


HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XWUMUU Ha YPOBHE CPEAHEro o0miero oOpa3oBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
(denepanbHoil  00pa3oBaTEebLHONH MPOTpaMMbl CPEAHEr0 00IIero 00pa3OBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DenepalbHOM  rOCYJApPCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuétom KoHuenuuu npenojaBanus y4eOHOro
npeaMeTa « Xumus» B 00pa3oBareNibHbIX opranusanusx Poccuiickoit deaepanuuy,
PEATM3YIOUINX OCHOBHBIE 00PA30BATENIbHBIC MPOrPaMMbl, 1 OCHOBHBIX MOJIOKCHUN
«Crpareruu pa3sutus Bocriutanus B Poccuiickoin deneparuu Ha nepuoa a0 2025
roga» (Pacnopsoxenune [pasutenscTa PO ot 29.05. 2015 No 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUH, K ONPEACTCHUIO
oOuieii cTparerun 00yYeHHs, BOCIIATAHUS M PA3BUTUsL O0YUYAOIIMXCSA CPEICTBAMU
yueOHoro npeamera « Xumus» s 10-11 kiaccoB Ha 6a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nonokeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEIIEH,
colepKaHUs, PE3YJbTaToB OO0ydeHUss W TPEOOBAHMM K YPOBHIO MOJATOTOBKH
BBIITY CKHUKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BbIITY CKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpazoBaHHOCTH. OHO CHOYKMT 3aBEPLIAOLIAM  3TAllOM  peajM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, NPUCYIIMX
LEJIOCTHOW CHCTEME XWUMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacarTCs
NO3HAHMS 3aKOHOB MPUPOBLI, POPMUPOBAHUS MUPOBO33PEHUS M OOLICH KyJIBTYPbI
YEJIOBEKA, a TAK)KE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO
U TPUPOAHOHN cpene. Peanusyercs XxuMUUecKoe 00pa3oBaHME OOyYaroOLIMXCs Ha
YPOBHE CPEIHEr0 001ero 00pa3oBaHus CPEACTBAMH YUEOHOTO MPEAMETA « XUMUS,
COJIEP’)KAHUE M TMOCTPOEHHE KOTOPOrO OMPEACIEHBl B MPOrpaMMe MO XUMHHU C
YU4ETOM CNCUM(PUKN HAYKH XUMHUM, €€ 3HAYEHUS B TO3HAHMHM MPUPOABI U B
MaTepUATBHON KM3HU OOIIECTBA, a TAKXKE C YYETOM OOIIMX LENEH U MPUHLIMIIOB,
XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro  OOIIEro
oOpazoBanus B Poccuiickoit denepanun.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPAET OCOOYIO POJib B
COBPEMEHHOW LMBWJIM3ALMH, B CO3IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIBTYPBI
Ona BHOCHUT CBOH BKJ1aJ B ()OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILICHUS, B
CO3/IaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXArOUIEeM MUPE KaK O CIUHCTBE
OPUPOJBI M YENIOBEKA, KOTOPOoE (POPMHUPYETCsl B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTABa OKPY>KAKOIIEr0 MUPA, OCO3HAHWS B3aMMOCBSI3H MEXKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMU MPUMEHEHUSI.



TecHO B3aMMOJECHCTBYS C APYTHMHU €CTECTBEHHBIMHA HAyKaMH, XUMUS CTalla
HEOTHEMJIEMOI YaCThEO MUPOBOM KYJIBTYPbl, HCOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KOKAOro uwieHa oOmectBa. COBpEMEHHAs XHMMHS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWIA HAalpaBicHA Ha PELICHUE
r00aNbHBIX  MPOOJEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOMA,
SHEPreTUUCCKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 3J0POBBSI.

B cooTtBerctBUM ¢ OOHMMH LENSIMWA W MPUHLMIIAMHA CPEAHETO OOWIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOMUMYK) WM JJIsi  BbIPa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJIKEHUS
00pa3oBaHMsl B PaA3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIMOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  Oa30BBIE  KYPChl  —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPaHHUs KOTOPBIX SBIISFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOIICH XUMUM) U
OpraHu4ecko XxumMuu. GOpMHUPOBAHUE AAHHON CUCTEMBI 3HAHWN NMPU WU3YUYEHHUH
npeaMera 00€CHEeYMBACT BO3MOYKHOCTh PACCMOTPEHMSI BCEr0  MHOrooOpasus
BEUICCTB HA OCHOBE OOUINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOPraHWYECKass XUMUs» C(POpPMHpOBaAHA B MPOrpaMMe MO XUMHM HA OCHOBE
CUCTEMHOTO TOAXOJa K M3YUYECHUI0 Yy4eOHOro marepuaia M 0oO0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHS OPraHU4eCKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXUMHYECKMX M BJICKTPOHHBIX
NPEJCTABICHUN O CTPOCHNH BelIecTB. CBEAEHHS 00 M3yYaeMbIX B KypPCe BELIECTBAX
JAKOTCS B PA3BUTHHA — OT YIJIEBOJOPOAOB 10 CIOKHBIX OMOJIOIMYECKA aKTUBHBIX
coenquHeHMH. B Kypce  OpraHM4eckol  XMMUM  TOJIY4YarOT  PA3BUTHE
c()OpPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl MEPBOHAYATBHBIC
NPEJICTABICHUS O XUMHAYECKOH CBSI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUYECCKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3peHUst B NOpeaMeTe «XuMus» 0a30BOT0 YPOBHs
paccMaTpUBAETCS W3YUYEHHBI HA YPOBHE OCHOBHOrO 0OWIEro oOpa3oBaHuUs
TCOPETUYECKUI Marepuanl M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWYeCcKas
XUMHS» OOyYarOlMMCs TPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
NEPAOAMYECKOTO 3aKOHA € OOMIETEOPETUYECKUX M METOMOJIOTMYECKAX TO3HINAN,



ryOKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 0OBACHSIOWEH U MPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BOKHEHIIMX BELICCTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHECHHM, & TAKXKE O XMMUYECKHX PEAKLIHAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs JOMOIHAETCs B Kypeax 10 u 11 kimaccoB sanemenramu
COJIEP)KAHUS, UMEIOIIMMH KYJIbTYPOJOTMUYECKUI M TNPUKIAAHONH Xapakrep. OTH
3HAHUS CINOCOOCTBYIOT MOHMMAHWIO B3aMMOCBS3M XMMHUHW C JIPYTMMH HAayKaMmw,
PACKPBIBAKOT €€ POJIb B MO3HABATEIBHOM M MPAKTUUYECKOM AESITETbHOCTH YEITOBEKA,
CHOCOOCTBYIOT BOCIUTAHUIO YBAKECHHSI K MTPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH
Y MPAKTAYECKUX MPUIIOKEHUH XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAQUYMMBIX NOPOOJIEMax, CBA3aHHBIX C XWUMUEH,
KPUTHUYECKH OCMBICIIMBATh HH(MOPMALIAIO U TPUMEHSITh €€ JJ1s MONOJTHEHHS 3HAHUH,
PELIECHUS] MHTEJUICKTYAIBHBIX U SKCIIEPUMEHTAIBHBIX NCCIIETIOBATENbCKAX 3a1a4. B
LEJIOM COJIEpP)KaHUE YYeOHOro mpeaMeTa «XWMUsD JaHHOTO YPOBHSI HM3YUYECHUS
OPUEHTHPOBAHO HAa (POPMHUPOBAHKE Y 00YYAOIIMXCS MHPOBO33PEHUECKONH OCHOBBI
UIS TOHMMaHusl (QUIOCOPCKUX WACH, TaKMX Kak. MaTEPHAIbHOE EIUHCTBO
HEOPraHWYECKOTO U OPraHMYeCKOro MHPA, 00YCIOBICHHOCTh CBOMCTB BEMIECTB MX
COCTaBOM U CTPOEHUEM, MO3HABACMOCTD MPUPOJIHBIX SIBJICHAN My TEM SKCIIEPUMEHTA
W pEUICHHS NOPOTUBOPECUYMII MEXKIY HOBBIMM (aKkTaMM W TEOPETHUYECKAMHU
OPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUHU SKOJIOTMYECKUX MPOOJeEM, a
TaKKe MPOOJEM COEPEKEHUS FHEPIETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MAaTEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCIUTAHWS, PAa3BUTUS M COLMAIMA3ALMH
00y4arolmmxcsl MPUHATBIE MPOrpaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COJNEP)KaHUSI M TOCTPOCHUs TMpEAMETa MPEAyCMaTpPUBAKOT  (POPMHUPOBAHKE
YHUBEPCATBHBIX YUEOHBIX ACHCTBHIA, UMEIOIINX 0a30BOE 3HAYECHHE [Tl PA3TIMYHBIX
BUJIOB JICITEJIBHOCTH. pEIICHUS NTpoOsieM, TMOWCKA, aHaiu3a W 00padoTKh
uHpOpMalMi, HEOOXOAUMBIX Ui NPUOOPETEHHsI OMbITa NPAKTHYECKOH U
UCCIICIOBATENBLCKON JCATENIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHWHU
XUMUH.

B npakthke npenopaBaHus XWMHHA KaK HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00UIEro 00pa3oBaHus, MPH OMPEACICHUN
COJIEPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3YYEHUs MPEAMETAa HaNpPaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaK 0OJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEILHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOW KyJNbTypbl. C
METOAWYECKON TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIEN WU3YYCHU
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CornacHO MaHHOW TOYKE 3PECHHs TJIaBHBIMH LICTISMU W3yYCHUS MPEAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBsrOTCA:

o (opMuUpOBaHME CHUCTEMBI XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIBHBIC 3aKOHBI U TCOPUH XHWMUH,
OCBOCHME SI3bIKA HAYKHW, YCBOECHUE M MOHMMAHHUE CYIIHOCTH HOCTYIMHBIX
0000I1IeHNI MUPOBO33PEHUYECKOTO XapaKTEPa, O3HAKOMJIEHUE C UCTOPUEN UX
PA3BUTUS U CTAHOBJICHHSI,

e (opMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMUYECKUX PEAKIININA, HEOOXOMMBIX [T MPUOOPETEHUS Y MEHUIA
OPUEHTHPOBATHCS B MUPE BEIICCTB M XUMUYECCKHX SIBJICHUH, MMEIOIIMX
MECTO B IIPUPOJE, B MPAKTHICCKONA U ITOBCETHEBHON KU3HHU,

e Pa3BUTUE YMECHUH U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOMIOACHAEM U
OOBSICHEHHMEM XUMHUYECKOTO OKCIECPUMEHTA, COOMIOACHUEM  IPaBUII
0€30MacHOro OOPaICHHUSI C BEIICCTBAMM.

Hapsiny ¢ 3tuMm, comepkarenbHas XapaKTepUCTUKA LENICH U 3aa4 U3y YCHHS
npeaMeTa B MPOrpaMMe N0 XMMHUKM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU MPUOPUTETAMH B CUCTEME CpeaHero oduiero odOpasoBanus. CEroaHs B
NPENOAABAHUM XUMHH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTCHHE MPAKTUYECKON
KOMIIOHEHTE COJEP)KaHUs OOydYeHWs, OPHECHTUPOBAHHONW HAa MOATOTOBKY
BBIMTYCKHHAKA 0011€00pa30BaTeNIbHON OpraHu3alnuu, BIAJCIOMIET0 HE HAOOpOM
3HAHWHA, a (YHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMECHHUSIMHU
AKTUBHOTO MOJYUYEHUS 3HAHUI 1 MPUMEHEHUS X B PEATBHON KU3HU JJIsl PEIICHUS
MPAKTUYECKHX 3a7a4.

B cBs31 ¢ 3TUM NpH M3y YeHUH NpeaMeTa « XUMHsD TOMUHHUPYIOIIECE 3HAYCHHE
OPUOOPETAIOT TAKUE LIETU U 3a1a4H, KaK:

anantanusi 0Oy4YaromMXCsl K YCJIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MUPA,
(OopMUPOBAaHWE  MHTEIUICKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
PELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlUsIX, CBA3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHUEM,

(¢opmupoBaHue y OOyYarOMIMXCS  KIIFOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIIMI), UMEIONX YHUBEPCATBHOEC 3HAYCHHE [UISl PA3IMUYHBIX BUOB
JESATEILHOCTH: PEIIEHUS MPOoOJieM, MOUCKa, aHanu3a U 00paboTku MH(popManuy,
HEOOXOMMBIX AJIsi MPUOOPETECHUS ONbITA AEATEIILHOCTH, KOTOPAst 3aHUMAET BAKHOE
MECTO B MO3HAHWUM XUMHH, a TAKXKE JUIsl OLECHKH C MO3WUMH SKOJIOTMYECKOHN
0€30MacCHOCTH XapaKTepa BIMSHUS BEIECTB U XUMUYECKHUX MTPOLIECCOB HA OPraHU3M
YeJIOBEKA U MPUPOJHYIO CPEAY;



Pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00yHarOIIMXCS: CTOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS IO XUMHH B COOTBETCTBUM C KU3HEHHBIMU NOTPEOHOCTSMU, UCTIOJIL30BATh
COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a y4eOHOH U
HAYYHO-MONYJISIPHON HHPOPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIEHUS], HAOMIOAATENBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXO/JMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  T'yYMaHMCTUYECKOH
HAMPAaBJICHHOCTH XMMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIB30BAHMUS, TIOMOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETCHUs OMbITa
UCMOJIb30BAHUSl TOMYUYEHHBIX 3HAHUM Uil MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYAIMSX, CBI3aHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yuyeOnom mnaHe cpeanero oOmero oOpa3oBaHHs NPEeAMET «XUMUS»
0a30BOro0 ypoBHS BXOJUT B COCTaB MPEAMETHON 00siacTh «ECTECTBEHHO-HAY YHbIC
OPEIMETHI.

OO01mee Yuco 4acoB, OTBEAEHHBIX AJIsI M3YUEHHS] XUMUHU, HA 0A30BOM YPOBHE
cpennero odiero oopazoBanus, coctapiseT 68 yaco: B 10 kimacce — 34 yaca (1 yac
B Heneno), B 11 knacce — 34 yaca (1 yac B HEETIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOi XUMHHU

[IpeamMeT OpraHruYecKoOi XMMHUK. €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYEHUU HOBBIX BELIECTB M MATEPUANIOB. T€OpUst CTPOCHUs OPraHUYECKHUX
coenuHennii A. M. BytnepoBa, €€ 0OCHOBHBIE TIONIOKEHUS. CTPYKTYPHBIE (POPMYJIbI
OpraHu4ecKux BemecTB. ['omonorus, wu30oMepus. XUMHUYECKas CBS3b B
OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenue o0 Kiaccu(puKaMM OPraHUYECKUX BelecTB. HomeHknmarypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATU4ecKasi) W TPHUBHAJIBHBIC HA3BaHMS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOJbl M3YUYEHHs] BEHICCTB M WX MPEBPAILCHUH:
O3HAKOMJIEHHUE ¢ 00pa3liaMi OPraHMYECKAX BEIIECTB U MAaTEPUAIIAMH HA UX OCHOBE,
MOJCIUPOBAHUE MOJICKYJ OPraHMYECKHX BEIICCTB, HAONIOJACHUE M OINKCAHUE
JEMOHCTPALMOHHBIX ONBITOB IO MNPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPH
HarpeBaHuu (MJ1aBjeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTMYECKHMHA psa. MeraH M 3TaH —
OPOCTEHIIME MPEACTABUTENN QATKAHOB. (PU3WYECKUE W XHMHUUYECKUE CBOKCTBA
(peakumm 3aMelIcHUsT W TOPECHHS), HAXOXACHWE B MPHUPOJAC, MONYYCHHE W
NPUMCHEHUE.

AJIKEHBI. COCTaB M CTPOEHUE, TOMOJIOTUYECKUANA Pl. DTUIIEH U TPOIUJIEH —
OPOCTEHIIME MPEACTABUTENN QATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIAPATALMU, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYUYEHUE U TPUMEHEHHE.

Anxaguensl: Oytammen-1,3 u meTwnOyraguen-1,3: CTpocHHE, BaKHEHIIME
XUMHYECKHAE CBOMCTBA (peakuus nojumepu3anun). [10JlydeHne CHHTETHYECKOTrO
Kay4yyKa U PE3UHBL

AJIKWUHBI: COCTaB B OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI Psil. ALETUIICH
— TOPOCTEHIIMH MPEACTABUTENL AJIKUHOB. COCTaB, CTPOCHHUE, (PU3MUECKHE W
XUMHYECKHAE CBOMCTBA (pPEAaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMH,
TOPEHHS ), TOJYYEHUE U TPUMEHECHHE.

Apenbl. beH30i: cocTaB, cTpocHHE, (PU3NYECKHME M XMMHUYECKHUE CBOWCTBA
(peakuuy raJOreHUPOBAHKS U HUTPOBAHUS ), TIOJYUYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U XUMUYECKUe  CEOliCMBA  (peakyuu
2AI02eHUPOBANUSL U HUMPOBAHUSL), NoyYeHue u npumerernue. TOKCHYHOCTh APEHOB.



['eHeTHUECKasT CBA3b MEXKIY YITIEBOAOPOJAAMH, MPUHAMIECKAIMUMHU K PA3TAYHBIM
KJIacCaM.

[TpupoAHbIE WCTOYHHMKHM YIJIEBOAOPOAOB. [IpHpOmHBI ra3 W MONyTHBIE
He(TsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl mepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHpPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yTOJIb U TPOAYKTHI €70 MEPEPAOOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M MX MPEBPALLCHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMy TIACTMACC, KayuyKOB M Pe3UHBIL, Koyuiekuuu «Hedrby
U «YTOJb», MOACITMPOBAHUE MOJIEKYJI YIVIEBOJOPOJIOB U TaJOr€HOMPOU3BOIHBIX,
NPOBEACHHUE MPAKTUYECCKON PabOThI: MOJYUYEHUE 3TUJIEHA U U3YUYCHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

BblunicnieHuss 1Mo ypaBHEHHMIO XMUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WJIM MPOAYKTA PEAKLMH MO M3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM TPOAYKTOB PEAKLIUN ).

Kucnaopoacoaep:xxkamue opranndeckue coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pPECakUMM C AKTUBHBIMM METAJlJIaMHU,
raJIOT€HOBOJOPOIAMHU, TOPEHHME), MPUMEHEHUE. BOOOpPOIHBIE CBSI3W MEXKAY
MOJIEKYJIaMH CIIUPTOB. J[elicTBAE METAHOMA U 3TaHOJIa HA OPraHU3M YETOBEKA.

MHOroarOMHbI€  CHOMPTHL.  OTWICHIVIMKOJAbL W [JHIECPUH.  CTPOCHHUE,
(U3NYEeCKNE M XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UIETOYHBIMH
METaJlJIaMU, KaQUEeCTBEHHAs PEAKIMS HA MHOTOATOMHBIC ChUpThl). JleiicTBUEe Ha
OpPraHu3M 4esoBeKa. [[puMeHeHNe MNIMIEpUHA U STHUJICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJbl, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne penomna.

Anpaeruabl U kemonvl. DOpPMAIBICTHI, AUETATBACTUI.  CTPOECHHUE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS W BOCCTAHOBJICHMS,
KQUECTBEHHBIC PEAKIIMH ), IOJTYYEHUE U TPUMEHEHUE,

OmHOOCHOBHBIE MPEAEIbHBIE KAPOOHOBBIE KUCIIOTHL. MypaBbiHAs U YKCYCHAs
KHACTIOTBI: CTPOCHUE, (PU3NYECKIE U XUMHUYECKUE CBOWMCTBA (CBOWCTBA, OOIIKE AJIst
KJ1acca KMCIIOT, Peakiysl dTepu(pUKaLHN ), MOy YCHHE U TpUMEHEeHKE. CTeapruHOBast
Y OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mblna
KaK COJIM BBICIIAX KapPOOHOBBIX KMCIIOT, UX MOIOIIEE NEHCTBHUE.

CnoxnHble 3QUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHCJIOT. ['maponus
COXHBIX 3(upoB. XKupsel. ['naponaus xxupos. [I[pumeHeHue xxupoB. buonornueckas
POJb SKUPOB.

YrneBoasl:  COCTaB, KilaccHPUKAnMs  yrJIEBOAOB  (MOHO-, JU- W
nojucaxapuisl). [ Jr0K03a — MpOCTEHIINI MOHOCAXapHUl. OCOOEHHOCTH CTPOCHUS




MOJIEKYJIBI, (PU3MUECKAE U XUMUYECKUE CBOMCTBA (B3aMMOAEHCTBUE C TUAPOKCHAOM
meau(1l), okucieHrne aMMHUaYHBIM pacTBOPOM okcuaa cepedpa(l), BoccTaHOBIICHHE,
OpO’KEHUE TIHOKO3bI ), HAXOKICHUE B MPUPOE, MPUMEHEHHE, OMOIOTHMYECKAsl POJIb.
dorocuHTe3. DPYKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman v nenntono3a Kak NpupoAHbIe MOJUMEpbl. CTPOEHHE Kpaxmala U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M MX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOAEHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CIMPTOB, KAYECTBCHHBIE PEAKLIMU OJHOATOMHBIX CIHMPTOB (OKHUCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX COUPTOB (B3aMMOJCHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernoB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcuaom Mmemu(ll), B3ammoneiicTBHME Kpaxmalia € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KMCIOTHI.

PacuérHbie 3anaun.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO M3BECTHBIM MAaccCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEP)KAIME OPraHUYECKUE COEANMHEHUSI.

AMHWHOKHUCIIOTHI KaK aM(OTEPHBIE OPraHUYECKUE COEAMHECHNS. DU3NYECKUE U
XUMHYECKAE CBONCTBA aMHHOKHMCIOT (Ha mpuMepe MMnuHA). buonormyeckoe
3HAUEHUE AMHHOKHCIIOT. [lenTu sl

Benku kak npupoaHBIE BBICOKOMOJEKYJSIPHBIC coeAavHeHus. [lepBuuHas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCIKOB:
THIPOIN3, ACHATYPaLUsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHMs] BEHICCTB W WX MPEBPALICHUN:
HAOJFOJICHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpauust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUA OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHUST

OCHOBHBIE MOHSATHS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHWI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPU3ALNN, CPEIHSAS MOJICKYIIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIUS.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEIIECTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.

Peanuzanust MEKIPEIMETHBIX CBSI3EH MPU M3YYECHUN OPraHUYeCKOW XUMUU B
10 Kkiacce OCYLIECTBIISIETCS YEPE3 HKCIMOJb30BAHUE KaK OOIIMX E€CTECTBEHHO-



HAYYHbIX MOHATUH, TaK W TIOHSATHM, SBISIONIMXCS CUCTEMHBIMM JUIsl OTIEJIbHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTUS: SBJICHUE, HAyUHbIHA (JaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIMs, NEPUOJUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, DSHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUl YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe€ COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U IMHUIIBI KX U3MEPEHMUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTtocuHTE3, OHMOJIOTMYECKA AaKTHBHBIC BelleCcTBAa (OENKH, YIJIEBOIBI, >KUPBI,
(EpMEHTHI).

["eorpadusi: MUHEpasbl, TOPHBIE TOPOIbI, TOJE3HBIE UCKOTIAEMBbIE, TOTIUBO,
PECYpCHL

TexHOJorKsl: MUIIEBBIE TMPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpenaparsl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMHUA

Teopernyeckne 0CHOBbI XUMUH

XAMHMYECKUI dneMeHT. ATOM. Sapo aroma, W30TOMbL. DIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
3neMeHTbl. OCOOEHHOCTH PACHpPEaEIICHUsT 3JIEKTPOHOB MO OpOMTAIIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPHOAOB. DIEKTPOHHAS KOH(PUTYyPALHsI AaTOMOB.

ITeproanueckuii 3akoH U [leproandeckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
H. MenpaeneeBa. CBs3b NEPUOAMYECKOrO 3aKOHA M [leproamyeckoil cucTeMbl
Xumuueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpHEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWMMHUYECKMX OJJIEMEHTOB H
0o0pa3yeMbIX MMM MPOCTBIX W CJIOXKHBIX BELICCTB MO TPYyMNIaM M TMEPHOJAM.
3HAQUYEHHE NIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIApHAs W TMOJIApHAs, MOHHAs, METaJnveckas). MexaHu3Mmbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBI W JOHOPHO-
akuenTopHeid). BonopomHas cBs3b. BaneHTHOCTb. DNIEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.

BemectBa  MONEKYISPHOTO WM HEMOJEKYJSIPHOTO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEIUECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUITA KPUCTATTNYECKON PEIIETKHA.



[TonsaTne 0 muCHEpPCHBIX cucTeMax. MICTMHHBIE W KOJUIOMIOHBIE PACTBOPBIL.
MaccoBas J10J1s1 BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHUYECKUX COCIMHECHUM. Homenkmnarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAMIMX K PA3JIMYHBIM KJIACCAM.

Xumuyeckas — peakums.  Knaccuukanms — XMMHYECKMX — peakumii B
HEOPraHWYEeCKOH M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHHsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX NTPH XUMHUECKUX PEAKLIUSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XUMHYECKOE paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSHUE
XUMHA4YeCKOTo paBHoBecHs. [Ipunumn Jle [larense.

DnexTponuTrdeckas aucconuanus. CuibHbIC U clla0bie SJeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IIETOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYECHMsI BEIIECTB M WX NPEBPALLCHMIA:
aeMoHcTpauus Tadmun «llepruoanyeckas cucrteMa XUMUAYECKuX 3nemeHToB J[. W
MenpeneeBa», U3yYeHUE MOJEICH KPUCTATMYECKUX PEIIETOK, HAOMIOACHHUE W
OIMKCAHUE JEMOHCTPALIMOHHBIX W JTJAOOPATOPHBIX OMBITOB (Pa3oKEHUE NEPOKCHIA
BOZOPOJA B MPUCYTCTBUU KATAIM3aTOPA, ONMPEACIICHAE CPEIbl PACTBOPOB BELIECTB
C IOMOIBIO YHUBEPCAITBHOIO MHANKATOPA, PEAKLIMM HOHHOTO OOMEHA), TPOBEICHHUE
NPAKTHYECKOHN padoThl « BiusiHAE pa3nnuHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH
peakumm.

PacuérHble 3anaun.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX PEaKUMid, B TOM  YHUCIE
TEPMOXUMUAYECKHUE PACUYETHI, PACYETHI C UCTIOIB30BAHUEM MTOHATUS «MACCOBAs 1OJIS
BEILECTBAY.

Heoprannuyeckasi xumust

Hemeraymel.  [lonoxkenue HemetauioB B [lepuoaumueckoi  cucteme
xumudeckux dnemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUS aTOMOB.
OU3NYECKUE CBOWCTBA HEMETALIOB. AJIOTPONUS HEMETALIOB (HA NpPUMEPE
KHCJIOPOJa, cepbl, pocdopa u yrieposaa).

XHUMHYECKHE CBOHCTBA BAXHEHIIMX HEMETAIOB (raJIOr€HOB, CEPhI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M MX  COCAUHEHUH  (OKCHIOB,
KHACTOPOJICOAEPKAMX KHCITOT, BOJAOPOAHBIX COCIUHEHUN ).

[IpuMeHeHEe BKHENIITNX HEMETAIUIOB U UX COEIMHEHH.

Merainel. [lonoxxeHne metaioB B [lepuoandeckoil cHcTeMe XUMHUUYECKUX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000I0YEK
aToMOB MeTauioB. O0mue gusnueckue cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.



XHAMHYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPHUM, Kajauil, Kajabluid,
MarHuii, ATFlOMUHU, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTUHECHUH.

OOmue cnocoObl MoayuYeHUs: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCICPUMEHTAJIBHBIE METOJbl M3YUYCHHS BEIICCTB M KX MNPCBPAIICHUN:
U3YUYEHUE KOJJICKIMN «MeTauibl U CIUIaBbl», O0OPA3IOB HEMETAJIOB, PELICHUE
AKCIEPUMEHTAJIbHBIX 3aJa4, HAOMIOJICHUEC M ONMHUCAHWE JCMOHCTPALMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IIEJI0YEH, KAUECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

PacuétHbie 3amaun.

Pacuérel maccel BeniecTBa Wi 00bEMaA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYAaCTBYKOUIMX B PEAKIMU BEUIECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIICCTBA) MPOAYKTOB PEAKIMH, ECIIH OJIHO
M3 BELIECTB UMEET IPUMECH.

XHUMHES U )KM3Hb

Ponb xumMumn B 00€CHEUCHUH SKOJIOTMYECKOM, SHEPreTUUYECKONH W MUIIEBOMN
0€30MacHOCTH, PA3BUTHM MEAMIMHBL. [IOHATHE O HAY4YHBIX METOAAX IMO3HAHUS
BEIIECTB U XUMUUYECCKUX PEAKLIUAM.

[IpencraBiaenuss 00 OOHMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOMYYEHUS BOKHEUIINX BEILIECTB.

UenoBek B MHUPE BELIECTB W MATEPUAIOB. BAKHEUIINE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKUMOHHBIE MAaTrepuaibl, KpPAaCKHA, CTEKIIO, KEpaMuKa,
MaTrepuanbl i JIEKTPOHUKKA, HAHOMATECPUAIIBI, OPraHUYECKUE U MUHEPAJIbHBIC
yA0OpEHHUS.

XuUMHS A 3J0POBBE YEJIOBEKA. MPABUJIA MCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparos, MpaBuiia O€30MaCHOI0 UCIOIB30BAHUS TPENAPATOB OBITOBON XUMHUH B
MOBCEHEBHOM KU3HU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss MEXNPEIMETHBIX  CBS3€H MpW  HM3YYEHUM  OOWWICH W
HECOPraHUYEeCKON XxuMuH B 11 KITacce OCyMECTBISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOlMX E€CTECTBCHHO-HAYYHBIX TOHATHH, TaKk W TOHATUNA, SBJISIOIIUXCS
CUCTEMHBIMHU JJIsI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAY YHOTO LIUKJIA.

OO1Ke €CTECTBEHHO-HAYYHBIC MOHSATHS. HAY4YHBIM (DAKT, rMmoTe3a, 3aKoH,
TEOpHsl, aHAM3, CUHTE3, KIacCH(UKALMs, TEPUOJAMYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOAETIMPOBAHUE, U3MEPEHUE, ABJIICHUE.

dusukKa. Marepus, SHEPIUsl, MAcCa, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOII, PAAAOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUA YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEHIECTBA, (PU3NUYECKUE BEJMYMHBI U €IMHULIBI WX
M3MEPEHUS, CKOPOCTh.



buonorus: kieTka, opraHu3Mm, DJKOCHCTeMa, Ouocdepa, Makpo- H
MUKPO3JICMEHTHI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpaduis: MUHEpaNBI, TOPHBIC TTOPOJBI, MOJIE3HBIE NCKOMAEMbIE, TOTITUBO,
pPECypCHL

TexHoNoTHs: XUMHUYECKass MPOMBIIIJIEHHOCTh, METAJTyprusi, MPOU3BOACTBO
CTPOUTEILHBIX MAaTEepPHANIOB, CEILCKOXO3WCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBINIJICHHOCTh,  MPOW3BOICTBO
KOCMETHYECKUX TMpernapaToB, MPOM3BOACTBO KOHCTPYKIMOHHBIX MaTepuasoB,
ANIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K PE3yJibTaraM OCBOCHUS
0o0y4YaronMMHUCs MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM).  HaydHOo-mMeToamueckol OCHOBOW — AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHusl SABJIICTCA CUCTEMHO-ACITELHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpPEAMETa «XWUMHUS» Ha YPOBHE CPEIHErO
o0mero o0pa3oBaHusl BbIICIEHBI CIAEAYFOIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONH TPAKIAHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYME MOTUBALUU K OOYUEHUIO,

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

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIMXCsl PYKOBOJACTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIMUMH LETOCTHOM
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAIAYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJBTYPhl U CHOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3yIbTATHl OCBOEHUS MpPeAMETa «XUMHS» AOCTUTAKOTCS B
€IMHCTBE YYeOHOM W BOCHUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECCKHUMH, COLIMOKYJIBTYPHBIMH, yXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPaKAAHCKOrO OOWIECTBA, MPUHSATBIMA B OOILECTBE
HOpMaMu W  TpPaBWIAMM  TOBEACHUS,  CHOCOOCTBYKOIIMMH  IMPOLECCaM
CaMOIIO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y Yaronmxcsl.

JIMYHOCTHBIE ~ pPE3yNbTAThl OCBOCHHs MpeAMeTa «XHMHsS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh OMNBITA TO3HABATEILHOM W MPAKTHYECKON NEATEIBHOCTH
o0ydarommxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

0CO3HaHUs 00YYAOIMIMMHUCS CBOUX KOHCTUTYIMOHHBIX MMPaB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY U MIPABONOPSIKY

OPEJICTABICHUAS O COLMAJBHBIX HOPMAax M MpaBuilaxX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACITENTEHOCTH MPH CO3AAHUA YUEOHBIX
MPOEKTOB, PEIICHUM YUEOHBIX H TO3HABATEIbHBIX 3314, BHITOJHEHUN XUMUYECKHX
SKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHWUMAaTh W MPUHUMAaThb MOTHUBBI, HAMEPEHHS, JIOTHKY W
apPryMEHThI IPYTUX NP aHAIHM3€E PAa3IMYHbIX BHIOB YUEOHOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJICIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM W TMPAKTUUYECKOTO
OPUMEHEHUS XWMUWHM, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTIMBBIX  SKCIEPUMEHTATBHBIX  MOUCKOB,
NOCTOSTHHOT'O TPYJa YUCHBIX U IPAKTUKOB,;

WHTEPECA U MO3HABATEIBHBIX MOTHBOB B IOJTYYEHUH W MOCJIECAY FOLIEM aHAIIN3E
uH(pOPMALMHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHHAMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBbI A IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE WM TMOCTYNKH CBOMX TOBAPMILECH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJEACTBUH 3THUX
NOCTYTKOB,

4) popmupoBaHUA KyJbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTECH 310poBOro M 0Oe3omacHOro obpasa >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3MUYECKOMY W
NCUXUYECKOMY 3/I0POBBIO;

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

NOHMMAHWS LEHHOCTH NPAaBWI WHAMBUAYAIBHOTO M  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYalMsIX, YTPOKAOIMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHNOTPeOIEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYyrWX BUAAX
JESATEIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYEHHIO MPOQECCHI pa3nvuHOrO pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHMS PEAMETHBIX 3HAHUH 110 XUMUH;

YB&OKCHUS K TPY Y, JIFOAAM TPyaa U pe3yabTaTaM TPy A0BOU ACATCIHHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY MHAMBHIYAJIBHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieli mpodeccuu W peanu3aiiu COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOTr0 BOCIIUTAHUS

SKOJIOTHYECKH 1EJIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJAC, KaK HMCTOYHUKY
CYLICCTBOBAHMS KU3HH HA 3EMJIC,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHAE TPUPOJHON U COLMAIBHON CPEMBL,

OCO3HaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUN XUMHH AJIst
PELICHHs] BOIIPOCOB PALMOHAIBHOTO MPAPOAOIIOIB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIIIMX BpPed OKPYKAKOLIEH
OPUPOHOM Cpele, YMEHMsI MPOTHO3WPOBATH HEOIArOMPHUITHBIE 3KOJOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHCTBUI U TPENOTBPALLATH X,

HAJIMYUS PA3BUTOrO SKOJIOTMYECKOTO MBILUICHHUS, SKOJIOTHYECKON KYJIBTY B,
OMBbITa NEATENBHOCTH 3KOJIOTUYECKON HAITPABICHHOCTH, YMEHUS
PYKOBOIACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHWUKATUBHON M COLMAIBHOM
OPAKTUKE, CHOCOOHOCTM M YMEHUSI AaKTUBHO NPOTHBOCTOSATH HIECOJOTUH
xemodooun,

7) HEHHOCTH HAYYHOTI'O MO3HAHMS:

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

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAIOUIEM MUPE KaK O €IUHCTBE MPUPOIBI U YETIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NTPOOJIEM COXPaHEHUS
MIPUPOAHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYUMOCTH XMMHH JUISI  COBPEMEHHOM
LMBUJIM3ALMK . B €€ TYMAHUCTUYECKOW HATPABJICHHOCTH W BAXKHOU POJIM B CO3JaHUHN
HOBOWM 0a3bl MAaTepUAIBHON KyJBTYpbl, PEHICHUM TI00AIBHBIX MTPOOIEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTHYECCKON, NMUIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, 0OCCICYEHUH YCIOBHM
YCHEWUIHOrO TPYJa U SKOJIOTHYECKH KOM(POPTHOH KA3HU KKIOTO WIeHA OOIIECTBRA,

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH. ITOHUMAaHWs CYLIHOCTH METOOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, CMIOCOOHOCTH MCHOJIB30BATH
NOJTy4aeMble 3HAHUS U aHAJIM3Aa U OOBSICHEHHS SIBJIICHUI OKPY>KAKOIIEro MUPA U



OPOUCXOASIINX B HEM M3MECHECHUH, YMEHUS JIENaTh 0O0CHOBAHHBIE 3AKJIFOUYCHUS Ha
OCHOBE HAayYHbIX (JaKTOB U UMECIOLMXCSI JAHHBIX C UEJIBIO OTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS s
peteHust NpoOJieM B pealbHBIX )KU3HEHHBIX CUTYaLUsIX;

UHTEpECA K TO3HAHUIO U HCCIIEI0BATENBCKON ACATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

UHTEpECa K OCOOEHHOCTIM TPYJa B PA3MYHBIX cepax MpodecCHOHANBHOM
JESATELHOCTH.

METAINPEJMETHBIE PE3YJ/IbTATBI

MeTanpeaMeTHBIE PE3yAbTATBl OCBOCHHS YUEOHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaAHUS BKITIOYAIOT;

3HaUUMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOYYaArOIIUXCS
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE MOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOOOB MMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHIMI, TMIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIICPUMEHT U APYTHE);

YHUBEPCAJIbHBIC YUeOHBIE NEHCTBUSL (IO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBaHue (YHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIUN O00YYarOINXCS,
CHOCOOHOCTB oOyJaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUMIUIMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHHUS M YHHUBEPCAIBHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COL[UAJIBHON ITPAKTUKE.

MeranpeaMeTHBIE PeE3YyIbTaThl OTPAKAOT OBJIAJICHUE YVHUBEPCAIBHBIMHU
y4cOHBIMA  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAIbHbIMH y4eOHbIMHU MO3HABATE/ILHBIMH
JAeCTBUAIMH:

1) 6Ga3oBbIe JOrHYECKUE CHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyalM3UpOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENN JOEATEIBHOCTH, 3aJ1aBas MapaMeTpel W KPUTEPUHA HX
JOCTIDKECHUSA, COOTHOCHTE PE3YJIBTATHI AEATEIFHOCTH € MIOCTABIICHHBIMU LIEIISIMU,

WCIIOJIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHUS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW TMOHATHA W yCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYOLIUE MOHATHS UIsl OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpaTh OCHOBAHWS M KPUTCPUM ISl  KJIAaCCH(PUKANMU BELICCTB W
XAMUYECKUX PEAKLINI,

YCTaHABJIMBATh MPUYAHHO-CICACTBEHHBIE CBS3M MEXIY HM3y4acMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXACHUA (MHIAYKTHBHBIE, ACHYyKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PACCMATPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHMS, MUCIOJIb3YEMBIE B XUMHHA CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATh MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMUYECKas POopMyJia, yPABHEHHE XUMHYECKON peakiiiu
— MPU PEIICHUU YUYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 33/a4, MPUMEHSThH
HA3BAHHBIE MOJEJIbHBIE MPEACTABICHUS AJIs BBISIBJICHUS XaPaKTEPHBIX MPHU3HAKOB
M3YyYACMBIX BEIIECTB H XUMUYECKUX PEAKIHIA.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQ/ICTh OCHOBAMM METOJOB HAYYHOI'O MO3HAHWS BEUIECTB U XUMUYECKHX
peaKuii;

(opMyTUPOBATH LENH U 33]1a4H UCCIIEN0BAHUS, HCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJMPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI [T (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENIBHO MPOrHO3MPOBATh €ro Pe3yJsibTar, (popMyaupoBaTh
0000IIEHHS W BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJILTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIIENOBATENIbCKOW W MPOEKTHOM
JESATEIIbHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETEHOMY
NOHUCKY METO/IOB PELICHUS MPAKTUYECKUX 3a1a4, TPUMEHECHUIO PA3JIMYHBIX METOI0B
NO3HAHMSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HCTOYHWMKAX WH(pOpMaumu (HAY4HO-
NOMYJIsIpHAs JTUTEPaTypa XUMHUYECKOTO COJCP)KAHWS, CIOPABOYHBIE IMOCOOMS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WH(OPMALMIO PA3TUYHbIX BHIOB U (HOpM
NPEICTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh 17}
HENPOTUBOPEUYHBOCTD,



(opMyUPOBATh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOMbBI MPH MOUCKE U
orOope wHpoOpManuuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ay
ONpeACICHHOTO THUIIA,

nprOOpPETaTh OMBIT MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYXO  (OpPMYy  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIBI, PUCYHKH W IPYTHE),

MCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA P PadOTE ¢ XUMUUYECKOM
uH(pOpMalMER: MPUMEHATh MEXKNPEAMETHBIE ((PU3NYECKUE U MATEMATHYCCKHC)
3HAKU M CUMBOJIBI, (OpMYJIbL, aOOpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OByageHne YHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI B XOJC AUAJIOTA W/WIH
JUCKYCCHW,  BBICKa3bIBaTh  MIEH, (OPMYJMPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYNIATh C MPE3CHTAUMEN Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIEHO MJTH COBMECTHO CO CBEPCTHUKAMHU MTPH BBITOJIHEHUT
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aEMbIX BELIECTB, pealn3auui y4eOHOTO MPOeKTa U (POPMYJIMPOBATH BBIBOIBI
N0 pe3yabTaraM MPOBEAEHHBIX HMCCICAOBAHMIA MYTEM COTTTACOBAHMS TO3ULMIA B
X0J1¢ 00CY X ACHUS 1 OOMEHA MHEHUSIMH.

OgyageHHne YHHBEPCAJbHBIMHA PEryISTHBHbIMH JCHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBJISATh CBOK MO3HABATEIIBHYIO
JEATENIbHOCTh, ONpeAcss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTA KOPPEKTHPOBATh MpeaaracMblii  aJrOpuT™M ACHCTBHIA mpH
BBITIOJTHCHMHA YYEOHBIX M MCCIECAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3¢ eKkTHBHBIA C€MOCOO MX PEHICHHS C YYETOM MOJIyYECHUsT HOBBIX 3HAHHUWA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILECTBIISATE CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CaMOaHAIN3A 1
CaAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMyeckas XUMHS)
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUHA O XUMHYECKOW  COCTaBIISIOUICH
€CTECTBCHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUU B IO3HAHUH ABJICHUH TPUPOIBIL,



B (OPMHUPOBAHWUU MBIIUICHUSI W KyJIbTYPbl JIMYHOCTH, €& (DYHKIMOHAJIBLHON
rPaMOTHOCTH, HEOOXOMMOM JJT PEUICHUS MTPAKTUYECKUX 3a]a4 U SKOJIOTMYECKI
00OCHOBAHHOIO OTHOLIEHUS K CBOEMY 3JOPOBBIO U MPUPOJHON CPELIE;

BJIAJCHAUE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAKOIINE TOHATHAS (XMUMHUYECKWH DJIEMEHT, aroM, DJJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmysa (pa3BEpPHyTass W COKpalEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBINA 00BEM, YIJIEPOIHbIN CKENET, ()Y HKIMOHAIbHAS TPYIINA, PaJuKal,
U30MEPHUS, U30MEPBI, TOMOJIOTUYECKHUH PsiA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOACPXAIIME COCIAMHEHUS, MOHOMEDP, TMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCIMHCHHUSI), TCOPUM M 3aKOHBI (TCOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHHsI MACChl BELIECTB),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUN SI3bIK XUMHUM, MUPOBO33PEHUYECKUE 3HAHUS,
JeKalllue B OCHOBE MOHWUMAHWS NPUYMHHOCTA W CUCTEMHOCTH XHMHYECKHX
SABJICHUH, (PAKTOJTOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH W
0€30MacCHOM HCIOJIb30BAHUM BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOH JEATENBHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTh YMCHUN BBISBJISATH XAPAKTEPHbBIE MPU3HAKW MOHSITHHA,
yCTaHABIMBATh WX B3aWMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS MPU
OMHUCAHWM COCTaBa, CTPOCHUSI M MPEBPALICHUN OPraHMYEeCKUX COCAMHECHMIA;

c(hOPMUPOBAHHOCTH YMEHUN HCHOJIb30BAaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJIIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaAIIEHHON )
(GopMyJl  OpPraHMYECKMX BEUICCTB W YPAaBHCHWI XMMHMYECKUX  PEaKIUi,
W3rOTaBJIMBATh MOJIENIA MOJIEKYJ OPraHUYECKUX BEHIECTB JUIS WLTIOCTPALMHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOPMHUPOBAHHOCThL YMEHUH YyCTAHABAMBATH MPUHAJUIC)KHOCTh W3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY W CTPOCHHIO K OMNPEACTEHHOMY
KJIACCy/Tpynne COeAMHEHU (YrIeBOJOPOAbI, KHCIOPOA W  a30TCOACPKAIIUE
COCIMHCHHUSI, BBICOKOMOJICKYJIIPHBIC COEAVMHEHMS), JaBaTb WM Ha3BaHUS I10
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIC
HA3BaHUsl OTACJIbHBIX OPraHUYECKUX BEUICCTB (ITWICH, MPOMWICH, alCTUJIEH,
ATUJICHTJIMKONb, TIUIEPUH, (DEeHON, PopManbACrul, aleTalbACria, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK032,
(dpyKTO3a, KpaxmaJ, HeJIIr0/103a, TJUIUH );

c(hOPMUPOBAHHOCTHL YMEHUSI ONPEACNIATh BUABl XHUMHUYECKOW CBSI3M B
OPraHUYECKUX COCMHEHUSX (OMHAPHBIE U KPATHBIC ),

c(hOPMUPOBAHHOCTHL YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
opraHndeckux Bemects A. M. byTtieposa a1t 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOCHMSI, 3AaKOH COXPAHEHUSI MacChl BELIECCTB,



c(OpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE
U XUMHMYECKHUE CBOMCTBA TUMUYHBIX MPEACTABUTENCH pPa3IMUHBIX KJIACCOB
OpPraHUYeCKUX BEUICCTB (METaH, 3TaH, STUJIEH, TPOMWIEH, alleTUIICH, OyTaaueH-1,3,
MeTUI0yTaaueH-1,3, OEH3051, METAHOJI, 3TAHOJI, STUJICHTJIUKOJIb, TIIULEPUH, (PEHOJI,
aleTabIer U/, MypPaBbUHAs U YKCYCHAsl KUCJIOTHI, TIF0K03a, KpaxMal, LEeJUTI0N03a,
AMMHOYKCYCHAasl KMCJIOTa), WUTFOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPAaBHEHUSIMH COOTBETCTBYIOLIMX XUMMUYECKUX PpEaKUUii C MCMOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIT,

c(OPMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJIOPOAHOTO
ChIpbs (HE(PTh, IPUPOIHBINA ra3, yroib), CHOCOOB X MEPEPAOOTKH U MPAKTHUYECKOE
NPUMEHEHUE TIPOTYKTOB NEPEPAOOTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCIECHUS TIO XUMHUYECKUM
ypaBHEHUsSIM (MacChl, 00bEMA, KOJMYECTBA MCXOMHOTO BELIECTBA WM MPOIYKTa
PEaKIIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BELIECTB
WK TIPOIYKTOB PEAKIIMH);

c(hOPMUPOBAHHOCTL YMEHMH BJIAJIETh CUCTEMOW 3HAHWUU 00 OCHOBHBIX
METOAAaX HAyYHOTO MO3HAHUS, UCTOIb3YEMbIX B XUMHUU NPU M3YUYEHUU BEIICCTB U
XUMUYECKUX SIBJICHUH (HaOMI0ICHIE, U3MEPEHUE, IKCIEPUMEHT, MOACIMUPOBAHUE),
UCMOJIb30BAaTh CHUCTEMHBIE XUMMUYECKHE 3HAHUS ISl TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsiX, CBS3aHHBIX C BELIECTBAMM M UX
NPUMEHEHUEM;

c(OpMHUPOBAHHOCTb YMEHU COOIIOIATH TPaBUIIA MOJIb30BAHUS XUMUUECKOM
MOCYJI0i M JTabopaToOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWja OOpalieHUsl C
BEIIECTBAMU B COOTBETCTBMU C MHCTPYKIUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHHUI TMJIAHUPOBATh W  BBIMOJHATH XUMHUYECKHUI
AKCHEPUMEHT (TIPEBPALLECHHS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MTOTYyUEHHE
ATUJIEHA U U3YYECHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BELIECTB,
JeHatypaius OeJIKOB NPy HarpeBaHUU, [IBETHBIE PEAKIIMU OCITKOB) B COOTBETCTBUU
C TNpaBWIaMU TEXHUKHA OE30MACHOCTM MpU OOpalIeHUH C BEUICCTBAMHU U
Ja00paToOpHbIM  00OpYAOBAaHUEM, TMPEACTABIATh  PE3YJbTAaThl  XUMHUYECKOTO
JKCHEpuMeHTa B (OpME 3aMUCH YPABHEHUN COOTBETCTBYIOUIMX pEaKIMid U
(GopMyIHpPOBATH BHIBOABI HA OCHOBE ATUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUUYECKH aAHAIU3UPOBATH XUMHUYECKYIO
WH(POPMALMIO, TOJNYYAEMYK) M3 Pa3HBIX MCTOYHUKOB (CPEICTBA MAaCCOBOH
uH(popmanmu, HTEpHET 1 ApyTHX),

c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEJNECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENAX
COXPAHEHHUs CBOETO 3/I0POBbS M OKPY’KAIOUICH MPUPOJHON CpEabl, OCO3HABAThH



OMaCHOCTH BO3JIECWCTBUS HA >KUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHMYECKUX
BEUICCTB, MOHMMAasi cMbica nokasarens [1JIK, moscHsaTe Ha mpuMepax crnocoObl
YMEHBILICHUS W MNPEAOTBPALLCHUS WX BPEOHOTO BO3ACHCTBUS HA OPraHu3m
YeJ0BEKa,

Ui 00yYarOUIMXCs ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS. YMEHHE
NPUMEHSATh 3HAHWUSI 00 OCHOBHBIX JOCTYNHBIX METOAAX TMO3HAHWS BELIECTB M
XUMUYECKUX SBJICHUM,

JUISL ClenbiX H  cinaboBUAAIMX OOyYarOUIMXCs: YMEHHE WCIHOJIb30BaTh
peNbepHO-TOUYCUHYI0 cHCcTeMy 0Oo3HadyeHuil JI. Bpaiins i 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  MPEIACTABJACHUN: O XWMHUYECKOW COCTaBIISIOUICH
€CTECTBCHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUU B IIO3HAHWU ABJICHUN IPUPOIBIL,
B (OPMHUPOBAHUU MBIIUICHUSI W KyJIbTYPbl JIMYHOCTH, €& (DYHKIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOIUMOM JJT PEUICHUS MTPAKTUYECKUX 3a]1a4 M SKOJIOTMYECKH
00OCHOBAHHOIO OTHOLIEHUS K CBOEMY 3JOPOBBIO U MPUPOJHOM CPELIE;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUN DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJIa, MOJib, MOJIAPHBIM OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBAJICHTHAs!, HOHHAS, METAUTMYECKAst, BOAOPOHAS ), KPUCTAUTMYECKAs PEIIETKA,
TANBl  XUMHAYECKUX  PEAKLUUH, PacTBOpP, DJIEKTPOIUTHI,  HEICKTPOJUTHI,
DNEKTPOIUTHYECKAA OUCCOLMALAA, OKUCIIUTENb, BOCCTAHOBUTEL, CKOPOCTH
XUMUYECKON peakluu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
AJIEKTPOJIMTUYECKON nucconumanuu, nepuoanyeckuit 3axkon /. WM. Menaeneena,
3aKOH COXPAHEHMSI MACCHl BELUECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPIUA
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUHA SI3bIK XUMHWH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTU WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTAaBE, MOJIyYCHUH U O€30MaCHOM HMCMOJIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH NCITEIILHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTH YMCHHI BBISBISATH XAPAKTEPHbBIE TMPU3HAKK MOHSTHMA,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLIUE TMOHITHS IMPH
OMUCAHUU HEOPTraHUYECKUX BELLECTB U UX MPEBPALICHHUIA;

c(hOPMUPOBAHHOCTL YMEHHIA HWCHOJIb30BATh XUMHWYECKYI) CUMBOJIMKY JUIsS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPAaBHEHUH  XMMWYECKMX  PEaKUUH,



cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, yIJIEKHCIbIA ra3, aMMHAK, raiiéHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COMNA, TUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTEMIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHECHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKON
CBSI3M (KOBAJICHTHAsI, MOHHAs, METAJUIMYECKAs, BOAOPOAHAS) B COCAMHEHMSIX, THUI
KPUCTAUIMYECKONH PEIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJICKYJISPHAs,
WOHHAs, METAIMYECKAS ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHCHU,

c()OPMUPOBAHHOCTH YMEHU I YCTaHABIMBATh MIPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONPEACIEHHOMY KIIAcCy/TpyIie
COCIMHEHMI (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAIUIBI, OKCHIBI, OCHOBAHMUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHHIA PACKPHIBATH CMBICIT MEPUOAAYECKOTO 3aKoHa J1.
H. MenaeneeBa 1 IEMOHCTPHPOBATH €TI0 CUCTEMATHZUPYIOLIY 0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKY 0 (PYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHUX JNeMeHTOB 14 mnepuonoB IlepuoanvecKkoil CHUCTEMBI
xumudeckux aneMeHtoB JI. M. MeHnaeneeBa, MCHOJB3ysl MOHATHS «S-, p-, d-
ANIEKTPOHHBIE OPOUTATNY, K IHEPTETHUECKHAE YPOBHI?, 00BICHATH 3aKOHOMEPHOCTH
WU3MECHEHUS! CBOMCTB XMMHUYECKMX 3JIEMEHTOB M MX COCAMHECHMHA IO MEPUOIAM U
rpynmnam [leppoandeckoit cucreMsl Xumuueckux a5eMeHToB 1. M. Menaeneena;

Cc()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEP)KAATE CYIIECTBOBAHUE TEHETUYECKOM CBA3M MEXAY HEOPraHMYECKUMHU
BEILIECTBAMH C IMOMOILIBI YPABHEHHUI COOTBETCTBYIOILMX XUMUYECKUX PEAKLIAN;

Cc()OPMUPOBAHHOCTE YMEHUS KIACCHU(PUIMPOBATh XUMHUYECKHAE PEAKLUM IO
PA3IAYHBIM MPHU3HAKAM (YMCIYy W COCTaBY PEArMpyrOIIUX BEUIECTB, TETUIOBOMY
3¢ (deKTy peakumu, U3MEHECHUIO CTENECHEH OKHMCIECHUSI 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YUACTHIO KaTaIM3aTopa),

c()OPMUPOBAHHOCTh YMEHMI COCTaBIISATH YPABHCHHS PEaKUMil pa3iMYHbIX
TUIOB, TIOJTHBIC M COKPALIEHHBIE YPABHEHHSI PEAKIIMIA HOHHOTO 0OMEHA, YUUTHIBAsS
YCIJIOBHSI, TIPX KOTOPBIX 3TH PEAKLIMHU UAYT A0 KOHLA,

C()OPMUPOBAHHOCTh YMEHWI MPOBOJUTH PEAKIUM, MOATBEPKAAOIINE
KAUECTBEHHBI COCTaB PA3JMYHBIX HEOPraHWYECKMX BEIIECTB, PaClO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbIBaThb CYHIHOCTb  OKUCJIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEACTBOM COCTABICHMSI JICKTPOHHOTO OajiaHca
OTHAX PEAKIHA;

c(OPMHUPOBAHHOCTb YMEHUN OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEIIECHUS XUMUUYECKOTO PaBHOBECHUSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKalllie B OCHOBE MPOMBILIUICHHOTO MOJYUYEHUs] CEPHOM KHUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMINAX U
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOTO IPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH BBIYMCIEHHS C MCIOJIb30BAHUEM
MIOHSTHS «KMACCOBAsl A0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHHI Ta30B MPU
XUMHUYECKMX PEaKIUsIX, MAcChl BEHIECTBA WM 00BEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCEe WJIM O00OBEMY OJTHOTO M3 YUACTBYIOLIUX B pEaKIMU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakiMi HA OCHOBE 3aKOHOB COXPAHEHMS MACChI
BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTUH;

c(OpMHUPOBAHHOCTH YMEHUI COOIIOIATH TPaBUIIA TOJIB30BAHUS XUMUUECKOM
NOoCyJI0il M JTabopaToOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWja OOpalIcHUs] C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKIMUSMU IO BBINOJHEHUIO JJAOOPATOPHBIX
XUMUYECKUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHHWI T[UIAHUPOBATh W  BBIMOJHATH XUMHYECKUI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEICHUE CPEebl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WUHIMKATOPA, BJIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiui,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-AHUOHBI, HA KaTMOH aMMOHHS, PELICHUE HKCIEPUMEHTAIBHBIX 331a4 MO
TemaMm «MeTajuibly U «HemeTauibl») B COOTBETCTBUM C TMpPABWJIAMU TEXHUKU
0€30MacHOCTH NpH OOpAIlCHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM,
OPEACTaRIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OpME 3amucu
yYPaBHEHHI COOTBETCTBYIOLINX PEAKIIMii U POPMYIMPOBATH BBIBObBI HA OCHOBE 3TUX
PEe3yNbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUUYECKUM aAHAM3UPOBATh XUMHUYECKYIO
WHPOPMALMIO, TOJNYYAaEMYK) M3 Pa3HBIX MCTOYHUKOB (CPEICTBA MAaCCOBOH
KOMMYHUKaIMK, VIHTepHET U Ipyrux);

c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMMIOAATh  MpaBWja  SKOJOTHYECKH
LENECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEISX
COXPAHEHHUs CBOETO 3/I0POBbsi U OKPYXKAIOLIEH MPUPOIHON Cpeabl, OCO3HABATH
OMAacCHOCTh BO3ACHCTBUS HA JKUBbIE OPraHU3Mbl OMPEACAEHHBIX BEUIECTB, MOHUMAas



cmbicn mokazarens [1/JIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS W
NPEIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA,

U 00yYaroMMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3J0POBbS. YMEHHE
OPUMEHATh 3HAHWUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMUYECKUX SIBJICHUM

JUISL  clenbiX H  cinaboBUAAIMX O0yYarOUIuXCs: YMEHUE WCIHOJIb30BaTh
peNbepHO-TOUYCUHY0 cUCTeMY 0Oo3HaueHuil JI. bpaiing ajig 3anucu XuMUYECKUX

dbopmy.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3aesioB H TeM (uudposrbie)
Ne n/m Kontpoabubie | IIpakTHueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
Paszpen 1. TeopeTnueckne 0CHOBbI OPraHH4YeCKON XHMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHsI OPraHUYEeCKUX COeTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paszpen 2. Yriesoaopoabl
2.1 IIpenenbHbie yrIeBOAOPOIABI — AJKAHBI 2
29 HenpenenbHble yrieBoaopoabl: alKeHbl, 6 !
' AJIKaIUEHBI, aJKUHBI
23 ApoMaTH4eCKue yIiaeBOAOPOAbI 2
24 IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB U 3 !
' ux nepepadboTka
Hroro no pazneny 13
Pa3zpen 3. Kuciopoacoaep:kamue opraHniecKue CoeIHHEHHs
3.1 Crnuptsl. @enon 3
39 Anpnerunsl. KapOOHOBBIE KHCITIOTBL 7 |
' CrnosxxHbie 3GHUpbI
33 Yriesoasl 3 1




Hroro no pazneny 13
Pa3znen 4. AzoTcoaepxammue opraHudecKue coeTHHeHUs

4.1 AMUHBI. AMUHOKHCTTOTBI. beakn 3
Hroro no pazneny 3
Pazaen S. BoicokoMoJIeKyJJIsIpHBbIE COeINHEHUS

5.1 IInactmaccsl. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uM(pposbIe
Ne n/m Kontpoabubie | IIpakTHueckne (mupp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMHUH
Ctpoenue atomoB. [lepuonuyeckuii 3akoH
1.1 u Ileproauueckas cucTeMa XUMHYECKUX 3
anemeHToB J[. 1. MeHneneesa
12 Ctpoenue BemmecTBa. MHOroodOpasue 4
' BEIIECTB
1.3 XHUMHUECKHUE peaKkLun 6 1 1
Hroro no pazneny 13
Paszpen 2. Heoprannueckas xumust
2.1 MeTtaniel 1
2.2 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 17
Pazngen 3. Xumusi 1 )KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckHne
padoThI

HMara
H3Y4YeHHA

IIpenmer opraHu4eCcKOn XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE

IIpencrasnenue o knaccupurkanuu
opraHudeckux Bemects. Homenkmarypa

(cucTemaruyeckasl) M TPUBUAJIbHBIE HA3BAHUS

OpPTaHUYCCKUX BEIICCTB

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHunii A. M. BytnepoBa, €€ OCHOBHbIE
ITOJIOKCHUA

AJTIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUH P

MeraH u 3TaH — mpocTemne
MPEACTABUTENH AJKAHOB

AJIKEHBI. COCTaB U CTPOEHUE, CBONCTBA

OTujeH U NPOINUJIeH — IMpocTeiine
MIPEACTABUTENN AJIKCHOB

IIpaxrrueckast padora Ne 1. «ITonyuenue
STUJIEHA U U3YYEHHUE €TI0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
metundOyranuen-1,3. [lonyuerne
CUHTETUYECKOIO Kay4dyKa U PE3UHBI

10

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHH,
rOMOJIOTUYECKUH psAf. ALleTuieH —
MPOCTEHUIINN TPEACTABUTEND AIKUHOB




Brraucnenus no ypaBHEHUIO XUMUYECKON

11
peaxkuuu

19 ApeHbl: 6eH301 U TOTy 0. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas CBSA3b yIII€BOAOPOIOB,
MPUHAJISKAIINX K Pa3JIMUHBIM KJlaccam
IIpupoaHblie HCTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOAHBIN ra3 v MOMyTHbIE HE(PTSIHBIE ra3bl,
He(Th U IPOOYKTHI €€ epepadoTKu
IIpupoaHblie HCTOYHUKY YIJIEBOAOPOIOB:

15 NPUPOAHBINA ra3 v MOMyTHbIE HEPTSIHBIE ra3kl,
He(Th U IPOOYKTHI €€ epepaboTKu

16 KoHTponbHas paboTa mo pasaeny
«YTrnesogopoab»

17 IIpenenpHble OIHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoj. BonoponHas cBsi3b

18 MHoOroaToMHble CIIUPThL: 3TUIIEHIJIUKOIb U
TJIMLEPUH

19 ®DeHOJT: CTpOeHUE MOJIEKYJTbI, (Pu3ndYecKue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpreruasl: GopMalbAETH U alleTaIbIeT U .
AneroH

21 OnHOOCHOBHBIE TIPEAENbHBIE KApOOHOBBIE
KHUCJIOTBHI: MypaBbUHAas U YKCYCHasl

2 IIpaxrrueckast padora Ne 2. «CpoiicTBa
pacTBOpa yKCyCHOM KHUCIOThDY

3 CreapuHoOBas U OJIEMHOBAsI KUCJIOThI, KaK
NPEACTABUTENN BBICIINX KAPOOHOBBIX KUCIOT

iy Mpbis1a KaK CONM BBICHIMX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE NEHCTBHE




CrnosxHbie 3(UpbI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIIOT. [ HAPOIHN3 CIOKHBIX

3¢upoB

2% XKupbl: ruaposu3, IpUMEeHEeHHe,
Ouonornyeckas poJib KUPOB

VYTaeBoasl: COCTaB, KJaCCU()UKALIUS.
27 BakHeilne npeacTaBUTENH: TIIIOKO34,
bpykTo3a, caxaposa

28 Kpaxman u 1eniroso3a kak IpupoaHble
MOJIUMEPbI

KoHnTponbHas paboTa mo pazueny
29 «Kucnopoacoaep:kaiue opraHudecKue
COEANHEHUS

30 AMWHBI, METUJIAMUH U aHUJIUH

AMUHOKHUCIIOTHI Kak am(poTepHbIe
31 OPraHUYECKUE COCTUHEHMUS], UX
Ounosorndeckoe 3HaueHue. [lenrumbl

17 benku kak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUs

33 OCHOBHBIE TTOHSITHSI XUMHUH
BBICOKOMOIJICKY JIAPHBIX COGI[I/IHGHI/Iﬁ

OcHOBHbIE METOIBI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COeITMHEHUI.

IInactMaccsl, kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

No

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabnsie
padoThI

IIpakTHYeckne
padoThI

Mara
H3y4YeHHuA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Hrypanus aTOMOB

Ilepuoanueckuii 3axoH u Ilepunoandeckas
CHUCTEMa XUMHUYECKUX 351eMeHTOB [I. 1.
Menneneesa, ux CBsI3b C COBPEMEHHON TEOpUEN
CTPOEHHMSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COSAMHEHUI TTO
rpynnaM U nepuoaam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CHCTEMBI
xumMudecknx anemeHToB /[ V1. Menneneena B
Pa3BUTHU HAYKH

CtpoeHue BemiecTBa. XUMHUYECKasl CBsI3b, €€
BHUABI, MEXaHHU3MbI o6pa3013aH1/151 KOBAJIEHTHOI
cBs3u. Bogopoanas cBsizb

BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. BemecTsa MOJNEKyJIIPHOTO
¥ HEMOJICKYJIIPHOTO CTPOEHUS

[TonsTue o aucnepcHbIx cuctemax. UCTUHHBIE U
KOJIJIOUAHBIE pacTBOPbL. MaccoBas A0Jist
BEILLECTBA B PACTBOPE

Knaccudukanust ¥ HOMEHKJIaTypa
HEOPraHWYEeCKUX coenuHeHui. I eneTnueckas
CBsI3b HEOPTraHUYECKHX BEILECTB, PA3JIUYHbIX
KJIACCOB




Knaccuukauus XUMHYECKHUX PEaKINi B
HEOPraHUYeCKOM U OpraHMYecKON XUMUHU. 3aKOH
COXPAaHEHHS MaCChl BEIECTB, 3aKOH COXPAaHEHUS
U IIPEBPALLECHHs] SHEPTUU IIPU XUMHUYECKHUX
peakumsx

Ckopoctb peakunu. OOpaTUMbIE PEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpaxrrueckas padora Ne 1. « Bnusiaue
Pa3NIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaxuum»

11

DnexTponuTryeckas quccoruanys. [loHsiTre o
BOonopoaHoM nokaszarene (pH) pacteopa.
Peaxun nonHoro odmena. I'maponus
OPTaHUYCCKUX U HCOPTAHUYCCKUX BEIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKLIUH.
ITonsiTne 00 31eKTPONH3E PacIJIaBOB U
PacTBOPOB CoJer

13

KoHnTponbHas pabota no pasueny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

14

Mertaniel, ux nojoxenue B [leppuoguyeckon
cucTeMe Xumuueckux snemeHTos /1. K.
MeHnneneeBa 1 OCOOEHHOCTU CTPOCHUS aTOMOB.
O01ue pusnyeckue CBOMCTBA METANJIOB

15

CrnnaBbl MeTaIOB. DJNEKTPOXUMUYECKUH psAf
HAIPSKEHUN METAJIOB

16

XUMHUYECKHUE CBOUCTBA BAXKHEHIIINX METAJJIIOB
(HaTpuii, Kaui, KaJIbIWiA, MATHHUM, AJTFOMITHIN )
U UX COCNUHEHUN

17

XUMHUYECKHE CBOWMCTBA XPOMA, MEAU U UX
COENUHEHUN

18

XuUMu4decKkre CBONCTBA [IUHKA, sKeJle3a U UX
COENMHEHUN




19

IIpaxrrueckast padora Ne 2. "Pemenne
SKCIIEPUMEHTAIIBHBIX 33134 110 TEMe
«Mertamnbm"

20

Hewmerannel, ux nonoxenue B llepuoguueckon
CUCTEME XUMUYECKUX 351eMeHTOB []. 1.
Mengeneesa 1 0COOEHHOCTU CTPOEHHUS aTOMOB

21

dusnyeckre CBOWCTBA HEMETAJIOB.
AJJIOTPOMHSI HEMETAILIOB (Ha MpUMepe
KHUCTIopona, cephl, hocdopa u yriepona)

22

XUMHUYECKHE CBOMCTBA TaJION€HOB, CEPbI U UX
COENUHEHUN

23

Xummueckue cBoicTBa a3orta, pocodpa u ux
COeIMHEHUN

24

XHUMHUECKHe CBOMCTBA YIIEpPOaa, KPEMHUS U UX
COCIMHEHUN

25

IIpuMeHeHne Bas)KHENIINX HEMETAJIOB U UX
COENMHEHUN

26

O6o0uienne u cucTeMaTH3aLMsI 3HAHUI 110 TeMe
«Hemeranns. Berunucnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIUil U TEpMOXUMUYECKHE
pacuEThI

27

IIpaxrrueckas padora Ne 3. «Pemenne
SKCIEPUMEHTANbHBIX 33724 110 TEME
"HemeTtanmne"»

28

KoHnTponbHas pabota o Temam «MeTaby |
«Hemerayuibp

29

Heoprannueckue u OpraHu4eCcKrue KUCIOTHI.
Heoprannueckne u OpraHn4eckrue OCHOBaHUsI

30

AM(OTEepHbIE HEOPTaHUYECKHE U OPTAHIMYECKUE
coequHeHus. | eHeTHueckast CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB




Ponb xumuu B obecrneueHnn SKOJOTHIECKOH,
31 SHEPreTUYEeCKON U NMUINEeBOH 0e30MacHOCTH,
Pa3BUTHU MEOULIMHDBI

IIpencrasnenust 00 OOIMX HAYYHBIX MPUHIUTIAX

32 MPOMBILUIEHHOTO MMOJTYYEHUs] BaXKHEUIINX 1
BELIECTB

33 Yenosek B MUpPE BELIECTB U MATEPUAJIOB 1

34 XHUMHUS U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe o0mecTBo «M3narenbcTBo
«ITpoceereHue»

» Xumus, 10-11 xknaccsl/ XKypun A.A., AkuuonepHoe o0mecTBo «M3aaTenseTBo

«IIpocseuieHue»

METOJUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/






