0OMeHa

1.11

OKUCINTETBHO-BOCCTAHOBUTEILHBIE peakununu

Heoprannueckas xumus

2.1

Hewmeramnnel. Ilonoxxenne Hemerannos B Ilepuoaudeckoil cucreMe XUMHUYECKUX
snemeHToB JI.U. MenneneeBa m OCOOEHHOCTH CTPOEHHs aTOMOB. Dusmyeckue
CBOHCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAIJIOB (HA IPUMepe KUCIOPOa, Cephl,

docdopa u yrnepona)

22

XUMHUYECKHE CBOWMCTBA BaKHEHIIMX HEMETAJIOB (TaJIoTeHOB, Cepbl, a30Ta,
docdopa, yrmepoga W KpeMHUs) W UX  COSAMHEHHWH  (OKCHIOB,
KHUCJIOPOJICONEPIKALINX  KHUCIIOT, BOJOPONHBIX coenauHeHwi). I[lpumenenue

BAKHEUIIINX HEMETAJJIOB U UX COEIMHEHUN

23

Merannel. Ilonoxenue MerannoB B Ilepuomudeckoil cucTeME XHUMHUYECKUX
snemeHToB JI. Y. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 00OIOUEK
aromMoB MetajuioB. O6mue pusnueckue cBoiicTsa MetawioB. CIiaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN sl HANIPSKEHUH METaNJIOB

24

XUMHUYECKHUE CBOWCTBA BAKHEHINNX METAJIOB (HATPWHA, KaJlud, KaJIbIHA,
MarHWii, aJIOMUHHNA, ITUHK, XPOM, JKeJIe30, Menb) U ux coenwHeHuid. OOruiue

crocoObI MOMy4YeHus1 MeTajuioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTudeckast CBsI3b HEOPraHNMYCCKUX BEILICCTB, MMPHUHAJICKAIIUX K Pa3JIMYHbIM

KJj1acCcamM

XUMHS U KU3HDb

3.1

Ponp xumum B oOecrnedeHHM 3KOJIOTUYECKOW, SHEPTeTUYECKOW W THUINEBOH
Oe30macHOCTH, pa3BUTUN MeAWLUHBI, [IOHSATHE O HAyYHBIX METOAAX MO3HAHUS

BEIECTB U XUMHUYCCKHX peaKLII/Iﬁ

3.2

[Ipencrasnenust 06 OOIMMX HAayYHBIX MPHHLMUIAX MPOMBIIIJIEHHOTO MOJYYEHUS




BAXHEHIINX BelecTB. YUenoBek B MHUpPE BELIECTB U MaTEPHUANOB. BAXKHEUIIHNE
CTPOMTENbHBIE MaTepUalbl, KOHCTPYKLHUOHHBIE MaTE€pHaNbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuajbl AJs 3JEKTPOHUKH, HAHOMATE€pUAJbl, OPraHUYECKHE U

MUHEpaJIbHbIC YAOOpEeHUs

33

XuMHUsT W 3I0pPOBbE UEJIOBEKA. IIpaBWJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBmia O€30MacHOTO UCTIOB30BAHUS MIPENapaToB OBITOBOW XUMUHU

B [IOBCEIHEBHON JKU3HHU




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

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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