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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peadu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHUuM «CtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble TosioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TIPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B HpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKA, aHaiu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (GopMHpPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl NPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHUus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHW OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHu3aliu, BIAJCIOLIEr0 HE
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIICHUsT TPAKTUYECKUX 3a]1ad.

B cBf3M ¢ 3TUM mnpu W3yueHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYYarOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C TMO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIh30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOIo
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B ydebHom mmaHe cpemHero oOmiero oOpa3oBaHUs Y4EOHBIM TpeAMET
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SBJSIETCS OOS3aTEIBHBIM yUEOHBIM
IPEAMETOM.

OO61iee ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, coctaBisieT 68 yacoB: B 10 kiacce — 34 yaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaM.
3HavyeHue NEePpUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBaJEHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3y4YeHMH  OO0med u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOTo IMpeaMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHSI  OOYyUaIOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaroIINe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COITMAIEHON KOMITETEHITUU 00yUJarONTNXCs;
CIIOCOOHOCTH 00yJaromxcs HCTIOJIb30BATh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
JIEUCTBUAMMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrUYecKHe IeiCTBUS:

CaMOCTOSITENIBHO  (hOpMyJIMpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LICIISIMU;



HCIIO0JIb30BaTh MPHW OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIMUE MOHATHS J1J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU I KIAaCCHU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUi;

yCTaHaBJIMBAaTh MPUYMHHO-CJICJCTBEHHBIE CBA3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PaCCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XWMHYECKOU
peaKkIuyu — MpU PEHICHUH Y4YEeOHBIX IMO3HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAaHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIECTh OCHOBAMH METOJIOB HAYyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peakuuii;

dbopMyIMpOBaThH 1EJIM U 33/1a4U UCCIICIOBAHUS, UCIIOIB30BaTh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DPOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U  TPOBEACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJ0M
poIiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (QopMyJIupOBaTH
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJCIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOM HCCIeI0BAaTEebCKOM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIISITE CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3aJlay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBAThCSA B PA3IMYHBIX HCTOYHUKAX HWHPopManuu (HAy4dHO-
NOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcebl IHTEpHETa), aHAMM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIAOB U (HOPM
MpeICTaBICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HETPOTUBOPEYUBOCT;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOMU
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO0 BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
9JICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPAaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (nmpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEeaKUUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHme pa3je/ioB U TeM (un¢posbie)
Ne /i Konrtpoubnbie | IIpakTnueckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3neu 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopust https://lesson.academy-
1.1 CTPOCHUSI OPTAaHUYECKUX COCTUHEHUHN A. 3 content.myschool.edu.ru/04/
M. bytneposa
Hroro no pazaeny 3
Pa3znen 2. YriaeBoaopoabl
https://lesson.academy-
2.1 IIpenenbHbIe YTICBOAOPO/IbI — AJIKAHBI 2 content.myschool.edu.ru/04/
HenpenenbHbie yrieBoaopoAbl: aJKEHBI, https://lesson.academy-
22 6 1 content.myschool.edu.ru/04/
QJIKAIUCHBI, aJTKUHbI
https://lesson.academy-
23 ApOoMaTHYECKHE YIIE€BOJOPOIbI 2 content.myschool.edu.ru/04/
[IpupoaHbIE HCTOYHUKH YIJIEBOJIOPOJOB U https://lesson.academy-
24 3 1 content.myschool.edu.ru/04/
UX mepepadoTKa
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUs
3.1 Crnuptsl. deHon 3 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/

content.myschool.edu.ru/04/

Anpaeruasl. KapOoHOBBIE KUCTOTHI.

https://lesson.academy-

3.2 7
CrioxHbIe SHpHI content.myschool.edu.ru/04/
https://lesson.academy-
33 VYraeBoasl 3 content.myschool.edu.ru/04/
Hroro no pazaeny 13
Pa3znen 4. A3oTcoaepxaniue oprannyeckue coeIuHeHus
https://lesson.academy-
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3 content.myschool.edu.ru/04/
Hroro no paszneny 3
Pa3znen 5. BbicokoMoJieKyJ/JIsIpHbIE COeIUHEHUS
https://lesson.academy-
5.1 Ilnacrmaccer. Kayuykn. Bonokna 2 content.myschool.edu.ru/04/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/

11 KITACC

KouunyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabubie | IlpakTnyeckue
NPOrpamMMbI Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH https://lesson.academy-
1.1 n Ilepnonnueckas cucteMa XMMUYECKUX 3 content.myschool.edu.ru/04/
anemenToB JI. 1. Menaeneena
12 Crpoenue BeniecTBa. MHOrooOpasue 4 https://lesson.academy-
. BEIIECTR content.myschool.edu.ru/04/
https://lesson.academy-
1.3 XMMUYCCKHE PEAKIIHH 6 1 1 content.myschool.edu.ru/04/
Hroro no pazaeny 13
Pa3nea 2. Heopranmueckast XuMust
https://lesson.academy-
2.1 Merasst 6 1 content.myschool.edu.ru/04/
https://lesson.academy-
22 Hewmerasmer 9 1 1 content.myschool.edu.ru/04/
CBs13b HEOPTAaHUUECKUX U OPTaHUYECKHUX https://lesson.academy-
2.3 2 content.myschool.edu.ru/04/
BEIIECTB
Hroro no pazneny 17

Pa3gea 3. XuMus 1 :KU3HL



https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
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https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/
https://lesson.academy-content.myschool.edu.ru/04/

3.1 XUMHUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO yacoB
Ne Hara DJIeKTpOHHbIe U POBBIE
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
IIpeamer opraHn4eckoil XUMHH, https://academy-

1 €€ BOBHUKHOBEHUE, Pa3BUTHE U 1 7.09 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE Sele-4e24-ac02-efb16fa4916a
Teopust cTpoeHUsI OPraHUYECKUX https://academy-

2 coenunenuit A. M. bytneposa, 1 14.09 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIC TTOJIOKCHUS ab0e-4¢59-9dcf-20517ae4bS2e
[IpencraBnenue o
KJIacCCU(UKALIUU OPTAaHUYECKUX
semiectB. Homenkiarypa s ity -

3 1 21.09 content.apkpro.ru/lesson/726ee099-
(cucremarueckas) u e129-410f-b8be-b4cb3589acadl
TPUBUAJIbHBIC HA3BAHUS
OpraHUYECKHUX BEIECTB
AJIKaHBI: COCTaB U CTPOCHHUE Dt iy -

4 . ’ 1 28.09 content.apkpro.ru/lesson/258ddc06-
FOMOJOTHHACCKIH PAR ec23-473¢c-b3d7-ed82fcaddd0?
MeraH u 3TaH — IpocTenIIne hitps: ncacerny -

5 1 28.09 content.apkpro.ru/lesson/258ddc06-
TPEAICTABHTEIH TKAHOB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE, htps:facademy-

6 . 1 5.10 content.apkpro.ru/lesson/4038171¢-
cBonCTBa 4158-4bd1-ae98-18dc1cfb9399

7 STHHeHUH TpoTHIAeH == 1 12.10 https://lesson.edu.ru/04/10
MPOCTEUIIINE NMPEICTABUTETN
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuyeckas padora Ne 1.

https://academy-

8 «Ilomyuenue stuneHa u 19.10 content.apkpro.ru/lesson/53¢d2379-
U3yUYCHUE €r0 CBOMCTBY 2a45-43b1-9167-7ebcdaf03cel
Aunkanuensl. byraguen-1,3 u

S -1,3. 11

9 METHIDYTAAHEH= 1,5, TIOIYACHHE 9.11 https:/lesson.edu.ru/04/10
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI
AJKHHBI: COCTaB ¥ 0OCOOEHHOCTH

10 CIPOCHI, FOMOHOFWIVGCKP\I,H PAA. 16.11 https://lesson.edu.ru/04/10
AneTuiieH — MpocTenInii
MPEACTaBUTENb AIKHHOB
Beraucienus mo ypaBHEHUIO hutps:ifacademy-

11 i yP 23.11 content.apkpro.ru/lesson/7dada027-
XHMIHCCKOM peakitm 8448-418f-b416-fbal edd4abéd

https://academy-

12 ApeHbl: 6€H3011 ¥ TOTYOJL. 30.11 content.apkpro.ru/lesson/d86d7d00-
TOKCUYHOCTH apeHOB ' d5b416.12-491d-aded-

c3ddal9feefd
I'emeTnueckas cBsI3b
TJI€BOJIOPOJIOB

13 y FIOPOAIOB, 7.12 https://lesson.edu.ru/04/10
MPUHAJISKAIINX K Pa3TMYHBIM
KJIaccaM
[IpupoaHbie UCTOYHUKHU
YTJIEBOJIOPOIOB: IPUPOAHBIN T'a3

14 Y TIONTyTHBIE HEPTSIHBIE Ta3bl, 14.12 https://lesson.edu.ru/04/10
He(Th U POYKTHI €€
nepepadoTKu

15 [IpupoaHbie UCTOYHUKHU 14.12 https://lesson.edu.ru/04/10
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https://academy-9.12content.apkpro.ru/lesson/d86d7d00-d5b416.12-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
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YIJIEBOAOPOJOB: MMPUPOIHBIN a3
U TIOMTyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€
nepepaboTKu

KonrtpomnbHas padora mo

16 21.12 https://lesson.edu.ru/04/10
paszneny «YIJIeBoI0pOabD)

[IpenenbHbIE OJHOATOMHBIE https://academy-

17 CIIUPTHL: METAHOJI U DTAHOIIL. 28.12 content.apkpro.ru/lesson/5439¢18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CIIUPTHL hitps:/facademy-

18 pThE 11.01 content.apkpro.ru/lesson/461aa9¢8-
STHIICHTIIHKOIE H TTHHCPHH c0ef-4827-a8¢5-d12a0bedc826
@DeHOoI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 ¢du3nveckre 1 XUMHYECKUE 18.01 content.apkpro.ru/lesson/649883b8-
CBONCTBA, IPUMEHEHHE 7c51-4116-896e-10a2278b08f1
Anpaernasl: popManbIerua u hitps:iacademy-

20 ACTHARE /E AeTi 25.01 content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIA. AUCTOR 0ba3-4945-b076-ch7ac5858b90
OHOOCHOBHBIE TIPE/IETbHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: 1.02 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHasA M YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas paborta No 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOMU 8.02 content.apkpro.ru/lesson/9834d408-
KUCIIOTBD) 386d-444a-8de3-7etba8b98cdb
CreapuHoBas 1 OJIEUHOBAs

23 KHUCJIOTBI, KaK MPEeJICTaBUTEIN 15.02 https://lesson.edu.ru/04/10
BBICIIUX KapOOHOBBIX KHCIIOT
Mpbuia Kak COJIM BBICIITUX

24 1.03 https://lesson.edu.ru/04/10

KapOOHOBBIX KHUCIIOT, UX



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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https://lesson.edu.ru/04/10

MOIOIIeE NEUCTBUE

CrnoxHble 3¢upbl Kak
MIPOM3BOIHBIE KaPOOHOBBIX

https://academy-

25 I 1.03 content.apkpro.ru/lesson/71ac43f2-
(HCIOT. L HAPOIHS CTOMHBIN 2044-4945-a0cb-1¢59cd5f4d9f
3¢pupoB
JKupsl: rtuaposns3, npuMeHEHUe https: facademy-

26 5 ppl: P - 1P ’ 15.03 content.apkpro.ru/lesson/71ac43f2-

HOTOTHACCKas poJIb HKUPOB 20d4-4945-a0eb-1e59cd5f4d9f
VrieBodsl: COCTaB,
knaccuukanys. Baxueiimme hips:facademy-

27 _' 22.03 content.apkpro.ru/lesson/709ce43a-
TpCACTABUTE]IH. LIIOKO3a, deb6-4281-963b-01d2¢212d4d0
bpykTo3a, caxapos3a
K

28 PAxXMATL I IETOTO3a Kar 5.04 https://lesson.edu.ru/04/10
MIPUPOIHBIC TTOJIUMEPHI
KonTponbHas padoTa 1mo
paszzaeny

K

29 (RHCITOPOACONCPIKATIE 12.04 https://lesson.edu.ru/04/10

OpPraHUYeCKHUEe COCAMHCHUS/

Bcepocculickas npoepoyHas

pabota

OO1as xapakTepucTHKa

A30TCOAEPKAILNX OPraHUYECKUX https://academy-

30 p 5 /B p . 19.04 content.apkpro.ru/lesson/0c608a59-
COCHCHII 7 BEEPOCCHHERa 469-4481-839¢-92051201b73¢
npoBepouHas paboTa

https://academy-

31 AMUHBL: METUJIAMUH U aHWINH 26.04 content.apkpro.ru/lesson/c2213d7-

43d1-4873-ace0-78eca6009628

32 AMUHOKHCIIOTHI KaK 17.05 https://academy-

am(oTepHbIe OPraHNYECKue

content.apkpro.ru/lesson/c2{2£3d7-
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COEAMHEHMS, UX OMOJIOTHYECKOE
sgaueHue. [lentuapl. benku kak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COEAUHEHMS

43d1-4873-ace0-78eca6009628

33

OCHOBHBIE ITIOHATHS XUMHUNA
BBICOKOMOJICKYJIIPHBIX
COEUHEHUN

24.05

https://lesson.edu.ru/04/10

34

OCHOBHBIC METOABI CUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenmmHeHni. ITnacTMaccHl,
Kay4dyKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KITACC

Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl

XHUMHYECKHH dIIEMEHT. ATOM.

1 1 2.09 https://lesson.edu.ru/04/10
DJeKTpOoHHAs KOHPUTYpalKs aTOMOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
cHcTEMa XUMHUYECKHX diieMeHToB J[. 1.

2 A . 1 9.09 https://lesson.edu.ru/04/10
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEI CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMHAYECKHAX DJIEMEHTOB U UX
COEeMHEHNH 10 TPYHIIaM U IIEPHOIaM.

3 py P 1 16.09 https://lesson.edu.ru/04/10
3HayeHHe NEPUOINYECKOT0 3aKOHA U
CHCTEMBI XUMHUYECKHX 31eMeHTOoB JI. 1.
MeHeneeBa B pa3BUTHH HAYKH
CtpoeHue BemiecTBa. XMMHUUYECKasi CBSI3b,

4 e€ BU/IBI, MEXaHU3MbI 00pa30BaHUS 1 23.09 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. BojopoiHast cBA3b
BasieHTHOCTB. DNEeKTPOOTPUILIATETLHOCTD.
Crenenn okucienus. Bemectsa

5 1 30.09 https://lesson.edu.ru/04/10
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpPOCHUS
[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE ¥ KOJIIOMAHBIE PACTBOPBHI. 1 7.10 https://lesson.edu.ru/04/10

MaccoBas 107151 BEIIeCTBa B pacTBOpPE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHNYECKUX COETUHEHUM.
['eneTnueckast CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHbIX KJIACCOB

14.10

https://lesson.edu.ru/04/10

Knaccudukanmst XuMuueckux peakiuii B
HEOPraHWYEeCKOW U OpPraHUYECKON
XUMHH. 3aKOH COXPAHEHUSI MACChI
BEIIIECTB; 3aKOH COXPAaHECHUS U
MPEBPAILICHUS SHEPTUHU TP XUMUUYECKUX
peakLusx

21.10

https://lesson.edu.ru/04/10

Cxkopocts peakiuu. O0patumbie
peakiun. XUMAYECKOE paBHOBECHE

11.11

https://lesson.edu.ru/04/10

10

[Tpaktuyeckas padora Ne 1. «Brnusiaue
pa3NuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

18.11

https://lesson.edu.ru/04/10

11

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
ITonsiTue o BogoponHoM nokasarene (pH)
pacTBopa. Peakuiun noHHOro o6MeHa.
I'mpponns opraHu4ecKux u
HEOpPraHMYECKUX BEILECTB

25.11

https://lesson.edu.ru/04/10

12

OKHUCIINTENbHO-BOCCTAHOBUTEIIbHBIE
peakimu. [TonsTre 00 3neKTposnze
pAacIuIaBOB U PaCTBOPOB COJEH

2.12

https://lesson.edu.ru/04/10

13

KonTponbhas pabota no pazaeny
«Teoperndyeckue OCHOBBI XHMHI»

9.12

https://lesson.edu.ru/04/10

14

Mertannsl, UX IMOJIOKEHHUE B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O0mue

16.12

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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¢du3nyeckre cBOMCTBa METANIOB

CnaBbl METAILIIOB. aﬂeKTpOXI/IMI/ILICCKI/Iﬁ

15 . 23.12 https://lesson.edu.ru/04/10
pAI HAPSHDKEHUH METaJuIoB
XUMUYeCKHEe CBOMCTBA BaXKHEHIITHX

16 METaJUIOB (HATPUH, KU, KaIbIUH, 30.12 https://lesson.edu.ru/04/10
MarHui, aJlOMUHUN) U UX COSTUHEHUI
XHUMHUYECKHE CBOMCTBA XpoMa, MEIH U UX

17 . p a 13.01 https://lesson.edu.ru/04/10
CcOeqUHEHUI
XMMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U

18 . H 20.01 https://lesson.edu.ru/04/10
HX COECIMHEHUN
[TpakTrueckas padota Ne 2. "Pemrenne

19 JKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME 27.01 https://lesson.edu.ru/04/10
«Mertamis»"
HemeTamiel, MX HOJIOKEHUE B
Ileproamyeckoit cucTeMe XUMHYISCKHX

20 PHOA 3.02 https://lesson.edu.ru/04/10
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
duznyeckue CBOMCTBA HEMETAIIIOB.

21 AnnoTponusi HEeMETauIoB (Ha puUMepe 10.02 https://lesson.edu.ru/04/10
KHCJIOpOJIa, cepbl, hocdopa u yriepoa)
XHUMHYECKHE CBOMCTBA raJIOTCHOB, CEPhI

22 . p 17.02 https://lesson.edu.ru/04/10
M UX COEIUHEHHN
XuMHudecKre cBoiicTBa a3oTa, pocdopa u

23 . bocpop 24.02 https://lesson.edu.ru/04/10
HX COCTMHECHUM
XUMHUecKre CBOMCTBA yIriiepoaa

24 YTICpORa, 3.03 https:/lesson.edu.ru/04/10
KpPEMHUS U UX COCTUHCHUHN
ITpuMeHeHne BaXKHEHIITNX HEMETAIIOB U

25 p 10.03 https://lesson.edu.ru/04/10

HUX COeOUHEHUN
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O000111eHIE U CHCTEMATHU3ALIU 3HAHUI
o Teme «Hemeramneny. Beraucnenus mo
YpaBHEHUSAM XUMHUYECKHX PEAKIUN U
TEPMOXHUMHYECKUE PACUETHI

17.03

https://lesson.edu.ru/04/10

27

[TpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Hemertannsl"»

24.03

https://lesson.edu.ru/04/10

28

Konrponsnas pabora o remam
«Metamel» 1 «HeMmeTaiuisD)

7.04

29

HeopraHquCKHe H OPraHu4CCKUcC
KHUCJIOTHI. HCOPFaHI/IquKI/Ie n
OpraHn4€CKUC OCHOBAaHUA

14.04

https://lesson.edu.ru/04/10

30

AmMpoTepHble HeopraHM4ecKHe u
OpPraHUYECKUE COCTUHECHHUS.
['enetnyeckas CBSI3b HEOPTraHUUECKUX U
OpraHUYeCKUX BEUIECTB

21.04

https://lesson.edu.ru/04/10

31

Poine xumuu B o0ecieueHnn
AKOJIOTMYECKOM, SJHEPreTUIECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUU
MEIUIIHbI

28.04

https://lesson.edu.ru/04/10

32

[IpencraBienust 006 0OIMX HAYYHBIX
MPUHIUIIAX IMIPOMBIIIJICHHOT'O IMMOJIYUCHUA
Ba)KHEHIIINX BEIIECTB

5.05

https://lesson.edu.ru/04/10

33

YenoBek B MUPE BELIECTB U MATEPUATIOB

12.05

https://lesson.edu.ru/04/10

34

XuUMUA U 3J0pOBbE YEIOBEKA

19.05

https://lesson.edu.ru/04/10

35

O06006111EeH1E

26.05

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

35
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBEPA30BATEJBLHOM TPOT'PAMMBI

10 KJTACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpPOBAaHHOCTh TPENCTABICHUA O XHUMHYECKON COCTaBIISIOICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, POJIM XUMHUU B TIO3HAHUU SIBICHUI
OpUpobl, B (HOPMHUPOBAHUHM MBIIIJICHUSI W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIMMOM  Afii  pelIeHus
MPaKTUYECKUX 3a7a4 ¥ HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3I0POBBIO U MPUPOIHOM Cpesie

1.2

Bnanenune cucremMoil XMMHMYECKHX 3HAHUM, KOTOpash BKIJIKOYAET:
OCHOBOIIOJIaraloIne MOHATHUS (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTD, CTENIEHb OKUCIEHHUS, XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAas ~ Macca,  MOJIAPHBIA  O0OBEM,  yIJEPOJHBIA  CKEJerT,
(GyHKIIMOHATbHAS rpyIma, paaukan, HU30Mepusl, HU30MEpHlI,
TOMOJIOTUYECKUM  Psii, TOMOJIOTH, VYIJIEBOJOPOABI, KHUCIOPOA- H
a30TcojiepXKallie COeOUHEHHs, OMOJOTHYEeCKH aKTHBHBIE BEIIECTBA
(yrnmeBompl, Xupbl, O€IKH), MOHOMEpP, TOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCMHEHHS); TEOPUM ¢  3aKOHBI  (TEOpHs
XMMHMUYECKOTO CTpPOEHHUsl opraHumdyeckux Bemects A.M. bByrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOIOTHYECKHE
CBEJICHUsI O CBOWHCTBaxX, COCTaBe, TMOJy4eHHMH U  Oe30MacHOM
WCIIOJIb30BAHUN BAXKHEHIITUX HEOPTaHWYECKUX M OPTraHWYECKHUX BEIICCTB

B OBITY M IPAKTUYECKOMN JICATEIILHOCTH YEIOBEKa

1.3

ChopMupoBaHHOCTh YMEHUH BBISIBIISITh XapaKTePHbBIE MPU3HAKU TOHSATHIHA,
YCTaHaBIMBATh HUX B3aUMOCBA3b, MWCIIOIB30BATh COOTBETCTBYIOLIUE
NOHATHA IPU  ONHMCAHWU COCTaBa, CTPOEHUS M  IPEBPaLICHUU

OPraHUYECKUX COCTMHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS  MOJIEKYJSIPHBIX W CTPYKTYpPHBIX  (pa3BEpPHYTOH,
COKpaméHHOW) (OpMyJ  OpraHMYECKHX BEHIECTB H  YpPaBHEHHIA
XUMUYECKUX PEAKIUM, WU3rOTABIMBATh MOJEIU MOJIEKYJ OpPraHU4EeCKUX

BCIICCTB JII HIUIIOCTpallM KX XHMHUYCCKOIo MW IIPOCTPAHCTBEHHOI'O




CTPOCHUS

1.5

ChopmupoBaHHOCT, ~ YMEHUW  yCTaHABIMBATh  IPUHAJUICKHOCTD
W3YUYEHHBIX OPraHUYECKHX BEIIECTB IO HMX COCTAaBY M CTPOEHUI0 K
onpeneneéHHOMY Kiaccy (rpyrne) coeAuHeHuM (YyriaeBoA0pOIbl, KUCIOPO
U a30TCo/epKaIlie COSAMHEHHS, BBICOKOMOIEKYJISIPHBIE COEIWHEHUSs),

JlaBaTh UM Ha3BaHUs 1O cucteMatnyeckoi HomeHkiatype (IUPAC)

1.5

ChopmupoBaHHOCT, YMEHHUS ONPEICNATh BUIbl XHUMHUECKON CBSI3U B

OpraHUYECKUX COCAMHEHUSX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTH YMEHHSI MPUMEHSATH: MOJOKEHUSI TEOPHUH CTPOCHUS
oprannyeckux BemiecTB A.M. bytiepoBa miisi 0OBsSICHEHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHUs MAaCChI

BCIICCTB

VYriaeBomopobl. Kucnopoaconepxariue u a30TCOEpIKaIUC

OpPraHu4CCKuUC COCANHCHH. BBICOKOMOJ'ICKy.]'IHpHLIC COCIUHCHUA

2.1

ChopmupoBaHHOCT, yMEHMI TPHUBOAUTH TpPUBUAJBHBICE HA3BAHUSA
OT/CIbHBIX OpPraHWYECKUX BEMIECTB (PTWJICH, NPOIUJIEH, alleTUJIEH,
STUJICHTIUKONb, TaHIepuH, ¢eHon, GopMalbIeru, aleTaabICeTu/I,
MypaBbUMHAs KHCJIOTa, VYKCyCHas KHCIIOTa, OJICMHOBAas  KHUCJOTA,
CTeapuHOBas KHCIIOTa, TJIOKO3a, (PyKTO3a, Kpaxmal, LeJIioo03a,

TJIAIIAH)

2.2

ChopmupoBaHHOCT, yMEHHM XapakTepHU30BaTh COCTaB, CTPOCHHE,
¢u3nyecKkne HW XHMHYECKHE CBOWCTBA THIMYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHWMYECKHX BEMIECTB (METaH, O3TaH, JTHICH,
NPOMWICH, aleTwieH, Oyraauen-1,3, wmerunOyraauen-1,3, OeH3om,
METaHOJI, 3TaHOJ, 3THJCHIJIUKOJb, TJIUIEPHH, (EHOJ, aleTalbICTh/I,
MypaBbHHAsE ¥ YKCYCHAas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUIioiio3a,

aMUHOYKCYCHasl KUCJIOTa)

23

CdopMUpPOBAaHHOCT YMEHHUS WJUTFOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEKTY TUMTUYHBIMHU MPEACTABUTENIMHU Ppa3IMYHBIX KJIaCCOB
OPraHUYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOLIMX XUMHYECKHX

peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIPbs (He(PTh, MPUPOAHBINA Ta3, yTrojb), CIOCOOBI MX

nepepaboTKU U MPAKTUYECKOE PUMEHEHHE NPOIyKTOB MepepadoTKu

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCT, YMEHHU BJIAJIETh CHUCTEMON 3HAHWH 00 OCHOBHBIX




MEeTOJaX HAyYHOTO TMO3HAHUS, WCIOJB3YEeMBIX B XUMHH TMPU H3YICHUH
BEIIECTB W  XUMHUYECKHX  sBIeHUH  (HaOJIO/eHHe, H3MEpEeHue,
AKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BATh CUCTEMHBIE XUMHUYECKUE
3HAHMS IS MPUHATHS PEIICHUH B KOHKPETHBIX XU3HCHHBIX CHUTYaIlUsAX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUEM

3.2

ChopmupoBanHOCT,  yMeHHIl  coOdIoAaTh MpaBUiia  IOJIb30BAHUA
XUMUYECKOW TIOCYy/I0M W Ja0OpaTOpPHBIM OOOPYIOBAaHHMEM, a TaKkKe
MpaBuia OOPAIEHUS ¢ BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH 10

BBIINIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

3.3

ChopMUpOBaHHOCTh YMEHMH IJIAHUPOBATh U BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TpeBpallleHrs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUH,
MOJTy4YeHUE STUJIEHA M W3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE pPEaKIMH
OpraHMYECKUX BEILECTB, JeHATypalus OeJIKOB IPU HArpeBaHUU, LBETHHIE
peakiuu OeNKOB) B COOTBETCTBUU C INpaBHJIAMH TEXHUKU O€3011aCHOCTH
npu OOpallleHuH C BElIeCTBAMU U JA0OPATOPHBIM 00OPYIOBAHHEM;
MPEJICTaBIATh Pe3yIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHI COOTBETCTBYIOUIMX pEaKUUd W (HOpMyTupoBaTh BBIBOJABI Ha

OCHOBC 3THUX PE3YJIbTATOB

34

CdhopmupoBaHHOCT, YMEHHI MPOBOAWTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BbEMa, KOJIMYECTBA HCXOMHOTO BEIIeCTBa WIIU
MPOJYKTa peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

MCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIIH)

3.5

CdopMUpPOBAaHHOCTh YMEHHM KPUTHUYECKH AHAIU3UPOBATH XUMUUYECKYIO
MHPOPMALINIO, MOTyYaeMyI0 U3 Pa3HBIX HCTOYHHKOB (CpPEeICTBAa MAaCCOBOM

uHpopMaluu, cetb IHTEepHET U ApyTrue)

3.6

ChopmupoBaHHOCT, yMEHHH  COONIIOJIaTh  TPaBWIA  SKOJIOTHYECKH
11e1ecO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B LIETISAX
COXpPaHEHHS CBOErO 3JI0pPOBbS U OKpYXKAloUlell NpUPOJHONU Cpenbl,
OCO3HABaTh  OMACHOCTh  BO3JCHCTBUSA  HA  JKUBBIE  OPTaHU3MBI
ONpEIeIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAs CMBICT IOKa3aTest
[TJK (mpemensHO AOMYyCTHUMON KOHIIEHTPAIMH), MOSCHATH HA MpHUMEpax
CrocoObl YMEHBIUICHHUS U MPEIOTBPALICHHS] UX BPEIHOTO BO3JEHCTBUS HA

OpraHu3M 4YCJIOBCKaA




11 KIIACC

Kon
MpoBepPsIeMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

1

TeopeTI/IquKHe OCHOBBI XMMHH

1.1

Bnanenue cucremoll  XMMHMYECKHMX  3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAOUINe MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
00oJ0uKa aToMa, s-, p-, d-dJIEKTPOHHBIC OPOUTAIM ATOMOB, IOH, MOJICKYJIa,
BaJICHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHUCIEHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIDHAs Macca, MOJIAPHBIA 00BEM, KpHCTaTU4ecKas
peméTka, THUIIBI XUMHUYECKHX peaxiuii (OKHCTUTENBHO-
BOCCTAHOBUTENIbHBIE, 5K30- M JHIOTEPMHUYECKHE, pEaKIUH HOHHOIO
oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTUYECKAS
JUCCOIMALINS, OKHUCIUTENb, BOCCTAaHOBUTENIb, CKOPOCTh XHUMHUYECKOM
peakiuy, XHMHUYECKOE pPABHOBECHE); TEOPHUM U 3aKOHBI  (TEOpHs
ANEKTPOJIUTAYECKOW — aucconmanmu, llepuogmueckmii  3akon ..
Menneneesa, 3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUI SI3bIK XUMUH, (PAKTOIOTMYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, TOJXy4eHMH U O€30MaCHOM HCIOJIb30BAaHUM  BaKHEUIIMX

HCOPraHN4YCCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ JACATCIBbHOCTHU YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHHI BBISBIATH XapaKTEPHBIE TPU3HAKH U
B3aUMOCBS3b W3YYEHHBIX IIOHATHUM, IPUMEHATh COOTBETCTBYIOILHE
MOHATUSA IPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX BELICCTB U
UX TIPEBPALCHUH; BBIABIATH B3aUMOCBA3b XHMHYECKHX 3HAaHUM C
MOHATUSAMHM W TPEACTaBICHUSAMH  JIPYTMX  €CTECTBEHHOHAYYHBIX

MpEIMETOB

1.3

BJIaI[eHI/IC OCHOBHBIMHM MCTOJaMHW HAYYHOT'O TIIO3HAHWA BCHICCTB U
XUMHNYCCKHUX SIBIICHUI (Ha6J'IIOJICHI/IC, HN3MCPCHUC, OKCIICPUMCHT,

MOJIETTUPOBAHUE)

1.4

ChopMUpOBaHHOCTb YMEHHMH ONpENeNsiTh BaJIEHTHOCTh U CTENEHb
OKHCJICHHS XUMHYECKUX JIEMEHTOB B COCIMHEHUAX PA3IMYHOIO COCTaBA,
BUJ XMMMYECKON CBs3M (KOBaJICHTHasl, MOHHAs, MeTaJuIMYecKas,
BOJOPOJHAs) B COCIMHEHUSX, THUIN KPUCTAUNIMYECKOW  PELIETKU
KOHKPETHOI'O BELIECTBA (aTomHas, MOJIEKYJISIpHAA, WOHHa,

MeTaJUTHIeCKas)

1.5

ChopmupoBaHHOCT, yMEHHMH ONpPENENSITh XapakTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTMHEHU




1.6

CdopMupOBaHHOCTh yMEHHUS KJIACCHU(PHUITUPOBATH XMUMHYECKUE PEAKIIUU
M0 Pa3JIMYHBIM MpU3HAKAM (YUCITYy U COCTaBYy pearupyrolux BEIIECTB,
TeIIoBOMYy J(QQeKTy peakiuu, HN3MEHEHUIO CTeleHeld OKUCICHUS

SJICMCHTOB, 06paTI/IMOCTI/I p€aKuuu, y4aCTUro KaTaJ'II/I3aT0pa)

1.7

ChopMupOBaHHOCTh YMEHHUH COCTABJIATh YPaBHEHUs PEaKLU pa3INuHbIX
TUIIOB, TOJHBIE U COKpAIEHHbIE YPAaBHEHUs pEeaklUid MOHHOro oOMeEHa,

YUUThIBaA yCJIOBHSA, IPH KOTOPBIX OTU P€AKIWU UAYT 1O KOHLA

1.8

CdopMUpOBaHHOCTH YMEHHH TPOBOIUTH PEAKIMU, MOATBEPKIAOIINE
Ka4eCTBEHHBI  COCTaB  Pa3jIMYHbIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX

pacTBOpaAx HCOPraHUYICCKUX BCIICCTB

1.9

C(pOpMI/IpOBaHHOCTL yMeHI/Iﬁ pacCKpbIBaThb CYHIIHOCTH OKHCJIUTCIBHO-
BOCCTAaHOBHTCJIIBHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHHA JSJICKTPOHHOI'O

OanaHca 3TUX peakuui

1.10

ChopmupoBaHHOCTE  yMEHHH  OOBSICHATH  3aBUCUMOCTb  CKOPOCTHU

XMUMUYECKOH peakIiy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMuUpOBaHHOCTP ~ YMEHUU  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUSA

(mpunnun Jle HlaTtensbe)

O61ua$1 " HCOPTaHUYCCKasA XUMHUA

2.1

CchopMupoBaHHOCTb yMEHUH packpbiBaTh cMbIca [lepuoandeckoro
3akoHa /I.11. MeHpeneeBa 1 1EMOHCTPUPOBATh €I0 CUCTEMATU3UPYIOLIYIO,

O00BSCHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU

2.2

ChopMUpOBaHHOCTh YMEHHMM XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKHX 31eMeHTOB 1—4 nepuoos llepuoanueckoil cuctemsl
xumuueckux 3memeHToB [[.1. MenaeneeBa, UCIONb3ys OHATHUS «S-, p-, d-
AJIEKTPOHHBIE  OpOMTAIN», «IHEPreTHMYECKHE YPOBHMU», OOBICHATH
3aKOHOMEPHOCTH H3MCHEHHs CBOMCTB XHMHYECKHMX DJJIEMEHTOB U HX
COCIMHEHMM 10 ImepuonaM U rpymmnaMm Ilepuonnueckoin cucCTeMBI

XUMHUYECKUX 3neMeHToB [[. M. MeHaeneera
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ChopMupoBaHHOCTh yMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XMMHMUYECKHE CBOMCTBA HEOPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB,
HNOATBEPXKJaTh  CYIIECTBOBAaHHWE  TEHETUYECKOM  CBA3M  MEXIY
HEOpPraHUYECKUMU BELIECTBAMU c MOMOUIbIO ypaBHEHHI

COOTBCTCTBYIOIIHNX XUMHUYCCKUX peammﬁ

2.4

CbhopMupoBaHHOCTH ~ YMEHHHA  YCTaHABIUBATh IIPUHAJIEKHOCTh




HEOPraHMYeCKUX BELIECTB II0 MX COCTaBy K OIpPEACIIEHHOMY KJIAcCy
(rpymme) coenMHEHU# (IIPOCThIE BEIIECTBA — METAIBl M HEMETAJlIbl,

OKCHAbl, OCHOBaHMA, KUCJIOTHI, aM(I)OTepHBIC THUAPOKCUBI, COJ'II/I)

2.5

CdhopmupoBaHHOCTH YMEHUI UCTIOIB30BATh XUMHUECKYIO CUMBOJIHKY IS
cocTaBieHUs] (GOpMyT BEIIECTB M YPaBHEHHH XHUMHUYECKUX PpEaKIUH,
cuctematuyeckyto HomeHkinatypy (IUPAC) u TpuBManbHBIE Ha3BaHUS
OTJENbHBIX HEOPraHMYECKUX BeELIeCTB (yrapHbIid ra3, YIVIEKHCIBIM ras,

aMMMaK, ralméHasl U3BECTh, HETalEHAsl U3BECTh, MUTHEBASI COMNA, IIUPUT U

Ipyrue)

2.6

ChopmupoBaHHOCT, yMEHHM XapaKkTepu3oBaTh (OMUCHIBATH) OOIIKE
XMMHUYECKHE CBOWCTBA HEOPTaHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJATh  CYHIECTBOBAHME  TEHETHMYECKOM  CBS3M  MEXKIY
HEOPTraHUYECKUMH BEILIECTBAMHU c MTOMOIIIBIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKLII/Iﬁ

2.7

CdhopmupoBaHHOCT, YMEHUH IJIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
HKCHEPUMEHT (pa3Nio’KeHHE TMEepPOKCHAa BOAOPOAAa B IPHUCYTCTBUU
KaTaJln3aTropa, OIpEeIeNeHHE Cpellbl PacTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HMHJAWKATOPa, BIUSHUE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHMYECKOW  peaKkIuH, peakIud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKLUUU Ha Cyiab(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, pEIIeHUE SKCIEePUMEHTAIbHBIX 3aJad [0 TeMaM
«Meramney n «Hemeramib») B COOTBETCTBMM C TNpaBUIAMHM TEXHUKU
0e30macHOCTH TpH OOpAlIeHWH C BEIIECTBAMU U J1aOOPaTOPHBIM
000pyZJ0BaHUEM; MPEJICTABIATh PE3yIbTaThl XUMUUYECKOTO SKCIIEPUMEHTA
B (opme 3amuMcd  ypaBHEHHH  COOTBETCTBYIONIMX  pEaKIUil W

(GbOopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yJITATOB

2.8

CdopMuUpOBaHHOCTP YMEHHH  COONIOAATh MpaBWJIa  TOJIH30BAHUSA
XUMHYECKOH Tocyoi W 1ab0opaTOpHBIM O0OpYyIOBAaHUEM, a TaKkKe
MpaBuUia OOpAIEHUs C BEUIECTBAMH B COOTBETCTBUU C WHCTPYKUHUSAMU TIO

BBIINTOJIHCHHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT, YMEHMI XapaKTepU30BaTh XUMUYECKHE MPOIECCHI,
JeKallie B OCHOBE MPOMBINUICHHOTO TOJYYCHUST CEPHOM KHUCIOTHI,
aMMHakKa, a Takke C(HOPMHUPOBAHHOCTh NPEICTABICHUA 00 OOImX
HAyYHBIX TIPUHIUIAX W OKOJOTHYECKUX MPOOJIeMax XUMHYECKOTO

MMpONU3BOACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTH TPEICTABICHUM O XWMHUYECKOM COCTaBIISAIOIICH




€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XUMUU B MO3HAHUU SIBICHUMN
Opupozbl, B (OPMUPOBAHMM MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHAIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOM  JUIsl  pelleHus
NPAaKTUYECKUX 3aJjad U HSKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHUS K

CBOEMY 3/I0POBBIO U ITPUPOIHOMN Cpejie

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO
MH(POPMALIKIO, MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPECTBa MacCOBOM

KOMMYHHUKAIUH, CeTh IHTEpHET U ipyrue)

3.3

CdhopmupoBaHHOCT, yMEHWH  COONIOAATH TpaBUia  IKOJOTHYECKU
1eJIeCO00pa3HOTr0 TIOBECHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IIEJISX

COXpaHEHUs CBOETO 3/10POBbS U OKPYIKAIOIIEH PUPOTHOMN CpeIbl

3.4

Oco3HaBaTh  OMacCHOCTb  BO3JECUCTBUSI HA  JKUBbIE  OPraHU3MBbI
onpenenEHHbIX BellecTB, NOHUMas cMblch nokaszatesns [1/IK, nosacHsaTs Ha
npuMepax CHocoObl yMEHbBIIEHUS U TMPEAOTBpAIlCHUS HX BPEIHOTO

BOSI[GfICTBI/IS[ Ha OpraHus3M 4€JIOBCKa

3.5

ChopMupoBaHHOCTh YMEHHUI POBOJUTH BBIUUCICHHS C UCIOIb30BAHUEM
TIOHSATHUSL «MacCOBast J0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN
ra3oB [IPY XUMHYECKUX PEAKIIMAX, MACChl BELIeCTBA WK 00bEMA ra3oB 10
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MIM OO0bEMY OIHOIO U3
Y4acTBYIOLIMX B pEaKIMM BEUIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, INPEBpAIICHUS U

COXpPaHCHUA SHCPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYECKON XUMHUH

1.1

[Ipenmer opraHnueckOM XMMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHHsSI OpPraHUYECKUX

coequHennii A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

1.2

CrpykrypHble (OopMysibl OpraHHYeCKHX BemlecTB. ['oMonorus, wuszoMepHs.
XuMHuUYecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBICE M KpaTHBIE

cs3u. [Ipencrasienne o KaccuuKay OpraHUIeCKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpeI[CTaBI/ITeHCﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pOABI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKU psifl. MeTaH U 3TaH — npocTeilimune
NPEJCTaBUTENIN QJIKAHOB: (PU3UUYECKHE U XUMHUYECKUE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXACHUC B IpUPOAC, ITIOJTYUCHUC U IIPUMCHCHHUC

2.2

ATIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psd. DTWUICH M TPONMWICH —
MpOCTEeHIINe TPEeICTaBUTENN AalIKeHOB: (HM3MYECKHe U XUMHUYECKHE CBOMCTBA
(peakuu THUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAlMU, OKUCIEHUS U

HOJ'II/IMepI/IBaI_[I/II/I), MOJIy4YCHHUC U ITPUMCHCHUC

23

Anxanuensl: Oyrtamuen-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BaKHEHIIHNE
XMMHMUYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomydenne cuHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTUYECKUN psiA. ALETHICH —
NPOCTEHIIMKA TpEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (QHU3UYECKUe U
XUMHUYECKHUE CBOWCTBA (peaklnu TUAPUPOBAHUS, FaJIOr€HUPOBaHUS, THIpaTalluu,

TOpPEHMSI ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3HMYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuy rajgoreHMpoBaHMs U HUTPOBAHUA), IIOJyUYEHUE U IpUMEHEHUE. Toyour:
COCTaB, CTpOeHHe, (u3Mueckue ¢  XMMHYECKHE CBOWCTBAa  (peaxkiuu
raJIOrTeHUPOBAHUSA W HUTPOBAHUs), MOJIY4YEHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnmyeckas CBsA3b MEXAY YIUVIEBOJOPOAAMH, IPUHAICKALIUMU K

Ppa3jIMYHbIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBO0PO0B. [Ipupoanblii ra3 u nomyTHeie HE(TAHBIC
ra3sl. Hegp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH: MEpEroHka,

KPEKUHT (TepMHUYECKHM, KaTamuTHueckuii), muponus. [IpoaykTel mepepaboTku




He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObiTy. KameHHBIH yroiap u

MPOAYKTHI €T0 nepepadboTKu

Kucnoponcoaep:xaiiue opraHn4ecKue CoeJMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE, (PUINUECKUE
U XMMHMYECKHE  CBOWCTBAa  (peakMM C  aKTUBHBIMM  METaJUlaMH,
rajJloreHOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEeHHe. BoJopoaHbIe CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. J[eMCTBHE METaHOJIa M 3TAHOJA HAa OPraHU3M 4YEJIOBEKa.
MHoroaToMHbI€ CITUPTHL. DTUIICHIIIMKOND U TIHUIEPHH: CTPOECHUE, (PU3UIECKUE U
XUMHMUYECKHE CBOMCTBa  (B3aMMOACHMCTBME CO  ULICJIOYHBIMM  METaJllaMH,
KauecTBEHHAsl peakiusi Ha MHOrOAaTOMHbIE cHUpPThI). JlelicTBUe Ha OpraHu3M

YCIOBCKa. HpI/IMeHeHI/IC TJIIMOCprUHA U OTUJIICHTJIUKOJIA

3.2

@deHon: CTpOGHHME MOJIEKYJbl, (U3MYecCKhe U XHUMHYECKHe CBOMCTBA.

TokcuurocTh henona. [Ipumenenne dpenoma

3.3

Anpaerunbl 1 KeToHbl. DopMabIAeTHI, alleTaNbACTH: CTpOeHNEe, (U3UIECKUE 1
XUMHUYECKHE CBOMCTBA (PEaKlUU OKUCICHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKLII/II/I), MOJIYy4YCHHUEC U ITPUMCHCHUC
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OnHOOCHOBHBIE IpeAEIbHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAs U yKCycHas
KUCJIOTBI: CTPOEHUE, (pU3HUECKUe U XMMUYECKHE CBOICTBa (CBOMCTBa, o0IIMe 1is
Kjlacca KHCJOT, peakius JTepuduKalnuu), TOJyuYeHUEe U MPUMEHEHUE.
CreapuHOBas ¥ OJIEMHOBAsl KUCJIOTHI KaK MPEJICTaBUTENN BBICIIUX KapOOHOBBIX

KHCJIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC I[CﬁCTBPIG

3.5

Crnoxable 3GUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIPOIH3 CIOXKHBIX
s¢upos. Kupsl. ['maponus xupos. [lpumenenue xupoB. buonoruueckas poiib

KHUPOB

3.6

VYraeBopl: cOCTaB, KiIacCU(UKAIMS YIIeBOAOB (MOHO-, AM- M MOJHCAXapUIbI).
I'moko3a — mnpocTedmmii MOHOCaxapuJ: OCOOEHHOCTH CTPOECHUS MOJIEKYJIBI,
¢uznyeckre U XuMUYecKue cBoicTBa (B3aumoaeiicteue ¢ rugpokcugom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuma cepebpa(l), BoccranoBneHwue,
OpoXKeHMEe TIIIOKO3bl), HAaXOXJIEHUE B IpPHUPOJE, NMPUMEHEHHUe, Ouosoruueckas
poib. ®otocunres. @pykroza kak n3omep rioko3bl. Kpaxman u nemironos3a Kak
npuposHble noiauMmepbl. CTpoeHHE Kpaxmala U LeIojo3bl. Pusndeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmasia (THIPOoJIn3, KAUeCTBEHHAsl PEaKIIMsl C HOJIOM)

A3oTcozepKalue OpraHndecKue COeqMHEHMS

4.1

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHWYecKue coeAnHeHUus. Pu3nudeckue u
XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpUMepe TiauluHa). buonornueckoe

3HAa4YCHUC aMHMHOKHUCJIIOT. HCHTI/II[BI

4.2

benkn kak IMPUPOAHBIC BBICOKOMOJICKYJIAAPHBIC COCOAMHCHUA. HepBI/I‘lHaH,




BTOpUYHAs U TPETUYHAas CTPyKTypa OeiakoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:

THJIPOJIN3, ICHATYpallisl, KAYeCTBCHHBIE pEeaKIUy Ha OeIKu

BbICOKOMONEKYIISIPHBIE COEMHEHUS

5.1

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NMOJIMMEpU3allu, CPCAHAA MOJICKYJIAPHAA
Mmacca. OCHOBHEIC MCTOJbI CHHTE3a BbICOKOMOJICKYJIAAPHBIX COG,I[I/IHCHI/Iﬁ -

MmoJIMMEpHU3alna U IMOJUKOHACHCAI A

5.2

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB W MX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

KayuyyKoB. [loilydeHne CHHTETUYECKOT0 KaydyKa U pEe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuueckuil 3iaeMeHT. AToM. fpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIOUKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-2JI€MEHTHI.
OcoOeHHOCTH pacpenieieHus IEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucrema XuMu4eckux sineMenToB J1.1.
MenneneeBa. Cps3p mnepuoauyeckoro 3akoHa u Ilepumonmyeckoil cucTeMbl
xumudeckux sieMeHToB [[.M. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHMUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEHIECTB MO TpyIlnamM U IepHoJaMm.

3HaueHUe NepUoANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOW CBS3H
(KoBaJieHTHas HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTajuindeckas). HoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBS3U

(oOMEHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHocTs. :‘)J'IGKTpOOTpI/IHaTeJIBHOCTB. CTeneHb OKHCIICHUSA

1.5

BemmecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIECTBA. THMbI KPUCTAIIMUYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMICTBa
BEIIECTB OT THIA KPUCTALIMYECKOM pemérku. IloHsaTtne o0 aucnepcHsIX
cucreMax. VIcTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasl J0Jsl BEILECTBA B

pacTtBope

1.6

KHaCCI/Iq)I/IKaL[I/IH HCOPTaHNYCCKUX COCJIMHECHUM. HOMeHKHaTypa HEOPTaHUYCCKUX

BEILIECTB




1.7

XuMuyeckas peakuus. Knaccudukanus XUMHYECKUX peakuuii B
HEOPraHUYECKOM M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALLICHUA DHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTbD OT PAa3JINIHBIX (baKTOpOB

1.9

O6paTI/IMBIC pCaKmuu. XHUMHUYECKOE PaBHOBECHUC. cDaKTOpLI, BIMAKOIIKE Ha

cocTosiHue xumudeckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

3J'IGKTp0J'II/ITI/ILIeCKa${ Jucconuanus. CuilbHBIE U ca0ble SJICKTPOJIUTHI. Cpezla
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HeﬁTpaana;I, miejIo4yHas. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCINTEIBEHO-BOCCTAHOBUTEIIBHEIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemerauioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa 1 OCOOCHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJIOTpOHI/ISI HEMCTAIJIO0OB (Ha IIpUMEPEC KUCJI0pOda, CEPLI,

dbocdopa u yriepoaa)

2.2

XUMHUYECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TaJOreHoB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHHUH  (OKCHIIOB,
KHCJIOPOJICO/IEP)KAIMX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuil). IlpumeHenue

Ba)KHEHIIIMX HEMETAIIJIOB U MX COCIUHEHUI

2.3

Meramnsl. Ilonoxenune meramioB B Ilepuogudeckoll cUCTEME XMUMHYECKUX
anemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mMe Guznueckue cBoicTBa MeTaIioB. CrilaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METallJIoB
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XWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIMHA, KalbIUH,
MarHuii, aJIFOMHHHNA, ITUHK, XPOM, JK€JIe30, Melb) U HX coeauHeHuid. OOmue

CIIOCOOBI MOJIy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6bITy U TCXHHUKC

2.5

I'enetnueckas cBI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3TITUIHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOJ'IOI"PI‘-ICCK01>1, BHCPPCTHHCCKOﬁ U THUIIEBOH
6630HaCHOCTI/I, Pa3BUTHUH MCIUIHUHLI. [Tousarue o HAayY4YHbIX MCTOAAaX ITIO3HAHUS

BEIIECTB U XUMHYECKHX PEaKIUN

3.2

[IpencraBiaeHuss 06 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO TOJYyYCHHS
BOXHEHIIMX BemecTB. YenoBeK B MUpPE BEUIECTB U MATEPHAJIOB: Ba)KHEUIIME
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKUHOHHBICE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl sl JJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKHE U

MUHEpPAJIbHBIE y100peHus
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XuMHsT W 3]I0pOBbE UEIIOBEKA: TIpaBWjIa MCIOJb30BAaHUS JICKAPCTBEHHBIX
IpermapaToB, MpaBmiia 0€30MaCHOTO UCTIOIB30BAHUS IIPETapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOM KU3HU
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