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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOlt 00pa3oBaTEeIbHONW MPOTPaMMBI  CpeAHEro o001iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepallbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX opraHu3auusx Poccuiickoi
@denepanuy, peamu3yOIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnOJIOXkeHH «CTparerum pa3sBUTHS BocnuTaHusd B Poccuiickoit
Odeneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTeruu 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHble 1oyioxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJIep)KaHMs, pe3yJbTaTOB o0OydeHUs: W TpeOOBaHMI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBITTYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEpIIAOIIMM 3TalloM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTOo O00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 WM TPHUPOAHOW cpeme. Peamm3yercss XuMmMudeckoe o00Opa3oBaHUE
oOydJarommxcs Ha YpOBHE CpeAHEro o01iero o0pa3oBaHus CPEICTBAMH YUe€OHOTO
npeamMera «XHMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM CHeuupUKUd HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABI U B MaTE€pUANIbHOW JKM3HU OOIIECTBA, a TaKXKe C YUETOM
oOmMX I1eJell W TMPUHIUIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuMUSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUTPaeT 0COO0yI poOJib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABI M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSMH MPUMCHCHHSI.



TecHO B3aMMOJEHUCTBYSl C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
NI00ANBbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
ASHEPreTUYECKOM, MUIIEBOM, SKOJIOTMUECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckass xumuss» U «OOwW@as U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PacCMOTPEHHMS BCEr0 MHOI000pas3ust
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMmus» copmMupoBaHa B MporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Yy4YEHHI0 Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHHM BELIECTBA
paccMaTpHUBAalOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUN, a TakKXe Ha YPOBHE CTEPECOXUMHUYECKMX U BIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEOMHEHUW. B Kypce OpraHnyeckod XUMHM IMOJYyYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs NEepBOHAYAIbHBIC
MPEICTABICHUS O XMMUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lon HOBBIM yriaoM 3peHUss B IpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpHBAaEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUYECKHM Marepuan ¢ (PaKTOJOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
riIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (YHKIHMM STOT0 3akoHa — OT
obobmarome 10 0OBICHSIONMICH U MPOTHO3UPYIOIESH.



Ennnas cucrema 3HaHMM O BaXHEHIIUX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W INPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOoTeKaHus jJomnojHsgercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEpPKAHUs, HMEIOIIMMHU KYJbTYPOJOTUYECKUH W TPUKIIAJIHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aMMOCBS3U XUMHUU C
JpYTUMH HayKaMH, PACKpPbIBAIOT €€ pPOJIb B ITO3HABATEIBHOW M MNPAKTHYECKOU
NESTETLHOCTH 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K IIpoleccy
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIONKEHUNA XUMUH, TTOMOTAIOT
BBIIYCKHUKY OpPHUEHTUPOBATbCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh HH(POPMAIHMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX UCCIIEIOBATENLCKUX 3a/lay. B 1ieomM copepxanue yueOHOro
npeamMera «XHMHS»  JAHHOTO  YPOBHSA  H3YyYEHHUS  OPHUEHTUPOBAHO  Ha
(dopmHpoBaHrEe y OOy4YarOIIMUXCI MHUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
bunocodhckux uaeH, TakKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpPraHMYeCcKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOCHHMEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHUW IIyTEM OSKCIIEpUMEHTa U
pelieHusT TPOTHUBOPEUYMM MEXKIYy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
IPEANOChUIKAMU, OCO3HAHUE POJIM XMMUU B PEUIEHUU 3KOJOTMYECKUX IpoosieMm, a
Takke MpobeM cOepekeHUsl FHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmuane pemeHuss 3agad  BOCIUTAHMS, PAa3BUTHUS W COLMAIM3ALNU
oOy4Jaromuxcsd MNPUHATHIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OIpPEAEIICHUIO
CONEp)KaHUSI H TIOCTPOSHHUS TPeAMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYCHHE IS
pPa3NUYHBIX BHJOB JICSITEIILHOCTU: pEUICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHGOPMALIMH, HEOOXOIUMBIX JIJIsi IPUOOPETEHUS ONBITA MPAKTUYECKOU
Y HCCIIENOBATENBCKON AEATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpemnojgaBaHus XMMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa30BaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONPEAEICHUH
COZIEPKATENIbHOM XapaKTEpUCTUKM LEJed W3YyYEeHHMs NPEAMETAa HaIPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpPU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAYKH Kak 00JJACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEAMETA SABIJISIETCS BIOJIHE OITPABIaHHBIM.

CornacHO HaHHOM TOYKE 3pEHHs TJIABHBIMHU LEISAMM W3Y4YEHMs IpEeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

« (opMuUpOBaHHME CHCTEMbl XHMHMUYECKHMX 3HAHMM Kak BaKHEHIIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOHU



JeXaT KIIOYEBbIe TOHATHS, (PyHIaMEHTaJbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBIICHUS,

« (GOpMHpPOBAHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHii, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON M TIOBCETHCBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOICHUEM TMPaBUII
0e30MmacHOro 00paIleHus ¢ BEIECTBAMHU.

Hapsigy ¢ aTtum, conepkatelibHasi XapakTepUCTHKa LeJel U 3a7a4 U3y4eHus
peaMeTa B IPOrpaMMe 10 XMMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMH TIPHOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJlaBaHul  XUMHH B OONbIIed  CTEMeHH OTHAETCS  MPEeANOoOYTEHUE
MPAKTUYECKONH KOMIIOHEHTE COJAep>KaHUsg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMYCKHUKA 0011e00pa30BaTeIbHON OpraHM3aliy, BJIAJCIONIEro He
HAa0OpOM 3HaHUW, a (PYHKIHOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHHUS WX B PEATbHOU KU3HU
JUTS pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3u Cc 3TUM TpU U3YYEHUM TpeaMeTa «XHUMHs» JOMUHHUPYIOIICe
3HAa4YCHHE MPUOOPETAIOT TAKKE IEJIN U 3319, KaK:

amanTanusi 00yJaromuXxcsl K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUpAa,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSTHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHWEe y OOYYalOMUXCS  KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE ISl PA3IMYHBIX BHUIOB
JESTENHHOCTU: PEIIeHUs poOJIeM, MOUCKa, aHaimu3a U o0paboTKM MH(OpMaIuHy,
HEOOXOJMMBIX JUISI TIPUOOPETCHUS ONbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHWM XWUMHH, a TakKXKe I OICHKH C TIO3UIUiI
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHMSHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPEy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YyJarOMIMXCsl: CTOCOOHOCTH CaMOCTOSITENIbHO TIPUOOpPETaTh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIb30BATh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdn3a Y4eOHOU |
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMUYECKOTO COJICPIKAHMS;

dbopMupoBaHre U Pa3BUTHE Y 00YYAIOIIUXCSI ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YyOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIMPABJICHHOCTH XHWMHH, €€ BAXXHOW POJM B PEIICHHH TIOOATBHBIX MPOOJIeM
pPalMOHAIBHOTO MPUPOIONOIb30BaHMS, OMOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOUIICHUS K TPHUPOJAEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TTOJYYCHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PpEIICHUH B
CUTYAIHUsIX, CBI3aHHBIX C XUMHUYECKUMU SBIICHUSMH.

B yuebHOM 1aHe cpenHero ooOumero oOpa3oBaHMs TMPEAMET «XUMUS»
0a30BOro YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4UHbIE
PEIMETBD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUS! XUMUU, HA 0230BOM YPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heenio).

COJEPXXAHUME OBYYEHUA
10 KITIACC
OPTAHUYECKASA XUMHUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHUE, pa3BUTUE U 3HAUCHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OpPraHuYecKHX
coenunenuid A. M. bytieposa, e€ ocHOBHBIE MOJ0KeHUA. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKuX BewecTB. [omonorus, wu3omMepusi. XHUMHUYECKass CBS3b B
OpPraHMYECKUX COCTUHEHUSIX — OJMHAPHBIC U KPAaTHBIC CBSI3U.

[IpencraBnenue o kinaccupuKalMKM OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYECKUX COCJAMHEHUN (CHCTeMaThyecKas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIINX MPE/ICTABUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BEIIECTB M WX IPEBPAILICHUIA:
O3HAaKOMJICHHME C O0Opa3llaMu OpraHWYeCKHUX BEIIECTB M MaTepHaliaMH Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIIOJCHUE W
OMHMCAHKME AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEILECTB
IIPY HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAaHUE U TOPCHHE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKHM psiA. MetaH u 3TaH —
IpOCTEUIINE MPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B IMPUPOJE, MOIYyYEHUE H
MPUMEHEHHUE.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psil. DTWIEH U IPOIUIIEH —
IpOCTEHIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TATOTCHUPOBAHUSA, THUApPATALUU, OKHUCIEHUA H
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALleTUIIEH
— MPOCTEHIINIA NPEICTaBUTENb AQJIKMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEakUMM I'MAPUPOBAHUS, FaJOr€HUPOBAHMS, TUAPATALINH,
TOpPEHMUsI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHHe, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUPOBaHUS U HUTPOBAHUS), MOJyYEHUE U NMpUMeHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsSL U HUMPOBAHUs), NoOTyYeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHuYeckas CBA3b MEXAY YIVIEBOJOPOAAMH, IPUHAUICKAMUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble HMCTOYHMKH YTIIEBOAOPOAOB. [IpupoaHblii ra3 W NONMYyTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaaUTHYECKHil), mnupoiu3. [IpomykTsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTANIBHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHE C oOO0pa3lamMu IUIacTMacCc, KaydyKOB M PpE3UHBI, KOJUICKIHH
«Hedbtb»y u  «Yromp», MOJETUPOBAHHE  MOJICKYJ  YIJICBOJAOPOJAOB |
raJOr€HONPOU3BOIHBIX, MTPOBEJICHUE NPAKTUYECKON pabOThl: MONYYEHHUE STUIICHA
Y U3y4YEHUE €T0 CBOMCTB.

Pacu€rHble 3anaum.

BblunciieHdsT 1O YpaBHEHHIO XWMHYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa PEAaKIMH IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKue CoeAMHEHUs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ MW OJTaHOJN: CTPOCHHE,
¢usznyeckue MW XUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMH MeETaJllaMH,
raJIOT€HOBOJIOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BOJOpOAHBIE CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. JTWICHIJIMKOJIb W  TIIHLEPHH: CTPOCHHE,
(¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KauyeCTBEHHas PEaKUuss Ha MHOIOAaTOMHbIE crUpThI). JleiicTBue Ha
OpraHusM 4esoseka. [I[puMmenenne rmunepuna u STUICHIJIMKOIIS.




@deHon: CTpOCHHME MOJEKYJbl, (HU3NYeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopMmanblerul, alueTalbICrul: CTPOCHHUE,
dbu3nYecKre U XMMHUYECKHE CBOMCTBA (peaKlMU OKUCICHUS U BOCCTAHOBIICHHS,
Kaue€CTBEHHBIC PEAKIINN), MOJyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpeJebHBIE KApOOHOBBIE KHUCIOTH. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3MYecKue U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOl1ue JJIsl Kjiacca KUCJIOT, peakius dTepudUKalnum), MoaydeHrue U MpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAas KHUCJIOTHI KaK MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbLTa KaK COJIM BHICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxxHble >(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb KHUPOB.

VYrneBoabl: cocTtaB, KiaccupuKanus — yrieBoJoB  (MOHO-, JHU- W
nonrcaxapubl). ['Foko3a — MpocTeUIInii MOHOCaXapHI: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBHE C
ruapokcuom meau(ll), oxuciaenue aMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TJIIOKO3bl), HAXOXKJACHUE B MNPUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. Porocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemiono3a Kak npupogHbie noauMepbl. CTpoeHUEe Kpaxmaia U
HEeUoNIo3bl.  Du3nueckue W XHMMHUYECKHE CBOWCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

DKCNEPUMEHTAIbHBIE METOJbl M3YUYE€HUS BEIIECTB WU HUX NPEBPALICHUN:
MPOBE/ICHNE, HAONIOJICHHE W OIMHCAHHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm wMeau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHIIEPUHA C
ruapokcuaom meau(ll)), anpaeruoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumojmelicTBUE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacuérnrle 3agaun.

Beluncnenuss mo ypaBHEHHMIO XHUMHWYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'O BEMIECTBA WJIM MPOAYKTA PEAKIUM MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH).

A30TcoiepKalue OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyYecKue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe TMiuHa). buomorudeckoe
3HAYE€HUE aMUHOKHUCIIOT. [lenTubl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAA M TPETHUYHAsI CTPYKTypa OeiaKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINH HA OCJIKU.



OKCHEpPUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0JICHUE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JE€HATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMoJIeKyJIsIpHBIE COeIHHEHU S

OCHOBHBIE TOHATUS XUMUH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpU3ALUN, CPEIHAS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAIICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAacC,
Kay4yKOB.

MexmpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M PU U3YYECHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYLIECTBISETCA 4YEpe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX IOHATHH, TaK U NOHATHUH, SBIAIOIIMXCS CUCTEMHBIMHU ULl OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTI'0 LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rTUNoTe3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCUu(pUKanus, NEPUOJIUIHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIECIIMPOBAHUE.

@usuka: Marepus, DJHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3UUECKUE BEIUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTJIEBOABI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TOJE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHL.

TexHoJIOrusA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHUS,
MOIOIIIAE CPEICTBA, JICKAPDCTBEHHBIE U KOCMETUYECKHE IPENAPAThl, MaTEpUAJIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPITAHUYECKAA XUMUSA

Teopernueckne 0OCHOBbBI XUMHH

XUMHYECKUI aeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUUYeCKHe YPOBHH, MOIYypPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesicHUsT JIEKTPOHOB MO OpPOWTAIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IICKTPOHHASI KOH(PUTYPAIUS aTOMOB.



[Tepuonnueckuii 3akoH u Ilepuoguueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b nepuoandyecKkoro 3akona u Ilepuoanyeckoil CUCTEMBI
xuMudeckux sneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3HavyeHue NepUOANYECKOro 3aKOHA B pPa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BHIBl XUMHYECKOW CBA3U
(koBaJIeHTHAsT HEMOJISIpHAS W TOJISIpHAsl, MOHHAS, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XHMHUYECKOM CBsI3M (OOMEHHBIW U JOHOPHO-
akuenTopHelil). Bogoponnas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTPOCHHUS. 3aKOH
MIOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[lonsatue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J14 BElIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHECHUH. Howmenknarypa
HEOPraHWUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJaccaM.

Xumudeckas — peaknusa.  Knaccudukammss  XMMHUYECKHUX — peakIiuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUs MAacCChl BEILIECTB,
3aKOH COXPaHEHUA U NPEBPAILCHUS SHEPTUH ITPU XUMUUECKUX PEAKLIMX.

CKOpOoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMbIe
peakunn. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle larense.

DnekTponauTnyeckas auccornuanusa. CribHBIC U caa0bie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, II€JI0YHAS.

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MpPEBpalllCHUN:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema xuMudeckux 3jaeMmentos 1. U.
MeHnneneeBay, u3ydeHue MoJeleld KPUCTAUIMUYECKUX PEHIETOK, HAOMI0JCHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, OMPEAECIECHUE CPEIbI PACTBOPOB BEILIECTB
C TOMOINIbIO YHHUBEPCAIBHOTO HWHIWKATOPA, PEAKIWH HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTUYECKON paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEAKIIANY.

Pacuérnrpie 3anaun.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHX pPEaKkUWil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PaCU€Thl C HCIOJIb30BAHUEM IIOHATHUS «MacCcOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xXumust



Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xumuuyeckux siemeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBONCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa MpuMepe
KHCIIOpoa, cepsrl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocchopa, yriepoga U KpEeMHHS) W HX  COCAMHCHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpruMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. [lonoxenne merannoB B [lepuoanyeckoil cUCTEME XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O6mume (usnyeckue cBoicTBa MeTamuioB. CIijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSAJT HANIPSYKEHUI METAJIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUIMX METAJUIOB (HATPHM, KaJlui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

OO6mue crmocoObl MomydeHus: MeTauioB. [IpuMeHeHne MeTajuioB B OBITY H
TEXHHKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCIEPUMEHTANbHBIX 3a/7a4, HaOJNIOJIeHWEe M OINHUCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJI0YeH, KaYeCTBEHHBIE PEeaKI[UU Ha KATHOHBI METAJUIOB).

PacuétHrle 3agaun.

Pacuétpel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEET IMPUMECH.

XuMHUS U )KU3Hb

Ponp xuMun B 0OecrieyeHUH 3KOJIOTUYECKOM, SHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUUMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX POMBIILICHHOTO
MOJYy4YECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB M MATEPUATIOB: BAXHEUIIUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MacCHOr0 MCIOIb30BaHUsl MPENapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HM.

MexnpeamMeTHbIE CBA3H.



Peanuzanmsi MEXNpeaMETHBIX CBA3CH TNpU  HU3YYEHUH OOmEeH
HEOPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHHUE KAK
OOIIMX ECTECTBCHHO-HAYUYHBIX TOHSTUH, TaK W TOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKAIMS, TMEePUOJANIHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®dusuka: MaTepusi, SJHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (DM3UYECKHE BEJIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, JKocucTema, Ouocdepa, Makpo- U
MHUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHuU3Me.

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypcsl.

TexHoyorus:: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPTHUsl, MTPOU3BOJICTBO
CTPOUTEIBbHBIX MAaTEpPUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIILJICHHOCTh,  (hapMalleBTUUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMPEenaparoB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
oOy4JarolmuUMHCsl TporpaMM CpeaHero oOiiero o00pa3oBaHus (JTUYHOCTHBIM,
METanpeJAMETHbIM W TOpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKH IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOrpaMM CpPEIHEro OOLIEro
00pa30BaHUs SBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCHUICKOW Tpa)kAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KUe MOTUBAILIMU K O0yUEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBbIX [IEHHOCTEW U MCTOPUYECKHUX TPaJAULIMM 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUUMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYKE€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHsSD JOCTUTarTCs B
CIMHCTBE Y4YEOHOW ¢ BOCMUTATEIBHOM JCSATENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJieaJaMUd POCCUHCKOIO TPa)KJAaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOPMaMHM W  [pPaBWIAMH  [OBEIEHUS,  CIOCOOCTBYIOUIMMHU  IPOLECCAM
CaMOIIO3HAHMS, CAaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMUsS»  OTpaxaror
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
o0yuJarolmxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaaaHCKOTO BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTE,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

NpEACTAaBICHUS O COLMAJIbHBIX HOpPMax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PELIEHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUEOHON AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIo
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHH W MPAKTHYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTMXKEHHS HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAaOJIOJE€HUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M TMOCIEAYIOIIEM
aHanu3e MH(OpMalMK O MEPETOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIOCOOHOCTH OLICHHWBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE ITOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 300poBOro U 0Oe3omacHoro obpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (HU3MUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMt0IeHUs1 TpaBui 0€30MacHOro oOpalieHus C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHMUS LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCHEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJbI);

UHTepeca K MPaKTHUECKOMY HM3YUYEHHIO MPOQECcCHil pa3iInyHOTO pojaa, B TOM
YKCJI€ HA OCHOBE MPUMEHEHHMS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYNY, JIIOASIM TPYAa U Pe3yJibTaTaM TPYA0BON JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHIMBHIYaJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyaymieil mpodeccun M peanu3arii COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 3K0J10TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MNPUPOJAE, KaK HCTOUHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJI€;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE PUPOAHON U COLIMAIIBHON CPEJIbl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUNH XUMHH JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPHUHOCIIIUX BpPEJ OKPYXKAIOIIEH
OPUPOJIHON cpese, YMEHHsI NMPOTHO3UPOBATH HEOJArONMPHUATHBIE 3KOJIOTHYECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATh UX;

HaJIMYUs Pa3BUTOIO HKOJIOTMUYECKOT0 MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeSTENbHOCTU 9KOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSI UMH B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIIBHOMN
IOPAaKTHKE, CHOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemooouu;



7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLLIECTBEHHON IPAKTUKH;

NOHUMaHUs CHenuUKY XUMUU KaK HayKd, OCO3HaHHA €€ polu B
(GOpMHpPOBAaHNUK PALMOHATIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpEJCTaBICHUs 00 OKpY’KarollleM MHpEe Kak O €IMHCTBE NMPUPOIbl U YeIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUU TMpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJii  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHHUCTHYECKON HAMpaBICHHOCTH W BaXXHOM pOJIIM B
CO3/IaHUH HOBOM 0a3bl MaTepUATBHONU KYJIBTYPHI, PEHICHUH TI100aIbHBIX POoOsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUUN
YCHEIIHOTO0 TPpyJAa W SKOJOTMYECKH KOMMPOPTHOM IKHM3HM KaXKIOrO UJIeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHHMAaHUS CYLIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4yHBIX (AKTOB M UMEIOUIMXCA [JAHHBIX C LEJIbI0 IOTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
pelieHus Npo0OJIeM B pealbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K IO3HAHUIO U UCCIIEA0BATENBbCKON JEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTHM K  HEMPEPhIBHOMY  OOpa30BaHHUIO M|
caM000pa30oBaHUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodheccruoHaIbHOU

JNEATCIIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMeTa «XuMus» Ha
YPOBHE CpeaHEro o0Iero 00pa3oBaHus BKIKOYAOT:

3HaYUMBbIE Ui (OPMHUpOBAHMS ~ MHPOBO33PEHUS  OOYyUaIOIIMXCS
MEXTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKaIOIUue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CIEeOU(PHKY METOJOB TO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIriecc, CUCTeMa, Hay4IHbI (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BaHNE, HAOI0ICHUE, H3MEPCHHE, SKCIIEPUMEHT U JIPYTHE);



yHUBEpCaJIbHbIC Y4eOHBIC NEeWCTBUs (TO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

peryJISITUBHBIC), o0OecreunBaroIIme dbopmupoBanue (GhyHKITMOHATBHOMN
I'PaMOTHOCTH U COITUATBHOM KOMIIETCHITMHN O00YyYarOIIUXCS;
CIIOCOOHOCTB o0yJaronmxcs WCITIOJIB30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIHOW U COLMAIIBHOMN ITPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU W  PETYJATHUBHBIMU
JICCTBUSIMU.

OsJanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATeJIbHbIMH
JHeHCTBUSIMHU:

1) 6a30Bble JJOrUYecKue JAeicTBUSI:

CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENICNIATh eI JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TOHSATUM W YCTAHABIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1JI1 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIN;

YCTAHABIMBATh IMPUYUHHO-CIEJICTBEHHBIE CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PaCCyXIAEHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMBIE B XUMHUU CHUMBOJNYECKUE
(3HaKOBBIC) MOJEIH, TPEOOPA3OBLIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUU Y4YEeOHBIX TMO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUSI BEIIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIHpOBATH 1EH U 33J1a4l UCCIICIOBAHUS, UCTIOIb30BaTh TOCTABJICHHbIE
U CaMOCTOSITEIHHO C(HOPMYIMPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (POPMHUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKIICHUM;



BJIAJIETh HABBIKAMHU CAMOCTOSATEIIBHOTO IUIAHUPOBAHUA U  IPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAaOII0OJaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyJIUpoBaTh
000011IeHNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEAOBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENBCKOM H  MPOEKTHOM
NESTEeNBHOCTH, TMPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InyHbIX
METO/I0B [TO3HAHMS.

3) pabora c ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpMauu (HAy4HO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmu3upoBaTh MHMOPMALMIO PA3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TOUCKE U
orOope wuHPOpMALMH, HEOOXOJMMOM [JIsi BBIIOJHEHHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

npuOOpeTaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3IN4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMANbHYIO  (GOpMYy  MPEACTABICHUS
uHpopmalmu (cxeMbl, rpaduKy, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa HOpu pabdoTe cC
XUMHUYECKONH HMH(pOpMaIMeil: NpUMEHATh MEXNnpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a00OpeBUATYPHI, HOMEHKJIATYPY;

UCIOJb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIIHOCTH.

OgyaieHue YHMBEPCAIbHBIMH KOMMYHUKATUBHBIMU e CTBUSAMM:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCY’KJaeMOi TeMBbl B XOJ€ AHANora W/Win
JUCKYCCUHU,  BBICKa3bIBaTh  WaeH, (GOPMYIUPOBATh CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUSI MPEJITIOKEHHOM 3a1a4H;

BBICTYNATh C MpE3EHTAIMel pe3yibTaTOB IO3HABATENILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU NIPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHYECKOW pabOThl M0 MCCIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pean3alii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHWN MYTEM COTJIACOBAHUS MO3ULUAU B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU AeHCTBUSIMH:

CaMOCTOSITEJIPHO IUIAHUPOBATH M OCYILECTBISATH CBOK I103HABATEIIBHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeJjiaraeéMblii  aJfOpUTM JEUCTBUI IpHU



BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATEIIBCKUX 3a7ad, BBIOMpaTh HamoOojee
3(p(HEKTUBHBIN CIOCO0 HMX pEIICHHS ¢ YYETOM TOJYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHAM3a
1 CaMOOILIEHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHI»
OTPAXKAIOT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHHS IPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M NPUPOJIHOMN
cpene;

BIIQJICHNE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIME TMOHATUA (XMMHUYECKHH D3JIEMEHT, aToM, »3JEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢Gopmyina (pa3BEpHyTass M COKpamniéHHas), MOJb, MOJISIpHAS
Macca, MOJISIpHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHAIbHAs TpyIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN DS, TOMOJIOTH, YIJIEBOAOPOMBI,
KHCIIOPOJ M a30TCOAEpKAIIUEe COCIMHEHUS, MOHOMED, IIOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XHMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JIeXKAIUEe B OCHOBE IMOHUMAHMUS TMPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
SIBIICHUN, (DAKTOIOTHMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOIYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
ONMCAaHUU COCTaBA, CTPOCHHUS U MTPEBPAIICHUN OPraHUYECKUX COCIUHEHHNM;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJB30BATh XUMHYECKYH) CHMBOJIUKY JUISI
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YPaBHCHUN XUMHUUYECKUX PEaKIUH,
M3TOTABJIMBATh MOJEIN MOJICKYJ OPTaHWYECKMX BELIECTB I WUIKOCTPALIMU KX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;



chOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh HM3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIaccy/Tpynne coeAuHeHu (yrieBOJOpOAbl, KHUCIOPOI M a30TCOAEpKalue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUMHEHMs), JlaBaTh WM Ha3BaHUS IO
cucrtematuueckoil Homenknatype (IUPAC), a Takkxe NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKHX BEUIECTB (ITHIICH, MPOIMICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TIHIEPUH, (eHos, (hopMalbIeru, aleTaablIerul, MypaBbHUHas
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIOTA, CTE€APUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmai, 1eJIJIi0JI03a, TIUIUH);

chOpMHUPOBAHHOCTh YMEHHS OIPEACNATh BHUABl XHUMHYECKOW CBS3U B
OpPraHUYECKUX COSAMHEHUSAX (OMHAPHbBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa 1151 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTEpPH30BaTh  COCTaB, CTPOCHHE,
bu3nueckue U XUMUYECKHE CBOMCTBA THUIIMYHBIX NPEICTABUTENCH DPa3TMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ITWJICH, MPOIWJIEH, alleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATAHOJ], ATUJIEHIJIMKOJb,
TIHUIEPUH, (EHOJ, alleTaIbACTU]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO03a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYHO
CBA3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEAKUUNA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOIHOTO
Ceipbsi  (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHHSM (Macchl, 00BbEMa, KOJIUYECTBA MCXOJHOT'O BEIECTBA WJIU MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOTYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHMM BIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B XUMUHU MPU U3YUYCHHUH BEIIECTB U
XUMUUYECKUX SIBICHUMN (HaOIOJeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOIb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHWS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOIATh MTpaBUJia MOJIH30BAHUS XMMUYECKOU
MOCy/I0l U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKE IMpaBWiia OOpalieHus ¢
BEII[ECTBAMHA B COOTBETCTBHM C WHCTPYKIIUSMH IO BBITTOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYECKHIM
HKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKHUX BEIECTB MPU HAIPEBAHUHU, MTOTYyUEHUE



STUJIEHA W W3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIUMU OPraHUYECKUX
BEILIECTB, JICHATypauusi OCJIKOB MpH HAarpeBaHWH, I[BETHHIC PEaKIMu OCJIKOB) B
COOTBETCTBUM C TpaBUJaMU TEXHUKHA O€30MacHOCTH TIpU OOpaIlleHUH C
BCIIECTBAMH U J1aOOpPaTOPHBIM OO0OpPYAOBAaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMHUUYECKOTO 3KCIepUMEHTa B (opMe 3aluCHh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii u GopMyIUpPOBATH BEIBOIBI HA OCHOBE STUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOMU
uH(popmaiuu, HTepHET U Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  CcOONfOAaTh  IpaBWJIAa  SKOJOTHYECKU
1eaecooOpa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEAX
COXpPAHEHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHMCTBUS HA JKUBBIC OPraHU3MBbl OMPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMAs cMbica nokasarens IIJIK, moscHiITh Ha mpumepax crocoObl
YMEHBILICHUS W TPEAOTBPAIllCHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains ns 3anmucu XMMHUYECKUX

dbopmyi.
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmmas W HeopraHudeckas
XUMUSD» OTPAXkKaroT:

chOpMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
GyHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS TPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONIUE TMMOHATUS (XUMUYECKHH 3JEMEHT, aToOM, W30ToI, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCJICHHS, XUMHUUYECKAsl CBS3b
(KoBaJIeHTHasl, HOHHAsI, METAJUTMYECKas, BOJOPO/IHAS ), KpUCTAJUTMUECKas peiérka,
TUNBl ~XUMHUYECKUX  PEAKLMUH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
DJIIEKTPOJINTUYECKAST AUCCOLMALNASI, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus



AJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanuecknii 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U IMPEBPALLICHUS dHEPrUU
IpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMMUYECKUX SIBJIICHUM, (PAKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301aCHOM HMCIOIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(hOpPMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTePHbIC MPU3HAKU TTOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSTHUS MPH
ONMCAaHUU HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJNB30BATh XUMHUYECKYI) CHMBOJIUKY JUIS
coctaBiieHuss GOpMyJd BEHMIECTB M  YPAaBHEHMM XHMHYECKHX  peaKIlui,
cucteMarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIICIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHakK, ramcéHas
U3BECTh, HETAlIEHAs U3BECTh, MUTHEBAS CO/A, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCICHHUS
XUMHUYECKUX AJIEMEHTOB B COCIWHEHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU
CBS3U (KOBaJEHTHAs, MOHHAS, METAJJIMYECKasi, BOJOPOJIHAS) B COSUHEHUSIX, TUI
KPUCTAIJTIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJIspHas,
MOHHAsA, METAJUTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUU yCTaHaBJIIMBAaTh MPUHAIJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiacCy/TpyIre
COCIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl 1 HEMETAJIbI, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIN);

chOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANYECKOro 3akoHa Jl.
N. MenaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepronnyueckoil CcUCTEMBI
XuMH4Yeckux 3jaemeHToB JI. M. MeHnaeneeBa, UCHOb3ysl MOHATHA «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTETUUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 nepuoaam u rpynnam llepuoanueckor cucTeMbl XUuMHUECKHUX deMeHToB /. 1.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHUE
XMMHUYECKHME CBOWMCTBA HEOPTaHMYECKHMX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'E€HETUYECKOW CBS3M MEXIY HEOPTraHUYECKUMHU
BEILIECTBAMU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XUMHUYECKHUE DPEAKIUU IO
pa3IMYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEAarupyrollux BEIIECTB, TEIJIOBOMY



ahexTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKkiMM, YYacTUIO KaTaau3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh YpPaBHEHUS PEAKIUN pPa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKMid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ITU PEAKIIUH UAYT JO KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHUN TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHEC
KAUEeCTBEHHBI COCTAaB pPa3JWYHbIX HEOPTraHUYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPTaHHMYECKUX
BEIILIECTB,;

chOpMHUPOBAHHOCTh YMEHHH PaCKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniuin Jle larense);

chOpMHUPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XUMUYECKHE TPOIECCHI,
JIeXKaIIie B OCHOBE IMPOMBIINLICHHOTO TMOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOLIMX HAy4YHBIX MNPUHIUIAX U
HKOJIOTUUECKUX MTPOOJIEeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHHUIH TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEIECTB, TEIIOBOTO 3 (eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUiIa MOJIb30BAHUS XUMHUYECKOM
MOCY/JI0OM U J1TabOpaTOpHBIM OOOpYJOBaHHWEM, a TaKXKe IpaBWiia OOpalieHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYECKHI
AKCTIIEPUMEHT (pasfioKEHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENICNICHUE Cpelbl PACTBOPOB BEMIECTB C TMOMOIIBI  YHUBEPCAIHHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIC pPEaKInH Ha Cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAJIbHBIX 3aJiad IO
teMam «Metamnely U «HeMmerannas») B COOTBETCTBUM C TPaBWJIAMH TEXHUKHU
0€30MacHOCTH IPU OOPAILEHUH C BEIIECTBAMHU U JAOOPATOPHBIM 000pYAOBAHHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATh BHIBOABI HAa OCHOBE
ATUX PE3yJIbTATOB;



chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMHUUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKanuu, IHTepHET U IPyTHX);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  MpaBWjia  JKOJOTHUECKH
1eaecooOpa3HoOro MOBEACHUST B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3JI0POBBbSI U OKPYIKAIOIMIEH MPUPOTHON Cpebl, 0CO3HABAThH
OIACHOCThH BO3/ICHCTBUS HA KUBBIE OPTAHU3MBbI OTPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens IIJIK, MOsSCHITP Ha TpUMEpax CHOCOOBI yYMEHBIICHHUS W
MPEIOTBPAICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYaronIMXcsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUMH;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYyYaroImMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. bBpaitns qis 3anucu XUMUYECKHUX

dbopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

HaumenoBanue

Ne (uu¢posbie)
pa3esioB U TeM Kontpoabusie IIpakTnueckue

n/n Bcero o0pa3oBaTte/bHbIE
NporpaMMsbl padoThI padoThI

pecypcsl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHNYeCKOM XUMHUH

[Ipenmer

OpraHNYeCKOU

xumunn. Teopus

1.1  crpoenus 6

OpPraHUYECKHUX

coeqUHEHUN A.

M. byrneposa

Hroro no pa3zneny 6

Pazpnen 2. YriaeBoaopoabl

[Ipenenbubie

2.1 YTJIEBOJIOPO/IBI 4
— aJIKaHbI
Henpenenbusie
YTIEBOIOPOIBIL:

2.2 aJIKEHBI, 12 1
QJIKa/IUCHBI,
AIKUHBI

2.3 Apomaruyeckue 4



2.4

YTIEBOAOPOABI
IIpuponusie

UCTOYHUKHU

YTIIEBOIOPOIOB 6 1
U UX

nepepaboTka

Hroro no paszneny 26

Paspnen 3. Kuciiopoacoaep:xamue opranu4eckue coeJHHeHUsI

3.1 Cruptsl. ®enon 6
AJbIeruanl.
KapOonossie

3.2 KHCJIOTHI. 14 1
CrnoxHble
3(hupbl

3.3 VYrineBoasl 6 1

Hroro no paszneny 26

Pasnen 4. Asorcogepskamue opraHu4ecKue coeJHHeHHs

AMUHBEL
4.1 AMUHOKUCIIOTHI. 6
Bbenkn
Wroro mo pazneny 6

Pa3pnen S. BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

IIimacTMmaccel.
5.1 Kayuyxmu. 4
Bomnoxna
Hroro no pazmeny 4

Pa3zgen 6. HazBanue

Hroro 0

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 2 2

11 KUIACC

Ne
n/n

KoanuyecTBO 4acos
HaumenoBanue

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

pPa3iesioB U TeM
NpOrpaMmblI

Bcero

Pa3znea 1. TeopeTuyeckue 0CHOBbBI XUMHH

11

C
TpOCHHE 5

aTOMOB.

DJIeKTPOHHBbIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypcbl



[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucremMa
XUMHUYECKHUX
anemenToB /. W.

Menpgeneena
Crpoenue
12 BEILECTBA.
MHuoroob6pasue
BEIIIECTB
13 XUMHYECKHE 12
peakiu
Hroro no pazueny 26
Pa3znen 2. Heopranuveckasi Xumust
2.1 MerTauisl 12
2.2 HemeTannsl 18
CBs3b
53 HEOPTaHUYECKUX 4
Y OPTaHHYECKUX
BEILIECTB
Hroro o pasneny 34
Pa3zgen 3. XuMus ¥ KU3Hb
3.1 XuMus ¥ )KU3Hb 8
Hroro no pazmeny 8
OBILIEE
KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME



Ne
n/

Tema 1. TeopemuyecKue ocCHOBbI op2aHu4yecKkol xumuu (4 4)

1-2

Tema 2. lMpedenbHoble y2neeod0opodsl (ankaHol) (74)

5

TemaTnuyeckoe NIaHUPOBaHWe Y4eOHOT0 MaTepHAIA IO XMMHH

s usydenus npeamera no YMK I'.E. Pymsutuca u @.I'. @eabamana 10 kiacc

Tema ypoka

BBOAHbLIN MHCTPYKTaXK
no Tb. Npeamet
OpraHUYecKom XMMUMU.
dopmmpoBaHue
OpraHMYecKomn XMmmum
KaK HayKkun. OCHOBHble
NONOXEHMA TeEOPUU
CTpoeHuA
OpraHunyecKmx
BeLecTB.

DNeKTpOoHHaA
npMpPoAa XMMUYECKUX
cBA3el B
OpraHMYecKux
COeZIHEHMAX.

Knaccndukaums
OpraHMYecKmx
COeAINHEHUN.

BxoaHasn
KOHTPO/bHaA paboTa
3a Kypc 9 —ro Knacca

DNEeKTPOHHOE U
NPOCTPaHCTBEHHOE
CTPOEHMe aNKaHoB.
fomonoru n nsomepsbl
a/IKaHoB.
HomeHKknaTypa.

dusmnyeckue n
XUMUYECKMe CBOUCTBa

Konunuyectso yacos

KoHTponbHbl  lpaKkTnyecku

(2 waca 6 nedenio, 6 meuenue 2oda - 68 uacos)

INEeKTPOHHbIE
umndposble
obpasoBartesibHbI

Aarta
MU3yyeHun

A
e pecypcbl

4.09

6.09

11.09

13.09

18.09

20.09



10

11

Tema 3. HenpedenbHbie y2neeo000poodsi (6 4)

12

13

14

14

16

a/IKaHOB

MNonyyeHune n
npuMeHeHune asIkaHoB

PeweHwne 3aga4 Ha
HaxoxgeHune
MOIEKYNAPHOM
dopmynbl
rasoobpasHoro
yrnesogopona

LimknoankaHsl.

MpakTuyeckana pabota
Nel.KayecTtBeHHOE
onpeaeneHune
yrnepoga, B0aopoaa
M xa0pa B
OpraHMYecKunx
BELLECTBAX.

KoHTponbHas
paboTtaNel no teme:
«ANKaHbI».

DNEeKTpPoHHOE U
NPOCTPAHCTBEHHOE
CTPOEHME aJIKEHOB.
fomonoru n nsomepsl
a/sIKeHos.
HomeHKknatypa
a/IKEeHOB.

CsolicTBa, Nosy4yeHune
W NpMMeHeHune
aJIkeHoB

MpakTuyeckana paboTa
No2 «MonyuyeHune
3TUNEHA M U3yYeHUe ero
CBOMCTB»

MNoHATME O ANEeHOBbIX
yrneBoaopopaax.
MpupoaHbI KayuyK.

AuetuneH n ero
romosioru.

25.09

27.09

2.10

4.10

9.10

11.10

16.10

18.10

23.10



MNonyyeHune n
npumMmeHeHue
aueTuneHa.

17 NosTOpeHune n 25.10
obobuleHue no
Temam «lpepenbHole 1
W HenpeaenbHble
yrieBogopoabi»

Tema 4. ApomamuyecKue y2neeo00podbl (apeHsl) (4 u)

18  DneKkTpoHHOEe u 8.11
NPOCTPaHCTBEHHOE
CTpoeHMne beH3ona. 1
N3omepua n
HOMeHKNaTypa

19 dusnyeckue n 13.11
Xummyeckue csomctea 1
beHs3ona.

20 fomonoru beHsona. 15.11
CsolicTBa. 1
MpumeHeHwue.

21 [eHeTn4YecKasn cBA3b 20.11
apOMaTHUYEeCKnNX 1
yrneso4oponos

Tema 5. MpupoOHblie UCMOYHUKU y2neso00opodoes u cnocobsbl ux nepepabomku(54.)

22 pupoaHblii n 22.11
nonyTHble HedTaAHblEe
rasbl, X COCTaB 1
NCNO/Ib30BaHUE

23 Hedtbwu 27.11
HepTenpoayKTbI. 1
MeperoHKa HedTH

24 KpeKuHr HedpTH 1 29.11
25 PeweHwne 3agay Ha 4,12
onpeaeneHune

MaccoBoOn nam
obbemHol goam
BbIXOAa NPOAyKTa
peaKkuumn ot
TeopeTUYecKM



26

BO3MOXHOIo

KoHTponbHan paboTa
Ne2 no teme 1
«Yrnesogopogabl»

Tema 6. Cnupmeol u ¢heHonbl (6 4)

27

28

29

30

31

32

CrtpoeHue

npeaenbHbIX
OA4HOATOMHbIX 1
cnupTtos. U3omepua n
HOMEHK/IaTypa

CsolicTBa MeTaHoNa
(sTaHoNa). 1
BogopoaHana ceasb.

MNonyyeHue cAnpToB.
MNprmeHeHne

leHeTU4YecKana cBA3b
npeaenbHbIX
O4HOATOMHDbIX
CnnpToB C
Yrneso4opogamu.
PeweHwne 3agau no
XUMUYECKUM
YPaBHEHMAM npwu
YCNOBUU, YTO OAHO 13
pearvpyroLLmx
BeLLeCTB JaHO B
n30bbITKE

MHoroatomHble
cnmpTbl.
STUNEHT/IIOKOb,
rUUEpPUH

CTpoeHue, CBOMNCTBA,
npumeHeHue deHona

Tema 7. Anbdeaudbi U KemoHsbl (3 4)

33

Anbgerngpbl.

CtpoeHune moneKynbl
dopmanbaermaa. 1
N3omepua n
HOMeHKAnaTypa

6.12

11.12

13.12

18.12

20.12

25.12

27.12

10.01



34

35

CsoitcTBa

anbaernaos.
MNonyyeHune n
npumeHeHue

AueToH-

npeacrasurenb

KeToHOoB. CTpoeHue 1
MOJIeKY/Ibl.

NMpumeHeHue

Tema 8. KapboHoevie Kucaomel (6 4)

36

37

38

39

40

41

OAHOOCHOBHbIE
npeaenbHble
KapboHoBbIe
Kucnotbl. CTpoeHue
monekynbl. U3omepusa
W HOMEHKIaTypa

CeoitcTBa
KapbOHOBbIX KNCANOT.
MNonyyeHune n
npumeHeHne

KpaTKue cBeseHus o
HenpeaenbHbIX
KapbOoHOBbIX

KMCNOTax.

leHeTUYecKas cBA3b 1
KapbOHOBbIX KNCAOT C
ApYrMmMU Knaccamm
OpraHUYecKmx
coeiHEHUN

MpakTuyeckana paboTa
Ne3 MonyyeHune u
CBOWCTBA
KapbOHOBbIX KMCNOT

MpakTuyeckana paboTa

Ne 4 PeweHune
3KCNepPUMEHTANbHbIX
3aa4 Ha 1
pacno3HaBaHue
OpraHMYecKnx

BeLecTs

KoHTponbHas pabota 1

15.01

17.01

22.01

24.01

29.01

31.01

5.02

7.02



42

43

44

45

46

47

48

49

Ne3 no temam
"CnnpTbl. Anbaermasi.
KapboHoBble
Kucaotbl"

Tema 9. CnoxcHbie 3¢pupbl. Mupeol (3 4)

CTpoeHue 1 cBOMNCTBA 12.02
CNOXHbIX 3¢mpos, nx 1
npumeHeHue

Mupbl, Ux ctpoeHue, 14.02
CBOMCTBA U 1
npUMeHeHune

MNoHATHe O 19.02
CUHTETUYECKNX

MOIOLLUNX CPeacTBax,

MNpasuna

6esonacHoro

obpaueHua co

cpeactsamm 6bIToBOM

XMMUU

Tema 10.YrneBopgbl (7 u)

lntokosa. CtpoeHue 21.02
MOJIeKY b,

N3omepua.

dusnyeckne ceoiicTea

M HaxoXaeHue B

npupoae.

Xnmunyeckumne 26.02
CBOICTBA [/1IOKO3blI

Caxaposa. 28.02
HaxoxaeHue B

npupoae. CBONCTBA,

npumeHeHue

Kpaxman, ero 4.03
CTpO€eHuUe,

XUMUYECKue 1

CBOICTBa,

npuMeHeHne

Lenntonosa, ee 1 6.03
CTPOEeHME U



50

51

52

53

54

55

56

57

XUMUYECKMe CBOUCTBaA

MpumeHeHne
Lenntonossbl.
AueTaTHOe BO/MIOKHO

MpakTuyeckana paboTa
Ne5 PeweHune
3KCNEepPUMEHTANbHbIX
33434 Ha nony4vyeHune
M pacno3HasaHue
OpraHMYecKkunx
BeLLecTs

11.03

13.03

Tema 11. AMMHbI U aMUHOKUCAOTDI (3 u)

AmuHbI. CTpoeHue 1
CBOMCTBA aMMHOB
npeaenbHOro paaa.
AHWAVH KaK
npeacraBuTesb
ApOMaTUYECKMX
aMWHOB

AMUHOKNCAOTbI, NX
CTpoeHue, usomepus
M CBOMCTBA

leHeTU4ecKan cBA3b
AMUHOKUCNOT C
APYrMMK Klaccamm
OpraHuyecKmnx
COeaMHEHUN.
PeweHne pacyeTHbIX
3agay

benkn — npmpoaHblie
noavmepbl. Coctas u
cTpoeHue 6enkos

CBoiicTBa 6€1KOB.
MpeBpaweHne
6enKkoB B opraHM3me.

MNoHATHe 06
asoTcoaepKallmx

18.03

20.03

3.04

Tema 12. benku (4 u)

8.04

10.04

15.04



58

59

60

61

62

63

64

65

66-

67-
68

reTepoLUKINYECKNX
coeguHeHunsx.
HyKknenHoBble
KMUCNOTbI.

Xumuna n 3g0posbe
yesnoBekKa

17.04

Tema 13 CuHTeTMUecKue nonmmepbl (74)

MNoHATHe O
BbICOKOMOIEKYNAPHbI
X COeAUHEHNAX,
3aBMCUMMOCTb UX OT
CBOWCTB OT CTPOEHMUA

Knaccuoumkaums
nnaacTtmacc.
TepmonnactuyHble
nonnumepbl,
MNonnatuneH

CuHTeTU4ecKmne
Kayyyku. CTpoeHue,
CBOWCTBA, NOJlyYyeHne
U NPUMEHEHUNE

CuHTEeTMYeCcKue
BONIOKHA. KanpoH.
JlaBcaH

MpaKTuyecKas pabota
Ne 6 Pacno3HaBaHue
nacTMacc U BOJIOKOH

MTorosas
KOHTPO/IbHan paboTa
Ne4 no temam 6-12

OpraHun4yecKaa xmmms,
YyenoBseK 1 npupoaa

0606uieHne 3HaHUI

no Kypcy
OpraHMYecKomn XMMmnm

Obulee KoNM4YecTBo 4Yacos

no nporpamme

68

22.04

24.04

29.04

6.05

8.05

13.05

15.05

20.05,

22.05



Ne
n/

TemaTnuyeckoe NIaHUPOBaHWe Y4eOHOT0 MaTepHAIA IO XMMHH

s udydenus npeamera no YMK I'.E. Pynsutuca u @.I'. @eabamana 11 kiaace

Tema ypoka

Konunuyecrso yacos

KoHTponbHbl  MpakTuyecku

(2 waca 6 nedenio, 6 meuenue 2oda - 68 uacos)

ONEeKTPOHHbIe

Aarta

undposbie
M3y4yeHU

obpasoBartesibHbl
f

e pecypchbl

Teopernueckue 0OCHOBBI 001IEel XUMHUHU

Tema 1. BaxkHelMe XUMHYECKHE MOHSITUA U 3aKOHBI (8 4acoB)

AtoMm. XMHYECKUI
sneMeHT. 130TOonEL.

IToBTOpEHME
npoiineHHoro B 10 k.

Bxoanasi
KOHTPOJIbHAsA padoTa
Nel

3akoH COXpaHCHUS
MacCChbl U1 DHCPI'uu B
XUMHH

ITepnonnuecknii 3aK0H.

Pacnipenenenue
JJIEKTPOHOB B aTOMax
3JICMCHTOB MaJIbIX
MIEPHOOB.

Pacnipenenenue
3JIEKTPOHOB B aTOMax
OOJIBIINX TIEPUOJIOB

[Tonoxxenune B [ICXD
BOJIOPO/A,
JTAHTAHOWJIOB,
AKTHUHOU 0B
HCKYCCTBEHHO
MOJTyYCHHBIX

5.09

7.09

12.09

14.09

19.09

21.09

26.09



Tema 2. CTpoenue BemecTBa (7 4acoB)

10

11

12

13

14

15

16

3JICMCHTOB

BajnenTHocTh U
BaJICHTHBIC 1
BO3MOXHOCTH aTOMOB

[Tepuonuueckoe
H3MEHEHHE
BaJICHTHOCTU U
pagnycoB aTOMOB.

OCHOBHBIE BHBI
XUMHYECKOH CBS3HU
Wonnas n xoBajieHTHAs
CBA3b

CocrapieHue
AJIEKTPOHHBIX (hopMyIT
BEILIECTB C
KOBaJICHTHOM CBS3bIO

MerTannuueckas CBSI3b.
Bonoponanas cB3b.

IIpoctpancTBeHHOE
CTPOEHHE MOJIEKYJI

CrpoeHne KpucTaios.
Kpucrammueckue
pELIETKU. 1

ITpuurnb
MHOT000pa3usi BeLeCTB

O606LeHMe 1

NoBTOPEHWE No TeEMam
«BaxxHeiimue
XUMHYeckue monsaTuss 1
U 3aKOHBIY,

«CTtpoenue

BellleCTBa»

Kountpoabhas padora

Ne2 mo Temam
«Baxneiinue
XHUMHYeCKHe MOHATUuss 1
U 3aKOHBIY,

«CTtpoeHnue

BelllecTBa»

28.09

3.10

6.10

10.10

12.10

17.10

24.10

26.10

27.10



Tema 3. Xumuueckue peakunu (7 4acoB)

17  Knaccuduxauus 7.11
XUMHUYECKUX PEeaKIui

18 Knaccuduxauus 9.11
XUMUYECKUX pEaKIni

19  CxopoCTh XUMHYECKHUX 14.11
peaxuuii

20  CKOpOCTbh XUMHUYECKUX 16.11
peaKuu.
Kunernueckoe
ypaBHEHHUE PEaKITHH.

21  Karammus 1 21.11

22 XuUMHYECKOE 23.11
paBHOBecHe U ciocoOsr | 1
€ro CMEIICHHS

23 Ypok-o0o01ieHue 1mo 28.11
TeMe « XUMUYECKHE 1
peakuumn»

Tema 4. PacTBopsbl (7 4acoB)

24  JlucriepCHbIE CUCTEMBI 1 30.11

25  CnocoObl BhIpaXKEHUs 5.12
KOHLIEHTpaLuu 1
pacTBOpOB

26 Pemenue 3amad Ha 7.12
TIPUTOTOBJICHUE
pacTBopa
OTIpe/IeJIEHHON
MOJISIPHOM
KOHLIEHTpaLUN

27  Ilpakrtuyeckas 12.12
pabora Nel
IIpuroroBienne
pacTBopa c 3aJaHHOI
MOJISIPHOM
KOHLEHTpauuen

28  DJCKTpOIUTHYECKAs 14.12
JTUCCOIUAIIHSL.
Bonopoansiii
MoKa3areb.



29

30

Peakuuyu MOHHOTO
obOMeHa

I'mnpoinus
OpTraHUYECKUX U
HEOPTaHUYECKUX
COeIMHEHNN

19.12

21.12

Tema «JnexkTpoxumMmnyeckue peakiuu»(5 yacos)

31

32

33

34

35

Tema 6. Merasasbl. (12 yacos)

36

37

38

39

40

41

42

43

XUMHUYECKUE
HCTOYHUKU TOKa

Psia crangapTHBIX
BIEKTPOIHBIX
HOTEHIINAIOB

Koppo3us metanios u

ee MpeaynpexaeHne
DIIeKTPOIHU3

Hrorosan

KOHTPOJIbHasA pabdoTa
Ne3 3a I moaryroaue mo

pasaeny
«Teopernueckue
OCHOBBI XUMHH»

OO0mmas
XapaKTepUCTHKA
METAJLIOB

0030p MeTaNINYECKIX

3JIEMEHTOB A-IpyIIl

OO6mmit 0630p
METaJUIMYECKHUX
31eMeHTOB b-rpynn

Mens
IMuuk
Turan u xpom

’Keneso, HUKED,
IJIaTHHA

CIuiaBel METAJIJIOB

26.12

28.12

9.01

11.01

16.01

18.01

23.01

25.01

30.01

1.02

6.02

8.02

13.02



44

45

46

47

Tema 7. «Hemeta/ibl» (10 yacoB)

48

49

50

51

52

53

54

55

56

OKCI/IZ[LI U TUAPOKCUBI
MCTaJIlIOB

IIpakTH4yeckan
padora Ne2 Pemenue
JKcnepuMeHTAIbLHBIX
3aJa4 1o TeMe
«MeTawabI»

Pemrenue 3agau

KonTpoabhas padora
Ned o Teme
«MeTamLabI»

0030p HEMETAIIOB

CsoiicTBa 1

MIPUMEHEHUE
Ba)KHEHUIITUX
HEMETAJIJIOB

CBolicTBa B

NpUMEHEHUE
Ba)KHEUIITNX
HEMETAJIJIOB

O6mmas
XapaKkTePUCTHKA
OKCHJIOB HEMETAJLIOB U
KHCIIOPOI0COIEPIKAILH
X KHCJIOT

OKucanTenbHblie
CBOICTBA a30THOM U
CepHOM KMUcnot

CepHas KUCI0Ta U
a30THAasI KUCIOTEL. X
NPUMEHEHUE.

Bonpopoansie
COCJIMHEHUS
HEMETAJIOB

I'eHeTnyeckas cBs3b
HCOPraHUYCCKUX U
OpPraHn4YeCKuXx BCUICCTB

IMpakTnueckas
paGora Ne3. Pemenne

15.02

20.02

22.02

27.02

29.02

5.03

7.03

12.03

14.03

19.03

21.03

2.04

4.04



57

Tema 8 Xumusi v kM3Hb ( S 4acoB)

58

59

60

61

62

Tema 9 «IIpakTukym. Q000mICHHE»

63

64

65

IKCIIEPUMEHTAJIbHBIX
3aja4 1o TemMe
«HemeTaLsIbI»

KonTpoashas padora
Ne 5 o Treme
«HemeTasIbI»

Xumus B
MIPOMBIIINIEHHOCTH.
[TpuHIMTIBL
MIPOMBIIIIEHHOT O
MIPOU3BOJCTBA

XHUMHUKO-
TEXHOJIOTHYECKUE
MIPUHLIUTIBI
IIPOMBILUIEHHOT O
MTOJTy4EHUS
MetasuioB.IIpoussoncTs
0 YyryHa.

[IpousBoacTBoO cTanu
Xumus B ObITY

XuMudeckast
[IPOMBIIIEHHOCTb U
OKpy>Karollas cpejia

IIP/P Ne4 Pemrenne
IKCMEePUMEHTATBHBIX
3ajadv 1o
HEOpPraHMYecKou
XHMHUH

IIP/P Ne 5 Pewmenue
IKCIEPUMEHTAIbHBIX
3aja4 no
OpPraHu4YecKoOi XMMUM

IIP/P Ne6 Pemenne
NMPaKTHYECKHX
pacyeTHBIX 3a1a4

9.04

11.04

16.04

18.04

23.04

25.04

30.04

7.05

14.05



66 Iloaroropka k
KOHTPOJILHOM padboTe

67 Hrorosas
KOHTPOJIbHasA paboTa
Ne6

68  AHanu3 KOHTPOJIBHOU
pabotsl. O00OIIEHNE
MPONIEHHOTO
MaTepuana

OO0111€€ KOJIMYECTBO YaCOB 110
nmporpamme

1

68

16.05

21.05

23.05
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