MWHUCTEPCTBO MPOCBELWEHWNA POCCUACKOW ®ELEPALIN
MuHUCTePCTBO 06pa3oBaHnsa CTaBpPOMofbCKOro Kpas
OTpen obpasoBaHMa agMUHUCTPaLMU Kouy6eeBCKOro MyHULMNAIbHOTO
oKpyra

MKOY "COLU Ne 157

PACCMOTPEHO COIrMACOBAHO YTBEPXAEHO

MO yuuTenei 3amectutenb anpektopa Aupektop MKOY COLU
EcTecTBeHHOro yukna

Nowmen E.C. O.A.
MpoTokon Ne 1 o1 «29» 08 MpoTtokon Ne 1 oT «28» 08
2024 . 2024 r.

PAEOYASA MPOrPAMMA
(ID 5867262)

yuebHoro npegmerta «Xnmus. basoBbl YPOBEHb»

ans obyvarowmxcs 10-11 knaccos

c. IBaHOBCKOEe 2024



HOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10O XWUMHUM HAa YpPOBHE CpeaHero oomero oOpa3oBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUH K pe3ysibTaraM OCBOCHHS
(denepanbHoil  00pa30BaTEILHONH MPOTPaMMBI  CPEAHEro 00IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBneHHblx B DenepaibHOM  TOCYIAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuérom Konuennuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3anmsx PoccuiicKoi
denepanyy, peanM3yOMUX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrPaMMBI, H
OCHOBHBIX TIOJIOKeHMI «CTparernd pa3BuTUS BOCIHMTAHUS B Poccuiickoi
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
oOuieii cTpareruu 00y4EHUs, BOCIIUTAHUS W Pa3BUTUSL 00YYarOIIUXCs CPEACTBAMU
yueOHoro npeameta «Xumus» s 10-11 kiaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nonokeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEIIEH,
cCoJiepKaHUs, PE3yJbTaToB OOy4YeHMS] W TPeOOBaHWA K YPOBHIO MMOJATOTOBKH
BBIITY CKHUKOB.

XUMUYECKOE oOpa3oBaHue, N0JTy4aeMoe BBIITY CKHUIKAMHU
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpazoBaHHOCTH. OHO CHOYXKMT 3aBEPLIAOLIAM  3TallOM  peajM3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MPUCYIIAX
LEJIOCTHOM CHCTEME XMMHUYECKOro OOpa3oBaHWs. OTH LEHHOCTH KacarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanusyercs XuMmuyeckoe 0O0pa3oBaHME
00y4YaronmMxcsi Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHus CpPEACTBAMM YUEOHOTO
npeaMeTa «XuMus», COACPKAHWME M TOCTPOEHHE KOTOPOTO OMPENCICHBl B
oporpaMMe MO0 XUMHHM C YYETOM CICHM(PHUKU HAYKA XUMHH, €€ 3HAYECHHS B
NO3HAHWM TMPUPOJBI U B MATEPUAIBHON KM3HU OOLIECTBA, & TAKXKE C Y4YETOM
o0mMX [eneil W NPHUHLMIOB, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeAHero oduero odpazoBanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPAET OCOOYIO pOJib B
COBPEMEHHOW LMBWIIM3ALMH, B CO3IaHWM HOBOM 0a3bl MAaTEpHAIbHON KyJIBTYPBI.
OnHa BHOCHUT CBOH BKJaJ B (JOPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY’KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoEe (POpMHUpPYETCS B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTaBa OKPY>KAKOIIET0 MUPA, OCO3HAHWS B3AMMOCBS3H MEXKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMHW, XMMHsI CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJda W KM3HU KOKAOro 4jeHa oOmecTBa. COBpPEMEHHAs XHMHs Kak Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBlIcHA Ha PELICHUE
ro0aNbHBIX  MPOOJIEM YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOMA,
SHEPreTUUCCKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 3J0POBBSI.

B cootBerctBHM ¢ OOHIMMH LENSIMM W TPUHLMIIAMH CPEAHET0 OO0WHIEero
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOIUMYK) WM JJs  BbIpa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHOCHIHOTO BKJIKYECHHS B JKM3Hb COLUMYMA, NPOAOLKCHUS
00pa3oBaHMsl B PaA3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIlOIIMMU  TIPEAMETa  «XUMUS»  SBISIOTCS  Oa30BBIE  KYpChl  —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMHS», OCHOBHBIM
KOMIOHEHTOM COACPYaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH. CHCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOIICH XUMUM) U
OpraHu4yeckon XxuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CHEYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BEUICCTB HA OCHOBE OOIIMX MOHSITHM, 3aKOHOB M TEOPUH XUMHUHU.

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  OOOCHOBAaHHBIM  PAa3BUTHUEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHSI OPraHU4eCKHX
COCIMHEHM, a TakKe Ha YPOBHE CTCPECOXMMHUYECKMX M  DAJICKTPOHHBIX
OPEICTABICHUNA O CTPOCHWMM BewlecTB. CBeaeHWs 00 HM3y4aeMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB 0 CHOXHBIX OMOJIIOTHYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOdl XHMHH TMOJYYAarOT PA3BUTHE
c(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NMEPBOHAYAIIBHBIC
NPEICTABICHUS. 0 XUMHAYECKON CBSI3M, KIACCH(PMKALMOHHBIX MPU3HAKAX BEIICCTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUYECCKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3peHUst B NOpeaMeTe «XuMus» 0a30BOr0 YpPOBHs
pacCMaTpUBAETCSl M3YUYEHHBI HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TCOPETUYECKUI Marepuan M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHuyeckas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOJIOTHUECKHAX TO3HLAN,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 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
3aKOHOMEPHOCTSIX MPOTEeKaHus AononHsercs 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
JESATEIIbHOCTA YETIOBEKA, CHOCOOCTBYIOT BOCHUTAHUIO YBAKCHHS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBIMTYCKHUKY OPWUEHTHUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npodsieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH MHPOPMALUIO U
OPUMEHATH €€ Ui TOMNOJHEHWsS 3HAHWM, PEIIEHWS WHTEUIEKTYAIbHBIX U
AKCIEPUMEHTATIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B nenoM conepikanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HA
(opMupoBaHuEe y OOYHYAOIMMXCS MHPOBO33PEHUECKONH OCHOBBI Ul MOHMMAaHUS
dunocopcknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TO3HABAEMOCTh NPUPOIHBIX SBICHUNA NYTEM HKCOECPUMEHTA W
pELICHUS TPOTUBOPEYMI MEXIy HOBBIMM (DakTaMM W TEOPETUUECKUMHU
OPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUHU SKOJIOTMYECKUX MPOOJeEM, a
TaKKe MPOOJIEM COEPEKEHUS FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
o0yvaromuxcs MPUHATBIE MPOrpaMMON MO XMMHH TMOAXOAbI K ONPEICICHHIO
COJEP)KAaHUSI M TOCTPOCHUs TMpEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHUE
YHUBEPCATBHBIX YYEOHBIX JACHCTBHNA, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IAYHBIX BHJOB JACIATEIILHOCTU. pEIICHUS MpPOOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMaUK, HEOOXOAUMBIX AJIE MPUOOPETEHUS ONBITA TPAKTHYECKON
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
COJIEPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3Yy4YEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEILHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. 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.) ABsrOTCA:

e (opMuUpOBaHME CHUCTEMBl XUMWYECKMX 3HAHUH Kak  BayKHEHIICH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUH XHWMUH,
OCBOCHHE sI3bIKA HAYKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000LIEHHIT MHPOBO33PEHUYECKOTO 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 OpPWUEHTHUPOBATBCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHUM,
MMEIOIIMX MECTO B IPUPOAE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

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

Hapsiny ¢ atum, coaeparenbHas XapakTepUCTUKA LENICH U 33129 U3YUYCHUS
MPEeAMETA B TPOrpaMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IMPHUOPHUTETAMHU B CUCTEME CpeaHEro o0uiero oOpasoBanus. CeroaHs B
OPENOAABAHUM XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJEp)KaHust OOydY€HHWs, OPHCHTUPOBAHHON Ha
NOJTOTOBKY BBIMMYCKHUKA 001I€00pa30BaTENbHON OpraHu3alyd, BIAJCIOIIErO HE
HAO0OpPOM 3HaHWi, a (PYHKIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCOOaMH W
YMECHHSIMU AKTUBHOTO TMOJIYYCHUS 3HAHWI W MPUMEHEHUS WX B PEAIBHOM >KU3HU
JUTSl PELIEHUS] TPAKTUYECKUX 3a1a4.

B cBa3n ¢ 3TUM TpM HM3YYEHUM MPEAMETA «XUMHUS» TOMUHHPYIOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a1a4H, KAK:

anantanusi 0Oy4aroIMXCsl K YCIOBUSAM JTUHAMUYHO Pa3BHBAOIIEIOCS MHPA,
(OpMUPOBAHME  MHTEJUICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHHITAIO TPAMOTHBIX
PELIECHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALMSIX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMEHEHUEM,

(GopmupoBaHue y OOyYArOHMIMXCS  KIIFOUEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMIA), WUMEIOUIMX YHUBEPCATBHOE 3HAUYEHWE I Pa3IMYHbIX BHIOB
JESATEILHOCTH: PEIIEHUS MPOoOJIeM, MOUCKa, aHanu3a U 00padoTku mHpopManumy,
HEOOXOOUMBIX UII MPUOOPETEHHs OMbITA JACATEIBHOCTH, KOTOpas 3aHMMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C TNO3ULUHI
AKOJIOTHYECKON O€30MacHOCTH XapakTepa BIIMSHUS BEIICCTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJI0BEKA U TPUPOIHYIO CPENY;



Pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00yHarOIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HaHUS IO XMMHUH B COOTBETCTBUHM C >KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM JJIsl TIOUCKA W aHallu3a yueOHOH U
HAYYHO-MONYJISIPHON HH(POPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIEHUS, HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXO/JMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcss yOeKIEHHOCTM B  T'yYMaHMCTUYECKOMH
HAMPaBJICHHOCTH XUMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAOTIONB30BAHMUS, TIOMOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPaHEHUs TPUPOIHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETCHUs OIbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWN Uil MPUHATUS TPAMOTHBIX PEUICHUH B
CUTYAIIUSX, CBI3AHHBIX C XUMUUYECKUMU SBJICHUSIMH.

B yueOHOM mnaHe cpeaHero oOmero oOpa3oBaHUs MPEAMET «XUMUSD)
0a30BOro ypoBHS BXOJUT B COCTaB MPEAMETHON 00siacTh «ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO1wee Yncno 4acoB, OTBEAEHHBIX AJISl U3YUCHUsI XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpaszoBanus, cocrapisier 68 yacos: B 10 knacce — 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 OpraHuYECKO XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE 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 COCAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o0 KiacCU(pUKAMM OPraHUYECKUX BellecTB. HOMeEHKIaTypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATU4ecKasi) W TPHUBHAJIBHBIC HA3BaHMS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIICPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3luamMu OpPraHWYECKWX BEUICCTB M MAaTrepualaMH 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, TOMOJIOTUYECKUH PsA. DTUIICH W MPONUJIIEH —
OPOCTEHIIME MPEACTABUTENN QATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIAPATALMU, OKHUCICHUS U
NOJIUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: OytagueH-1,3 u metwinOyraaueH-1,3: CTpoeHue, BaKHEHIIUE
XUMHYECKHAE CBOMCTBA (peakuus nojumepu3anuu). [1oJlydeHne CHHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI Psii. ALETUIICH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWUHOB. COCTaB, CTPOCHHUE, (DU3HYECKUE W
XUMHYECKHAE CBOMCTBA (pPEaKUMK THAPHPOBAHMS, TaJOTCHUPOBAHUS, TUAPATALIH,
TOPEHHS ), TOJYYEHUE U TPUMEHCHHE.

Apenbl. beH30i: cocTaB, cTpocHHE, (PU3NYECKHME M XMMHUYECKHUE CBOWCTBA
(peakumy raJoreHUPOBAHKS U HUTPOBAHUS ), TIOJYYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U Xumudeckue  ceolicmed  (peaxyuu
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. CnocoObl nepepaboTKu HEPTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib U TPOAYKTHI €10 MepepadOTKH.

OKCIIEPUMEHTANIBHBIE METOABl M3YUYCHMsI BEHIECTB W WX MNPEBPALICHUN:
O3HAKOMJICHME C OO0pa3laMM IJ1acTMacCc, Kay4yyKOB W PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOACIMPOBAHUE  MOJICKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTHYECCKON PabOTHI: MOJIYYCHHUE STHIICHA
1 A3yYEHUE €TO CBOWCTB.

PacuérHele 3anayn.

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

Kucnaopoacoaep:xkamue opranndeckue coeAMHEHUS

[IpenenbHble OAHOATOMHBIE COUPTHL. METaHOM W 3TAHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pPECakUMM C AKTUBHBIMM METAJlJIaMHU,
raIOr€HOBOJOPOIAMHU, TOPEHHE), MPUMEHEHHE. BOaOpomHbBIE CBSI3W MEXAY
MOJIEKYJIAMH CIIUPTOB. /e CTBHAE METAHOIA U ATAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroarOMHbI€ ~ CHOMPTBHL.  OTWICHIVIMKOJAbL W [JIHMLIECPUH.  CTPOECHUE,
(U3nYECKUE W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UIETOYHBIMH
METaJlJIaMU, KaQUEeCTBEHHAs PEAKIMS HA MHOTOATOMHBIC ChUpThl). JleiicTBUEe Ha
OpraHu3M 4esioBeKa. [ [puMeHeHrne TITMUEPAHA U STHICHTTTUKOJIS.

@DEHON: CTPOCHUE MOJIEKYNBl, (U3AYECKUE M XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Qenona. [Ipumenenne penomna.

Anpaeruabl U kemonvl.  DOPMABICTHI, AUECTATBIACTUI.  CTPOECHHE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS M BOCCTAHOBJICHMS,
KQUECTBEHHBIC PEAKIIMH ), TOJTYUYEHUE U MPUMEHEHHUE.

ONHOOCHOBHBIE TPEACHbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAsl KHCJIOTBI. CTPOEHHE, (PU3MUECKAE U XMMHUYECKUE CBOWCTBA (CBOMCTBA,
olume Juisl Kjacca KACTIOT, PeaKMs 3TepruUKalim ), MOJyYCHUE U TPUMEHEHUE.
CreapuHOBass W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

Cnoxnble 3QUpbl Kak MPOW3BOJHBIE KApOOHOBBIX KUCIOT. ['maponus
CoXHBIX 3(upoB. XKupel. ['maponaus sxkupos. [IpuMeHeHue xupoB. buonoruyeckas
POJb SKUPOB.




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

Kpaxman v nennrono3a Kak NpupoAHbIE MOJUMEPBL. CTpPOEHHE Kpaxmala U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M MX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOACHUE W ONMUCAHWE AEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CHUPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CIHMPTOB (OKMUCIEHHE 3TaHOJa
okcuaoM Meau(1l)), MHOroaroMHBIX COMPTOB (B3aUMOJCHCTBHE IIIHLECPUHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom memu(ll), B3ammoneicTBHE Kpaxmalla € HOIOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3anaum.

BelunicnieHuss 1Mo ypaBHEHMIO XMUMMYECKOH peakumu (Maccel, O0OBEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WM MPOAYKTA PEAKLMH MO U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEp)KAIME OPraHUYECKUE COEAMHEHUS.

AMHWHOKHUCIIOTHL KaKk aM(pOTEpHbIE OPraHMYECKUE COCAMHECHHS. DH3NYECKUE
¥ XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA MpUMEpe TMuuHa). bronormdeckoe
3HAUEHUE AMHHOKHCIIOT. [lenTumsi.

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

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

BbicokomosiekyasipHbIe COeTHHEHUSA

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMED,
NOJTUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3ALUH, CPEAHSS MOJEKYIIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

OKCINEPUMEHTATIBHBIE METOJBl M3YUYEHHs] BEHICCTB M WX MPEBPAILCHUHN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



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

OO11Ke eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyUHbIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIIUS, TEPUOJUYHOCTb, HAOIIOJCHHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

duzuka: Marepus, SHEpPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO0, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI MX U3MEPEHMUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIICCTB B OpPraHU3ME,
(oTrocuHTE3, OHMOJIOTMYECKA AaKTHBHBIC BelleCcTBAa (OCIKH, YIJIEBOABI, >KUPBI,
(bEpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE TOPObI, TIOJE3HBIE UCKOMAEMBIE, TOIUJIUBO,
pPECypCHL

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

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHMYECKUI dJeMeHT. ATOM. Sapo aroma, H30TOMbL.  DJIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpelEliCHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALUS aTOMOB.

[Tepnomnuecknil 3aK0oH U [lepuoanueckas CUCTEMA XUMHUYECKUX 3JIEMEHTOB
J. Y. Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [IeproandecKkoil cucTeMbl
XxumMuaueckux anemeHToB JI. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX HMMH MPOCTBIX W CJHOXHBIX BEHICCTB MO TPyNNaM H TEPHOJAM.
3HAQUYEHHE NEPUOAMYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWUYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIIpPHAs W TOJIAPHAs, WOHHAS, METAIIMYECKast). MexXaHU3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBSI3M (OOMEHHBIA W TOHOPHO-
aKuenTopHeid). BonopomHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULATENBHOCTb.
Crenenpb okucienus. MOHBI: KATUOHBI U AHUOHBIL.



BemecrBa  MONEKYISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3AaBUCHUMOCTh
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKHA.

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

Knaccupukanms HEOPraHnYeCKUX COCIUHECHUM. Howmenkmarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPIaHMYECKUX BEILECTB,
MPUHAIEKAIMX K PA3JIMYHBIM KJIACCAM.

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

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

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

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadnun «llepruoaudeckas cucTeMa XUMUYECKUX 37eMeHToB JI. .
MenpeneeBa», U3yYeHUE MOJENICH KPUCTAUIMYECKUX PEIIETOK, HAOMIOACHHUE W
OIMKCAHUE JEMOHCTPALIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJAOPOJA B MPUCYTCTBUU KaTaau3aropa, ONpPeIeIEHAE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIIBHOIO HWHIMKATOpPA, PEAKIMM WOHHOTO OOMEHA),
NPOBEACHUE MPAKTHYECKOH paboThl « BusHue paznuyHbiX GaKkTOPOB HA CKOPOCTh
XAMUYECKON PEAKLIANY.

Pacu€TtHbie 3anauu.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETBI C MCMOJNB30BAHUEM IIOHATHS «MacCOBas
JIOJIsI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeraymel.  [lonoxkenue HemMeTtauioB B [lepuoaMyeckoi  cUCTEME
xumudeckux dnemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OHU3NYEeCKUEe CBOWCTBA HEMETAUIOB. AJIOTPONUS HEMETALIOB (HA NpPUMEPE
KHCIIOPOJa, cepbl, pocdopa u yriieposaa).

XHAMHYECKUE CBOMCTBA BAXXHEHIIMX HEMETAJIOB (rajior€HOB, CEPbI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M MX  COEAUHEHWH  (OKCHIOB,
KHACTOPOJICOACPKAMX KUCITOT, BOJAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHE BOKHENIITNX HEMETAIUIOB U UX COEIMHEHH.



Merainel. [lonoxxeHne MetauioB B llepuoandeckoil cHCTEME XUMHUYECKUX
anemeHToB J[. M. MenaeneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mue gusnveckre CBOHCTBA MeTauioB. CIUIaBbl METAIIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XHWMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPWid, Kaluui, KajabIuH,
MarHuii, ATFlOMUHUN, [IUHK, XPOM, JKEJIE30, MEJb) U UX COCTMHECHHUIA.

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

OKCIEPUMEHTAIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
U3YYCHUE KOJIEKUMU «MeTamibl W CIUIaBb», 0OpPa3LOB HEMETAUIOB, PEIICHUE
SKCIECPUMCEHTAIBHBIX 337a4, HAONIOJACHUE W ONUCAHHME JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IIETOYEH, KAUECTBEHHBIC PEAKIIUN HA KATUOHBI METAJIJIOB).

PacuérHbie 3anaun.

Pacuétsl Maccel BemecTBa WiH 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
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€30MaCHOCTH, PA3BUTUM MENUUMHBL. [lOHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenrss 00 OOmMMX HAyYHBIX OPUHLMIAX MPOMBILILIEHHOTO
ITOJTYYEH U BOKHEHIINX BEILECTB.

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

XUMHUS W 3J0pOBbE YENIOBEKA: MpaBUjla MCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, mpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOW XWMHHU
B IIOBCEXHEBHON JKU3HHU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss  MEXNpPEIMETHBIX  CBS3€H MpuW  HM3ydyeHUM OoO0Weld u
HEOPraHM4YeCKONl XUMHUM B 11 Kjacce OCyHIECTBISIETCS YEPE3 MCIIOJIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHHA, SBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwmme eCTECTBEHHO-HAYYHBIC TMOHSATUS. HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHHTE3, KilacCupuKaluus, TNEPUOJUYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



duznka: MaTepus, SHEPTH, Macca, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOI, PaAMOAKTUBHOCTh, MOJICKYJIA, SHEPTETHICCKHI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHoE COCTOSIHUE BEINECTBA, (PU3MUECKUE BEIWYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, JKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HbIE MCKOTAEMBbIE, TOTIJTUBO,
PECypCHL

TexHONOTHS: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyPrusi, MPOU3BOACTBO
CTPOUTENILHBIX MAaTEpPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOACTBO, MHIIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIIJICHHOCTh,  MPOW3BOICTBO
KOCMETHYECKUX TPernapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4arOUIMMHUCS MPOTpaMM  CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM). HayuHo-meToaumueckoi OCHOBOW  AJist
Pa3pabOTKN TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHWS MPOTpamMM CPEIHEro OOLIEro
00pa3oBaHMusl SABJIICTCA CUCTEMHO-ACITELHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPEAMETAa «XWUMHUS» HA YPOBHE CPEIHErO
o0uiero o0pa3oBaHus BBIICIEHBI CAEAYIOIIUE COCTABISIOLINE:

OCO3HAHWE OOYYAIOIIUMUCS POCCUHCKONW TPAKIAHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEICTICHHIO;

HAIAYME MOTUBALUU K OOYUEHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOESKICHUH JIMYHOCTA HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaauLuii 0a30BOH HAYKHA XUMHH,

TFOTOBHOCTh M CIOCOOHOCTH OOYYarOIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYLIMMM LETOCTHOM
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAIAYUE MPABOCO3HAHUS SKOJIOTMYECKON KYJIBTYPBI U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJIBTATHI OCBOCHHS TMpeAMETa «XHUMHS» JOCTUTAOTCI B
€IMHCTBE Y4YeOHOM MW BOCHOUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
IYMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPaKAAHCKOrO OOWIECTBA, MPUHSATBIMA B OOILECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMH  IMPOLECCaM
CaMOIIO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jaronmxcsl.

JIMYHOCTHBIE ~ PE3YJIbTAThl OCBOCHMS MPEAMETa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OTBITA [O3HABATEILHOM W TMPAKTHYECKON JEATEIBHOCTH
oOyvaromuxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs 00YYAOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH,
YBKCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUAS O COLMAJBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUHU
Y4EOHBIX MPOECKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIBHBIX 337a4, BBITIOJHECHHH
XUMHYECKHX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apPryMEHTHI IPYTUX NP aHAIHU3E PAa3JIMYHbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K TMPOLIECCY TBOPUYECTBA B OOMACTH TEOPUM W TMPAKTUUYECKOTO
OPUMEHEHUS XWMUWHW, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YJIbTaT
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTIMBBIX  JKCICPUMEHTAIBHBIX  TOWUCKOB,
NOCTOSTHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

WUHTEPECA M TO3HABATCIBHBIX MOTHUBOB B TOJYYEHUM H MOCICAYIOLIEM
aHaJM3e MHQPOpPMALMKA O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBI3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBbI A IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W TMOCTYNKH CBOMX TOBAPHILECH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE MOCIECACTBUN H3THX
NOCTYIKOB,

4) popmupoBaHUsA KyJIbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro W 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECCKOMY W
NCUXUYECKOMY 3I0POBBIO;

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

NOHAMAHWS UEHHOCTM TPAaBHJ WHAWBHIYAJILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUsl TIOCTEACTBANA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHMS ),

S) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOM W APYyrHX BUAAX
JESATEIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCHI Pa3MYHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOASAM TPYJIa ¥ pe3ybTaraM TPYAOBOM AEITEILHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHIYAJIbHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanmu3anud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOT0 BOCITUTAHUS :

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

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MNPOOJEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATBHON CPEIbI,

OCO3HaHUS HEOOXOAMMOCTH WCHOJB30BaHUS JOCTHXKEHUU XUMHH IS
pELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOI0NONB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIUX BpPed OKPYKAFOLIEH
OPUPOJHOM Cpele, YMEHMs MPOTHO3WPOBATH HEOIArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMAEMBIX ICHCTBUN U MPEAOTBPAILATh UX;

HAIAYMS PA3BUTOTO SKOJIOTMYECKOIO MBILUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATbECI MMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
NPAKTUKE, CHOCOOHOCTM M YMEHUS AaKTUBHO MPOTUBOCTOATH HACOJIOTHA
xemodooun,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

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

NOHAMAHWS CINEUM(PUKM XWMUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpMUPOBAHMHU PALMOHATBHOIO HAYYHOIO MBIILIEHHUS, CO3[aHWUU LEIOCTHOTO
NPEICTaBICHUs 00 OKPYXarolIeM MUPE Kak O €AMHCTBE MPUPOJBI M YEIOBEKa, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NTPOOJIEM COXPaHEHUS
OPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JJIi  COBPEMEHHOMA
UUBWIM3ALMKA. B €€ TyMaHMCTHYECKON HANpPaBICHHOCTH M BAXHOH POJH B
CO3/IaHMW HOBOH 0a3bl MaTepUalIbHON KYJIBTYPHI, PELIEHUH TNIOOATBHBIX MPOOIeEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECCKON, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEAWLMHBI, OOCCICUEHUH YCIOBHMA
YCIEMIHOTO TPyJa M JKOJIOTMYECKH KOM(OPTHOH JKM3HM KaXIOro0 4YJICHA
00I1IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHUS CYIIHOCTH METOAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaxX, CMIOCOOHOCTHM MCHOJIb30BaTh



NOJTyYaeMbIC 3HAHUS [T aHAIHM3a U OOBSCHEHUS SIBJICHUN OKPY>KAKOIIEr0 MUpa U
NPOUCXOASAIINX B HEM U3MEHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M MMEIOUIMXCA JAaHHBIX C LEIbI0 TOTYUYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSATENBHO HWCHOJIb30BATh XUMWYECKHE 3HAHWS IS
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

UHTEpECA K O3HAHUIO U HCCIIE0BATENBCKON AEATEIBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO0, K AKTUBHOMY TNOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpECa K OCOOEHHOCTIM TPYJa B PA3MYHBIX cepax MpodecCHOHANBHOM
JESATEILHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATHI

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

3HaUMMble A1 (OPMUPOBAHMST ~ MHUPOBO33PEHHS  OOydarOIIMXCs
MEXIUCUMIUTMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHUS, OTPaXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W CHCUU(PHUKY METOJOB MMO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE ),

YHHUBEPCAJIbHBIC YUCOHBIC NEHCTBUs (O3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTH M COLIMAITbHOM KOMITIETEHIMM 00YYarOIINXCs,
CHOCOOHOCTB oOyyaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUUIUTMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBUS B ITIO3HABATEIILHON M COL[MATIBHON ITPAKTHUKE.

MeranpeaMeTHBIE PE3YAbTaThl OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAIbHbIMH y4eOHbIMHU MO3HABATEJIbHBIMH
JAeCTBHAMM:

1) 6Ga3oBbIe JOrHYECKUE CHCTBHUS:

CaMOCTOSITENbHO  (OPMYJIMPOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LEIU JOEATEIBHOCTH, 3aJaBasg MapaMeTpbl W KPUTEPUH HX
JOCTVKECHUSA, COOTHOCHTE PE3YIILTATHI AEATEIIBHOCTH € IMOCTABIICHHBIMU LIEJISIMU,

WCIIOJIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHUS —
BBIJICIIATE XapPaKTEPHBIE NMPHU3HAKKA IMOHATHNA W YCTAHABIWBATH WX B3aWMOCBSI3E,



UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM s KJIAaCCH(PUKANMHU BEIICCTB W
XAMUYECKUX PEAKLINI,

YCTAHABIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXIY HM3y4acMbIMU
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTHBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTHW), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMHH CHMBOJIMYECKHAE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATH MOACIBHBIC MPEACTABICHHUS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (OpMysa, YpPAaBHEHUE XUMWUYECCKOMN
pPEAKIMM — MPH PEIICHUM Y4YEOHBIX MO3HABATENBHBIX W MPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHHUS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBIX BEHICCTB U XUMHYECKAX PEAKIIHA.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

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

(opMyTUPOBATh LENH U 33]1a4H1 UCCIIEN0BAHMS, HCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIOJaTh 32 XOJA0M
OPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3yJbTar, (OpMyIUpOBATH
0000IIEHHS W BBIBOJBI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIbTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEIbHOCTHA, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HCTOYHWMKAX WH(pOpMaumum (HAY4HO-
NOMYJIsIpHAs JTUTEpaTypa XHMHYECKOTO COJACP)KaHMsI, CIPABOYHBIC MOCOOHS,
pecypebl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
NPEICTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUYHBOCTD,



(opMyMpoOBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOMbI MPH MOUCKE U
orOope wH(pOpMauMu, HEOOXOAUMONW Uil BBIMOJHEHHS Y4YeOHBIX — 3aaad
ONpeACICHHOTO THUIIA,

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

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

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

UCIONb30BaTh 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
OTHOCHTENILHO BBITIOJTHEHUS MPEUIOKEHHOH 3a1a4H;

BBICTYIIaTh C MPE3CHTAUMEN Pe3yJbTATOB MO3HABATEIBHON JESTEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENILHO MJTH COBMECTHO CO CBEPCTHUKAMHU MPH BBITOJIHEHUT
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3yYaEeMbIX BEIIECTB, pean3anui Y4eOHOro MpoeKTa U (POPMyIMPOBATH 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
JEATENIbHOCTh, ONpeAcss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
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 XUMUUYECCKUX PEAKIUSX;

OCYILECTBIISATE CAMOKOHTPOJb CBOEH AEATEIIBHOCTH HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMydeckas XUMHS)
OTPaXKaroT:

c(hOPMUPOBAHHOCTL ~ MPEACTABICHUM O  XMMHYECKOW  COCTaBISIOUIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJA XWMHUHA B TO3HAHWM SBJIICHUMN



OpUpPOIbl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MPAKTHYECCKUX 33a1a4
Y DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIOJIATAKOIINE TMOHATUS (XMMHYECKHWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaIEHHAS), MOJIb, MOJSpHas
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAbHAS TPYIIA,
panuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI Psifi, TOMOJIOTH, YTJEBOIAOPOIBI,
KHACTIOPO M a30TCOAEP KAIINE COCAUHEHHS, MOHOMED, MOJHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS ), 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 W CUCTEMHOCTH XUMHYECKUX
SABJICHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYUYCHUH W
0€30MacCHOM HMCIOJIb30BAHWM BAKHEHIIMX OPraHWYeCKUX BEIICCTB B OBITY H
NPAKTUYECKON ACATEIBHOCTH YETOBEKA,

Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATH XAPAKTEPHBIE MPU3HAKKA TMOHSATHUH,
YCTAHABIIMBATH MX B3aMMOCBS3b, UCIOJbB30BATh COOTBETCTBYIOIINE MOHATUS MPH
OTMKCAaHUU COCTABA, CTPOCHHS W MPEBPALICHUI OPraHUYE€CKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI HCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaUIEHHON )
(GOopMyslT OpPraHMYECKHX BEIIECTB W YPABHEHUH XHMHUYECKMX PEaKUUi,
W3rOTABIMBATH MOJECIH MOJIEKYJT OPraHMYECKUX BEINECTB AJII WILTIOCTPALIMM MX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY MW CTPOCHUID K OMNPEACTEHHOMY
KJIACCY/TPynne COCAMHEHU (YIJIEBOJOPOMAbI, KHCIOPOA W a30TCOACPKAIIUE
COCIMHEHMSI, BBICOKOMOJICKYJISIPDHBIE COEJAMHCHWsS), aBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknatype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIC
HA3BaHWUs OTACIBHBIX OPraHWYECKUX BEUIECTB (STWIICH, MPOIMWICH, ALCTUIICH,
ATWJICHIJIMKONb, TIIMUEPUH, (PEHOJ, GOpMATBACIU, AlCTalbACTHA, MypPaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIECMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK032,
(dpyKTO3a, KpaxmaJ, eJIII0J103a, TJIUIUH );

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh 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 CTPOECHMSI, 3AaKOH COXPAHEHUSI MacChl BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpPHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XUMHYECKUE CBOMCTBA THMHWYHBIX MPEACTABUTENECH Pa3TUUYHbBIX
KJJACCOB OPraHMYECKUX BEINECTB (METAH, 3TaH, STWICH, MPOMWIEH, ALECTHIICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30J, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
[IIMUEPHAH, (PEHON, AuETATbACTHA, MYPAaBbHHAS W YKCYCHas KHUCIIOTHI, TJIFOKO03a,
KpaxmaJ, UEJUTI0II03a, aMUHOYKCYCHAs KACI0Ta), WILTIOCTPUPOBATh TEHETHUECKYHO
CBSI3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMUMHUYECKHX PpEaKUui ¢
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 BBIYUCICHUS [0 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, CBS3aHHBIX 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 YMEHMWI 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 NpH OOpallleHUH 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 ApyTHX),



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 BPEAHOTO BO3ACHCTBHS HA OPraHu3M
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
peNbepHO-TOUYCUHYI0 cUCcTeMy 00Oo3HaueHuil JI. bpaiing aid 3anucu XuMUUYECKUX

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 SIBJICHUN
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, METAJJIMYECKAs,, BOJOPOAHAS ), KPUCTALINYECCKAsT PEUIETKA,
TANBl  XUMHAYECKUX  PEAKLUUd, PacTBOpP, DJIEKTPOIUTHI,  HEICKTPOJUTHI,
BJICKTPOJINTHYECKAA JAUCCOLMALMS, OKHUCIUTENL, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklnMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
BJICEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon /. WM. Menneneena,
3aKOH COXPAHEHMSI MACCHI BELUECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPIUU
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUM,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKALIME 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 BBISIBIIATh XAPAKTECPHBIE MPU3HAKU MOHSATHIA,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOJIB30BATh COOTBETCTBYIOLIUE MOHATUS IPU
OMUCAHUN HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
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 OMPEIEIISITh BAJICHTHOCTh M CTEINEHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAS, BOAOPOJHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKOH PEIETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUTMYECKAs ), XaPAKTEP CPEIbl 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, OKCHABI, OCHOBAHMUS,
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 YMEHHMI XapaKTEPU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX JSNeMEHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTtanmy, «QHEPreTUYECKUE YPOBHWY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUI
Mo nepuoaam u rpynnam [lepuoanueckoit CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB []. .
Menaeneena,

C()OPMUPOBAHHOCTh YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX  BEIUECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETHYECKON CBA3M MEKIY HEOPraHWYECKUMH
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 peakumm, U3MEHECHUIO CTEIECHEH OKHUCIEHUSI 3JIEMEHTOB, 0OpAaTUMOCTH
PEAKIMH, YYACTHIO KaTalu3aTopa),

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



c(OPMHUPOBAHHOCTL YMEHUI MPOBOAMTH PEAKLMHU, MOATBEPKIAIOIINE
KQYeCTBEHHBI COCTaB pa3IMYHBIX HEOPraHWYECKUX BEILIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  pACKpbIBaThb CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
JTHAX PEaKIN;

c(OPMHUPOBAHHOCTb YMEHUN OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PAaBHOBECHUSI
B 3aBUCUMOCTH OT BHENIHETO Bo3aekcTBus (mpuniun Jle [llarensbe);

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 MPOOJIEMaX XMMUYECKOTO TPOU3BOJICTRA,;

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, MACCE€ WM 0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHHUSI SHEPTUH;

c(OpMHUPOBAHHOCTb YMEHMM COOIIOIATH TPaBUIIA TOJIB30BAHUS XUMUUECKOM
MOCYJI0l M JTaboOpaTOpHbIM OOOPYJIOBAHUEM, a TAKXKE MpaBWIa OOpAIICHUS C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKIUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHHWI I[UIAHUPOBATH W  BBIMOJHATH XUMHUYECKHI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTaiu3aropa,
OMpPENEICHUE CPEebl PACTBOPOB BEUIECTB C MOMOMIBIO  YHUBEPCATHLHOTO
WHIMKATOPA, BIMSHUE PA3TUUHBIX (AKTOPOB HA CKOPOCTh XMMHMUYECKOW pEeaKivu,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEAKUMHM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
Temam «MeTajuibly U «HemeTajuibly) B COOTBETCTBMM C MpPaBUIAMHU TEXHHUKH
0€30MacHOCTHA pH OOPAILCHUHN C BEIIECTBAMH W JIAOOPATOPHBIM 000PYA0BAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amucu
YPaBHEHU COOTBETCTBYIOLIMX peakiuii U (GopMyIMpoBaTh BHIBOJbI HA OCHOBE
ATHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
WHPOPMALMIO, TOJNYYaEMYK) M3 Pa3HbBIX MCTOYHUKOB (CPEICTBA MAaCCOBOM
KOMMYHUKaMK, MTHTEpHET U IPYyTrux);



c()OPMUPOBAHHOCTL ~ YMEHHMU  cOOMMIOAATh  MpaBWja  AKOJOTHYECKH
LEJIeCO00PA3HOr0 TOBEACHUS B OBITY M TPYAOBOH NEATENBHOCTH B LENSX
COXPAHEHUSI CBOETO 3J0POBbSl M OKPY’KAKOILIEH MPUPOJHOW Cpenbl, OCO3HABAThH
OIMACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1/IK, mosicHAT, HA mOpuUMepax CnocoObl YMEHBILICHUS W
NPEIOTBPALICHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA,

Ui OOYYarOUIMXCS ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS. YMEHHE
OPUMEHATh 3HAHWUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMHUYECKUX SIBJICHMIA,

JUISL  clenbix H cinaOoBUIAIMX O0yYaroUXCsi: YMEHHE WCIOJIb30BaTh
peNbepHO-TOUYCUHYI0 cUCTeMY 00o3HaueHuil JI. bpaiing ajig 3anucu XuMUUYECKUX

dbopmy.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
Pasznen 1. TeopeTnueckue 0CHOBbI OPraHHY€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS] OPraHUYECKUX COeTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnea 2. Yraesonopoabt
2.1 IIpenenbHbie yriaeBOaOPOabI — aJIKaHbI 2
29 HenpenenbHele yrieBogopobl: alKeHBbI, 6 !
' aJIKaJIMEHbI, aJIKUHbI
23 ApoMaTHU4eCKHe yrieBOAOPO b 2
24 IIpupoaHble HCTOYHUKH YIIIEBOAOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazneny 13
Pa3pen 3. Kuciopoacoaep:kamue opraHniecKue COeIUHEHHs
3.1 Cruptel. @enHon 3
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 |
' CroxxHble 3 upsI
33 Yraesoasl 3 2




Hroro no pazneny 13
Pa3nen 4. A3oTcoaepxaiyne opraHudecKne coeHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 3
Hroro no pazneny 3
Pazgen S. BbicokoMOJIeKyJJIsIpHBbIE COeINHEHUS

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




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB 1 TeM uHu(pposbIe
Ne n/m Konrpoabubie | IIpakTHueckue (uup )
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMHUH
Ctpoenue atomoB. Ilepuonuyeckuii 3akoH
1.1 u Ileproguueckas cucteMa X UMHYECKHUX 3
anemeHToB J[. 1. Menneneena
12 Ctpoenune BemecTa. MHOroodOpasue 4
' BEIIECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 MerTanibl 1
2.2 Hemeramier 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 2 3







HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosauuyectBo uacos DJIeKTPOHHbBIE
°
J:;rl Tema ypoka Bcero Kontpoabuere | paxtirieciue i[:;:leﬂl/lﬂ :g]()l;l;(())z];eenbﬂble
padoTbl padoTbI pecypent
| IIpenmer opraHn4eckon Xumuu, eé |
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE 03.09.2024
Teopust cTpoOeHUsT OpraHUIECKUX
2 coennHeHnit A. M. bytneposa, eé 1 10.09.2024
OCHOBHBIE MTOJIOKEHUS
IIpencraBnenue o kiaccupuKau
3 OpraHU4ecKux BemecTs. Homenknatypa !
(cucreMaTuveckasi) U TPUBHAJIbHBIC 17.09.2024
HA3BaHUsl OPraHUYECKUX BEILECTB
4 AJTKaHBI: COCTaB U CTPOEHUE, |
TOMOJIOTUYECKUH P 24.09.2024
5 MertaH 1 3TaH — npocTeuue 1
NPEICTAaBUTENN AIKAHOB 01.10.2024
6 AJIKeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 08.10.2024
7 OTUIeH U NPOINUJIeH — MpocTeine |
NPEICTABUTENN ANKEHOB 15.10.2024
8 [IpakTrueckas padora Ne 1. «ITonyuenne | 1
STUJICHA U U3YYEHUE €r0 CBOWCTBY 22.10.2024
9 Anxanuensl. byraguen-1,3 u |
meTmioyraauen-1,3. Tlonyuenue 05.11.2024




CHHTETUYECKOIO Kay4yKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

10 FOMonovmqevCKHﬁ psn. AueTtuieH — 12.11.2024

MPOCTEUIININ MTPEACTABUTEND ATKUHOB
1 Brraucnenus no ypaBHEHUIO XUMUYECKON

peakuuu 19.11.2024
12 Apenbl: 6eH301 U TOTyoJ. TOKCUIHOCTD

apEeHOB 26.11.2024
13 I'eneTnueckas CBA3b yIJI€BOAOPOAOB,

NPUHALJIEKAUX K PA3JIAYHBIM KJIaCCaM 03.12.2024

[IpuponHbie HCTOUHUKH YTII€BOIOPOIOB:
14 MPUPOJIHBIN Ta3 U TIONMyTHbIC HE(TSIHBIC

FaP;bII), Ii[e(bTb u nponyKZbl eé Hepqe)pa6OTKI/I 10.12.2024

[IpuponHbie HCTOUHUKH YTIIE€BOIOPOIOB:
15 MPUPOJIHBIN Ta3 U TIONMyTHbIC HE(TSIHBIC

FaP;bII), Ii[e(bTb u nponyKZbl eé Hepqe)pa6OTKI/I 17.12.2024
16 KonrponpHast paboTta 1o pazaeny

«YTaeBoAOpOabD) 24.12.2024
7 IIpenenbHble OMHOATOMHBIE CIIUPTHI:

METAHOJI U 3TaHOJ. BogoponHas CBA3b 14.01.2025
18 MHOroaTtoMHbI€ CIUPTHI. STUJICHTJIUKOJIb U

TJIWLEPUH 21.01.2025
19 ®DeHoJT: CTpOeHHE MOJICKYJTb, (pusndeckue

U XMMUYECKHE CBONCTBA, IPUMEHEHUE 28.01.2025
20 Anpnerunbl: GopMaIbIETHA U

auetanpaerus. AneToH 04.02.2025
21 OnHOOCHOBHBIE MTpeaeNbHbIC KapOOHOBBIE

KHCJIOTBI. MYPaBbHHAs U YKCYCHasi 11.02.2025




22

IIpakTrueckas padora Ne 2. «CBoiicTBa
pPacTBOpa YKCYCHOM KHUCJIOTBI»

18.02.2025

23

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

25.02.2025

24

MpbLiia KaK COJM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE AEHCTBUE

04.03.2025

25

CrnosxHble 3(UPBI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

s¢upoB

11.03.2025

26

XKupbl: ruaposus, npuMeHeHH e,
Ouonornyeckas poib KUPOB

18.03.2025

27

VYTneBoabl: COCTaB, KiaCCH(PHUKAIUSL.
Baxnelimue npencTaBUTeNu: rIOK03a,
bpykTo3a, caxaposa

01.04.2025

28

Kpaxman u nennronosa kak IpUpoHbIe
MOJIUMEPHI

08.04.2025

29

KonrponpHast paboTta 1o pazaeny
«Kucnoponconepskaiue opraHHuecKie
coenuHeHus»/ Beepoccuiickas
npoBepoyHas pabora

15.04.2025

30

OO0wast XapakTepUCTHKA a30TCOAEPIKALITIX
OpPTaHUYECKUX COCAMHEHMUI /
Bcepoccuiickasi mpoepouHas paboTa

22.04.2025

31

AMHHBI, METHJIAMHUH U aHUJIMH

29.04.2025

32

AMUHOKHUCJIOTHI Kak ampoTrepHbie
OpraHuYeCKHE COCIUHEHUs], UX

06.05.2025




benku kak mpupoaHbIe
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS

OuoJiornueckoe 3HaueHue. Ilenruampl.

OCHOBHBIE TTOHSITHS XUMHH

33 1
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN 13.05.2025
OcCHOBHbIE METO/IbI CUHTE3a

34 78 1
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN 20.05.2025

IInactmaccel, kay4yKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUECKUHN 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(Hrypauus aToMOB

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

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

Ctpoenue BemecTsa. XUMHUUECKasi CBsI3b, €€
BUBI, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BopoponHas CBsi3b

BaneHnTHOCTB. DNEKTPOOTPULIATEILHOCTb.
Crenenb okucaeHus. Belectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IIoHATHE O AUCTIEPCHBIX CUCTEMAX.
HcTtunHBIE U KOJUIOUHBIE PACTBOPBL
MaccoBast 10 BEIECTBA B PACTBOPE




Knaccugukanvsi © HOMEHKIaTypa
HEOPraHWYEeCKUX coennuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccnpukanms XUMUIECKUX PEaKIii B
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUH.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpAaHEHUs U MPEBPALleHUs] SHEPIUU IPH
XHMHYECKUX PEAKLIMIX

Ckopoctb peakiu. OOpaTUMBbIE PEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpakTrueckas padora Ne 1. «Bnusiaue
pa3IUYHBIX (HAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKLIUm»

11

DnexTponuTHueckas quccoruanys. [lousaTue
0 BogoponHoM nokasarene (pH) pacTsopa.
Peaxiuu nonHoro oomena. I'uaposms
OpPTaHUYCCKUX U HECOPTraHUYCCKUX BEIICCTB

12

OKHUCINTENbHO-BOCCTAHOBUTENIbHBIC
peakmu. [TonsTHE 00 3NMEKTpONIN3E
pAacIIaBOB U PaCTBOPOB COJIEH

13

KonrponbHas pabota 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHWI»

14

Merannel, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHUecKuX snemenToB /. U.
MeHnneneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONUCTBA
METaJUIOB




15

Cnnasbl METaIOB. DNEKTPOXUMUYECKUH psAL
HaIpPsKEHUH METaJIOB

16

XuMudeckre CBONCTBA BAXKHEHIITNX
METaJJIOB (HATPHIA, KaJui, KaJIbLUN, MarHuH,
ATFOMUHUI) U UX COEMHEHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuMHudecKkye CBONCTBA IIMHKA, sKejle3a U UX
COENUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«Mertamnb»"

20

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

21

duznyeckue CBOICTBA HEMETAIIOB.
ANJIOTpONHUS HEMETAJIOB (Ha MPUMeEpe
KHCTIopona, ceprl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPhI U UX
COENUHEHUN

23

Xumuueckue cBoicTBa a3ora, gpocdopa u ux
COeIMHEHU N

24

XHUMHUECKHEe CBONCTBA yIiIepoaa, KpEMHUs U
UX COeOUHEHUN

25

IIpuMeHeHne Bas)KHEMIIMX HEMETAJJIOB U UX
COENUHEHUN

26

O0o001meHue U CUCTEMATU3ALUS 3HAHUHN 110




Teme «Hemeraey. Briaucinenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLIUI U
TEPMOXUMHYECKUE PACUETHI

IIpaxkTrueckas padora Ne 3. «Pemenne

27 DKCIIEPUMEHTAJIBLHBIX 331a4 10 TEME 1
"HemeTtanner"»

28 KontponbHas padora mo temam «MeTayibn |
u «Hemerannbn

29 Heoprannueckue n OpraHu4eCKUe KUCIOTHI. |
Heoprannueckue u opraHu4ecKrue OCHOBAHUS
AmdoTepHbIE HEOPTAHUYECKHE U

30 OpraHU4YecKHe coenuHeHus. I enernueckas !
CBSI3b HEOPTraHUYECKHUX U OPraHUYECKUX
BELIECTB
Ponp xumuu B obecrieueHnn SKOIOrnIeCKOH,

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

32 MPUHLUIAX [IPOMBILIJIEHHOI'O MOJIYYEHUs 1
BAKHEUIIIUX BEIECTB

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUs U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







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

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






