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IHOACHHUTEJBHAA 3AIINCKA

[IporpammMa 1O XWUMUM Ha YPOBHE CpEAHET0 o0O0Iero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoil ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHON MPOTpaMMBbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenpHoM cTagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
degepaluy, pealn3yIOMIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOoNOkeHuil «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoit
Oepneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUs 00ydaroUIuXxcsl CpeAcTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEIICH,
colepKaHusl, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHU3aIliy, SBISETCA HEOTHhEMJIEMON dYacThl0 WX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOIBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPhI
YeJIOBEeKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXcsl Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENIEHbl B
mporpaMMme 10 XUMHUH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TPUPOJLI M B MaTEpPUAIbHOU JKMU3HH OOIIECTBA, a TakkKe C y4ETOM
o0lmux 1eJed W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odmiero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepHUATbHON KYJIBTYPHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ IEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloLIEM MHUpPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBeKa, KOTopoe (opMUpyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOTHEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIECIIHOTO
TpyJa W >KM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HaIlpaBlIeHA HA pEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIBTYPHYIO MOATOTOBKY
oOydJaroruxcsi, HEOOXOJIMMYI0 WM IS BBIPAOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMHA  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCchl —
«Oprannyeckas xumus» U «OOIIasT ¥ HEOPraHWYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHuyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUHU
npeaMera o0OecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranunyeckas xumusi» u «OO0mas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO/JAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyCIIOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCAMHEHNH, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. (CBelneHHs 00 U3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckol XUMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs MEpBOHAYAIbHbBIC
IPEICTABIICHUS O XMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs H3yUYCHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJOTMYECKHME CBEJIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHU4eckas
XUMUSD» O0ydaroUuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IMO3UIIUH,



rIIy0Xe TIOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01Iel 10 0OBSICHSIOIIEH U TPOTHOZUPYIOMICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BELIECTBAX, UX COCTABE, CTPOECHMUH,
CBOMCTBAax W NMPUMEHCHHH, a TAKK€ O XHMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMS, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
JESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBATh WHGOPMAIUIO U
NPUMEHATh € IS TIOTOJHEHUS 3HAHWH, peIICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENBCKUX 3a/1a4. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHs OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HACH, TaKUX KaK: MaTepUaIbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TPUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu H  TEOPETUUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoOieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3JIaHUs HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pPa3BUTUS W COIMATHM3AIUA
oOydJaromuxcsi TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHHUIO
colepkaHUs M TIOCTPOCHHS TMpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAYEHUE s
Pa3IUYHBIX BHJIOB JICSITCIBHOCTU: pEUICHUS MpoOJieM, TOWUCKa, aHalu3a W
00paboTku nHpopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIEJ0BATENIbCKON JEesSTENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHWs XUMUH KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK M Ha YPOBHE CPEIHET0 0OIIETro 00pa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOW XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HarpaBlIeHUEM
TIEPBOCTEINICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, NMPAKTHYECKOU
JIESTETHHOCTH YEJIOBEKa W KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMETa SBJISICTCS BIIOJIHE ONPABAAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumust» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHUCTEMbl XHMMHYECKHUX 3HAHUN Kak BakHeHIen
COCTABJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O03HAKOMIIEHHE C UCTOpUen
WX Pa3BUTHS U CTAHOBJICHHUS;

e (GopMHpPOBAaHUE M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOMUMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX ¢ HAOMIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TPaBHII
0e3011acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a1a4 U3y4yeHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obmiero odpazoBanus. Ceroans B
NpernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHH OTHAETCA  MPEeJNouTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIYCKHHKA 00Ic00pa3oBaTEILHON OpraHU3alliy, BIAJCIONIETO HE
HAa0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW T'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHUS 3HAHUW M MPUMEHEHUS WX B PEaJbHOM >KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBf3u ¢ 3TUM mnpu u3yuyeHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIEe
3Ha4YCHUE MPUOOPETAIOT TaKUE 1SN U 3aJ1auH, KaK:

azanTanus 00ydaronIuXxcsi K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHECHUEM;

dbopMupoBaHUe y OOYYalOmMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE JIS Pa3IUYHbIX BHUJIOB
NEeSTENBHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHalu3a U 00paboTKu HMH(POPMAIIUH,
HEOOXOJUMBIX [IJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe JJISI OIEHKH C MO3UIUH
HKOJIOTHUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTraHU3M Y€JI0BEKa U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00yYarOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO PUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJIOIMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YUAIONIUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXONMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTU XMMHH, €€ BaKHOW POJM B PEHICHUH TJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOwiero oOpa3oOBaHUsS NPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMETHOUN obnactu «EcTecTBeHHO-HAyUHbIE
IPEIMETHD.

OO6miee yncno 4acoB, OTBEEHHBIX JIJIsl U3YUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 yac B Heemio).



COJEPXAHME OBYUYEHUA
10 KITACC
OPT'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE M0JI0KEeHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BemlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKass CBA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpALICHUM:
O3HAaKOMJIEHWE C oO0pa3laMd OpPraHMYEeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMKCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMWA psAA. MeraH u dTaH —
OpoCTelIne MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHUs), HAxOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAl. DTUIIEH U MPONWIEH —
npocTellne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOWCTBA (peakius nonumepusainuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— TpPOCTEHINNNA TPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE W
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALINH,
rOpeHus), MOJy4YeHUe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHUE U NPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAYy YIJIEBOAOPOJAMH, INPHUHANICKAIIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(dTanble ra3pl. Hedte um e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaNUTHYECKHil), nuponu3. [Ipoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKH.

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

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Maccbl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranHu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHOJ: CTPOCHHUE,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEakIUM C aKTHUBHBIMHU METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHuE), IpUMEHeHue. BoaoponHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COUPTBL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU
MeTaJllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE CIHUPTHI). JleiicTBuEe Ha
OopraHusM uenoBeka. [Ipumenenue rmueprusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (U3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Penomna. [Ilpumenenue genona.

Anpperunibl M kemownwvl. DPopManmplerus, ALETAIBIAETHI: CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJTYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3MUECKHe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE CHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KjacCHU(HKanus  YrieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — nmpocTemii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsble noaumepsl. CTpoeHne Kpaxmana u
HeU0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpALICHUI:
poBe/ieHNEe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKUCIEHUE AHTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCH/JIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3aumMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MTPOYKTOB PEAKIIUH).

A3oTcozeprkale oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHblEe Opranuueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpUYHAA M TPETUYHAsI CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYPALHsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX IPEBpALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Ipu
HarpeBaHUM, IBETHbIC PEaKlUuu OEIKOB.

BbicokoMoJIeKy IsIpHbIe COeIUHEHMU S

OCHOBHbIE MOHATHS XWMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHSI.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpPEeBpalleHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXxnpeaMETHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAJIM3, CUHTE3, KiaccuuKalus, MepuoandHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIHs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHHUE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OHOJIOTMYECKH aKTHUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, KHPHI,
(depMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUINBO,
pecypesl.

TexHoJIOTUSA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTaHMUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPeNapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMu4eckuii 3ieMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYeCKue YPOBHU, TTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xuMmuueckux anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJaM.
3HavYeHue MEePpUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. BuAbl XHMHYECKON CBSI3U
(KoBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBA3M (OOMEHHBII U JIOHOPHO-
aKkLenTtopHelii). BomoponHas cBA3p. BaneHTHOCTb. OJEKTPOOTPULATENIBHOCTb.
Crenenb okucieHus. MIOHbI: KATHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKHU.

[TonsTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEeIeCcTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUM. Homenknatypa
HEOPraHUYECKUX BelIeCcTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kimaccupukammss — XUMHUECKMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHUsSI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU IIPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pazluyHbIX pakTtopoB. OOpaTuMbIe
peakuuu. XuMmu4yeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmu4eckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U cialdblie d5eKTponuTsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYEHUS BEIIECTB M WX MPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrtema XuMHYecKux 3meMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUE U
OTMHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOPAa, pEAaKIHMH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKOUN pEAKIIAM.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMUYECKHE PAaCUEThl, PAaCU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumusi

Hemerannel. Ilomoxkenne HemerayumoB B Ilepuomuueckont  cucreme
xumuueckux sneMentoB [[. M. MennaeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyYecKkrue CBOMCTBA HEMETAIIOB. AJIIOTPONHUsS HEMETalIoB (HAa MpuUMepe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX HEMETAUIOB (TaJior€HOB, CEPhl, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HMX  COCAUHEHUNU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. 1lonoxenue meraimioB B llepuognueckon cucremMe XMMHUYECKUX
anemeHToB [I. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusnyueckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIIUX METAIOB (HATPUM, KaJIMi, KaJbIIHM,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoayyeHus MeTayioB. [IpruMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB M WX IPEBpaALICHUI:
U3y4eHHEe KoJUleKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTAJILHBIX 3aj]a4, HAOJIOJICHWEe M OINHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUJIA ANTIOMUHHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEaKIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuérbl mMacchl BeliecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BELIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHHH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [lOHSATHE O HAyyHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BAXKHEHIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIINE CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JIEKTPOHHMKH, HAHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAJIBbHBIC
ya00peHus.

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

MexnpeaMeTHbIE CBA3H.

Peanuzamus  MeXnpeaMeTHBIX  CBsi3ed TpU  HW3yYeHMH OOmed u
HEOPraHM4ecKorM XuMHH B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOILMX €CTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATHM, SBISIOMIUXCS
CHUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TMOHATHA: HAY4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHHTE3, KiacCupuKalusi, NepUOJAUYHOCTb, HaOIIOCHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



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

buonorus:  knmeTrka, oOpraHm3M, OSKOCHCTeMa, Owocdepa, MaKpo- U
MHUKPO3JIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MmuHepanbl, TOPHBIE MOPOJIBI, MMOJE3HBIE UCKOMAEMbIE, TOIIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYeCKass  IPOMBINIJIEHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUICHHOCTh, 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
0oOyJaronmMMucss MPOTpaMM  CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-IEITEIBHOCTHBIM TMOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
o01rero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKTaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULINIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TMPHUCYIIUMH LEIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HAJIMYUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHbBIE TJIAHBI.

JIM4HOCTHBIE PE3YJBTAThl OCBOCHMS IMpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIESATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMyd POCCUUCKOr0 TPaKJAHCKOro OOIEecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CAaMOPA3BUTUS W HPABCTBCHHOTO CTAHOBJICHUA JIUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcst o peaju3aliui NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIEe B
YacTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUSI O COLMAIBbHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHBE;



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

CHIOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPY aHAIU3€ Pa3Iu4HbIX BUIOB YUYEOHOU NEATEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHS HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECAa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTI)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
HOCTYIIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUsl [EHHOCTEH 3I0pOBOro U 0e30MacHoro oopasza >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MYecKOMYy U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHsl C BEHIeCTBAaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

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

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHON HAIMpPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO MPpodeccuidl pa3aIuvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS TIPEAMETHBIX 3HAHUH 10 XUMHH;

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU IS TEIbHOCTH;

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

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

AKOJOTHYECKU IIEIECO00pa3HOT0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEJIbL;

OCO3HaHMSI HEOOXOJAMUMOCTH HCIOJIb30BAHUS JIOCTIKCHUN XUMUU IS
pelleHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPO/I0TIOJIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYKaKOIECH
NPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUATHBIE AKOJOTHUUYECKHE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMCHHS
PYKOBOJICTBOBaTbCS MMM B I03HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAJIIBHOM
MpaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKH;

MOHUMAHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KakK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHHH MpoOJieM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJI1  COBPEMEHHOMU
UUMBWIM3ALMK: B €€ TyMaHUCTHUUYECKON HAMpPABICHHOCTH U BaXXHOM pOJIM B
CO37IaHUU HOBOMW 0a3bl MaTepUATBLHON KYJIbTYPBI, PEIICHUN TI00AIBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUYCCKOM, MUIICBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyJa U DOKOJOTMYECKH KOMGMOPTHON KHU3HM KaXKIOrO UJieHa
00II1ecTBa;

€CTECTBCHHO-HAyYHOM TI'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUM OKPYKAIOIIEro MUpA U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIB30BaTh XUMHUYECKHWE 3HAHUSA U1
perieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX chepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHMsI y4eOHOro IMmpenMera «XUMHUsS» Ha
YPOBHE CpEHETO 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBIE IS GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOLIEHAYYHbIE MOHATHUSA, OTPaKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHNE, N3MEPEHUE, DKCIIEPUMEHT U APYTHE);

yHHUBepCajbHble yueOHbIC NEHCTBUS (ITO3HABATEJIbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecCIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOITNXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEVCTBUA B MMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEPCAJTbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30BbIe JJOrNYeCKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh IEIM JEATEIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU JJisd KJIAacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCcMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBATh BHIBOIBI M 3aKIIOUCHHS,

MPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETBHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XHWMHUYECKOU
peakiuyu — MpU PEHICHUU Y4YeOHBIX TMO3HABATENILHBIX U MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YA€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a30BbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

(dbopMyIMpOBATH 1NN U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOJCIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM ©  MPOEKTHOMN
NESTELHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX uWHOOpMarmu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJCp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MIHTepHeTa), aHamu3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IIPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI  BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENICNIEHHOTIO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  (OpMy  MpeACTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH J1elCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYyTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI U 0OMEHa MHEHUSIMH.

OBgJi1aleHHe YHUBEPCAJbHBIMU PEryISTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensia e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii aJroput™M ACHUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIEOBATENBCKUX 3a7ad, BbIOMpaTh Hauboiee
3(pdeKTUBHBII CHOCOO0 HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

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

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUMU



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

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O0BEM, YIJEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paluKall, U30MEPUS, U30MEPBI, TOMOJIOTHYECKUN PSAJl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COECIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUSI); TECOPUHU U 3aKOHBI (TEOPHUST CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU;, MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kallue B OCHOBE IOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJB30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC TPHU3HAKH TOHSATHH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JIJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysT OpraHMYECKHMX BEIIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlUU HX
XUMHUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yriIeBOJOPOAbI, KHUCIOPOA U  a30TCOJEpKallne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh KM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AlleTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHOoNl, (HopManbAeTu, ameTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTi0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



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

c(OPMHPOBAHHOCTh  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckne W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJN, aleTalbJAeTH]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Chlpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MIPAKTUIECKOE PUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuyu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU MIPU U3YUYEHUH BEILIECTB U
XUMUYECKUX SBICHUMN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBujia MOJIb30BaHUS XUMUYECKON
NOCy/I0Ol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUH
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
ATUJIEHA W U3Y4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIMU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB INMPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIAMHU TEXHUKH OE€30MACHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATh PE3YIbTaThI
XUMHUUYECKOTO 3KCIepUMEHTa B (opMe 3alliCH YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHhOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOU
uHopmanu, UuTepHeT 1 apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eJeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKalolled MPUPOITHOM Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbici Tokaszatens [[JIK, moscHsITh Ha mpuMepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3IACHCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsli ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKHX SIBIICHUM;

JUISL  CIENBIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PeIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHWM, KOTOpass  BKIIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHYCCKHH 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJIICKTPOHHBIE OPOHWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAINTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TANBl XUMHWYECKUX  PEAKIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS] JIMCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOW JUCCOUMalnu, nepuoanueckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS] SHEPTUU
MpY XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUME B OCHOBE IMOHUMAHWS MPUUYMHHOCTH 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 TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPALLCHHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUN OMPENESATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasl,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PaCTBOpPAaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI EPUOJIUYECKOr0 3aKoHa .
N. MeHnpneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOITYIO, 00BSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepuonnueckonn cucTeMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, MCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUYECKUX JJIEMEHTOB M UX COEAUHEHUU
o nepuoaam u rpynnam llepuoanueckor cuctemMbl XUuMHUECKUX deMeHToB []. H.
Menaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHME CBOMICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pPa3NUYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peaKlMH, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATH YPaBHEHHUS PEaKUUi pa3TU4HbIX
THUIIOB, TOJHBIC M COKPAIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBHUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT 10 KOHILIA;



cOPMUPOBAHHOCTh YMEHUM NPOBOJAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

cOpPMUPOBAHHOCTh ~YMEHHHM  pacKpblBaTh CYHIHOCTb  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INYHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMHUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUKCIEHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpY XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIMOJHEHHUIO JTa0OPaTOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBINOJHATH XUMHYECKUI
AKCIIEPUMEHT (pa3jioKeHHUE MEePOKCHUIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOTO
UHIMKATOpa, BIMSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 10
TeMaM «Metame» U «Hemeramiby) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIllEHUH C BEUIECTBAMH U JIA0OPAaTOPHBIM 000PYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eJeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3/ICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokazarens [IJIK, mosicHATs Ha mpuMepax CcrmocoObl YMEHBIICHUS U
NpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE

HaumenoBanue

Ne (undpoBbie)
pa3/ies0B U TeM Koutpoasnbie | IlpakTuueckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbl padoTbl padoThbI

pecypcsbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU

1.1

IIpenmer
OPraHU4YeCKOU
xumun. Teopus
CTPOCHHUS
OpraHNYECKHUX
coenuHeHul A. M.
bytneposa

Hroro no pasaeny

Pa3znea 2. YrieBoaopoabl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHbI

2.2

Henpenenbueie
YIJIEBOJAOPOBL:
AJIKEHBI, AJIKAJINCHBI,
AJIKUHBI

23

ApoMarudeckue
YIJIEBOJOPOIbI

2.4

[Ipuponnsie




UCTOYHUKHU
YTJIEBOJIOPOAOB U UX

nepepadoTka

Wroro no paszneny 13

Paznen 3. Kucinopoacoaepskamnue oprannieckue coeJuHeHUsI

3.1 Cnuptsl. Oenon 3
ANLIEruae!.
319 KapGonoBbie 7
KUCT0Thl. ClI0KHbBIE
3UpHI
3.3 VYrineBoanl 3 2
Hroro no paszneny 13

Pasznea 4. A3oTconeprxkaniue OpraHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHUHOKHCIIOTEI. 3
benku
Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY AISIpHbIE COCTHHEHUS

51 II;macTmaccel. )
’ Kayuyku. Bonokna
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 3

YACOB II10 ITPOTPAMME




11 KITACC

KosnunvecTBo yacos DIeKTPOHHDIE
HaumenoBanmue
Ne (mu¢poBbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTte/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepuoanueckuii 3aK0H
11 u Ilepnonnueckas 3
CHUCTEMa XUMUYECKUX
anemenTtoB [l. U.
Menneneena
CrpoeHue BewecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Meraubl 1
2.2 Hewmerannsl 1 1
CBs13b HEOPraHUYECKUX
23 Y OPTaHUYECKUX 2
BEIIIECTB
Uroro no pazneny 17

Paznen 3. XumMus u ;KN3HL




3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3y4eHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchI

[IpenmeT opraHuYeCcKOl XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYCHHE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUN A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIaccu(UKAIUN OPTraHUIECKIX
BeuecTB. HoMenknarypa
(cucremaTtuueckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHbBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpocTenIre
[IPEACTABUTENIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

OTUJIEH U IPONUIIEH —
IIPOCTENIINE TPEACTABUTEIN




AJIKCHOB

[IpakTuueckas padora Ne 1.
«lTomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunoytaauen-1,3. [onyuenue
CHUHTETHUYECKOTO KayuyKa 1
pE3UHBI

10

AJKHMHEL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALIETHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKIiu

12

ApeHbl: OEH30J1 ¥ TOTYOJL.
TOKCUYHOCTH apEHOB

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINdYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
yTJIEBOJIOPOAOB: IPUPOIAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOMyTHBIE He(TAHBIE Ta3bl,




He(Thb U MPOTYKTHI €€
nepepadboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoab

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIVIUKOJIb U TNIMLIEPUH

19

DeHOII: CTPOCHUE MOJIEKYJIbI,
duznyecKkue 1 XuMHU4ECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruanl: hopManIbACTHI U
areraigpaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHas U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TPEJICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCJIOT

24

MBpbl1a Kak COJI BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIee JCHUCTBUE

25

Crnosxnbie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX




KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: ruIpOaN3, NIPUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

27

YrneBoasl: coCTaB,
Kknaccudukanus. Baxueiime
MPeJICTaBUTENHN: TIIH0KO34,
bpykTo3a, caxaposa

28

Kpaxman u nemronosa kak
MIPUPOTHBIC TTOTUMEPHI

29

KonTponbHas padbora no
pazmeny
«Kucnopoacoaepxaine
OpTraHUYECKUE COCAMHEHUS/
Bcepoccuiickas mpoBepodHas
pabota

30

OO61as xapakTepucTHKa
a30TCOACPIKAITUX OPTAHHUIECKUX
coenuHeHUH / Beepoccuiickas
npoBepovHas paboTa

31

AMHHBI: METUJIAMHAH U aHWJINH

32

AMMHOKHCIOTHI KaK
amM(pOTepHbIC OpraHNYECKHE
COEIMHEHMS, NX OMOJIOTHMYECKOE
3Hauenne. [lenrunapl. beakn kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS




OCHOBHBIE TTOHSTUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COECIUHEHUN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX |

coenuHennii. IlmacTMacchsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(DUTYpaLnsi aTOMOB

Ileproauueckuii 3aK0H U
[Iepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOU TeOpHUE
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COCIMHEHUH MO IPYyIIaM U MePUOIaAM.
3HaveHHEe MePUOANIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHX 3JieMeHTOB J[. 1.
MeHieneeBa B pa3BUTHH HAYKH

Crpoenue BelecTBa. XuMHUUecKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanentHoCTb.
DNEeKTpOoOTpULIaTeNbHOCTh. CTENeHb
okucieHus. BeliecTBa MOJEKyISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMAX.




VcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHHUMN.
['enernueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMuueckux peakuun
B HEOPraHUYECKOU U OpPraHUYECKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXpaHEHUs U
IIPEBPAILCHMS SJHEPTUU TIPH
XMMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XMMU4YECKOE paBHOBECUE

10

[TpakTuueckast pabota Ne 1. «BnusiHue
pa3auuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peaKum»

11

DJIEKTPOTUTHYECKAS TUCCOIHALISI.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeIe
(pH) pactBOopa. Peakiiuu noHHOTO
oOMeHa. ['uaponu3 opraHu4ecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [TonsiTue 06 3meKTpoOIN3e
pacIiaBoB U pacTBOPOB COJEit

13

KontponbHas paboTa mo pasaeny
«TCOpeTI/I'—ICCKI/IC OCHOBBI XUMHUN)

14

Mertamisl, UX IMOJOKEHHUE B




[Teproamueckoit cucTeMe XUMHIECKUX
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB.
OO6mue GpuznyecKre CBOMCTBA
METAJIOB

15

CrmuiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUH P
HaANPSHKEHUN METalIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KA, KaJIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHEHUI

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeJUHEHUN

18

XnMUUecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUHN

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTATBHBIX 33134 110 TeMe
«Metaie»"

20

Hewmeramisl, UX nonoxeHue B
[Tepuoanueckoii cucteMe XUMHYECKUX
anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIOB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUN




23

XuMH4yecKre CBOMCTBA a30Ta,
dbocdopa 1 UxX COeTUHECHUIA

24

XHUMHUUYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCIMHEHUHN

25

[IprMeHeHne BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

26

O0600I11IeHNE U CUCTEMATH3AIMS
3HaHUM 1Mo TeMe «Hemeramas.
BbruucieHus mo ypaBHEHUSAM
XUMHYECKHX PEaKIHi 1
TEPMOXHUMHUYECKHUE PACUETHI

27

[TpakTuueckas padota Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 33a4 110 TEMe
"Hemeramnsl"»

28

KontponsHast pabora mo Temam
«Metamney 1 «HemeTamisn)

29

HeopraHquCKHe U OPraHUvYCCKUC
KHUCJIOTHI. HeOpFaHI/I"ICCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

30

AM@oTepHbIe HEOpraHu4ecKue 1
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAHMUECKUX
Y OpPraHUYECKUX BEIIECTB

31

Ponp xumunu B o0ecrieueHnn
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEULIUHBI

32

[IpencraBnenust 00 0OMIMX HAYYHBIX




IMpUHOUIIaX MPOMBIIIJICHHOT'O
MMOJIy4YCHUA BaKHEHUIITNX BE€IICCTB

33

UYenosek B MUpE BELIECTB U
MaTEPHAJIOB

34

Xumusa u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUNH O XUMHYECKOW COCTaBIISIOMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TIO3HAHUU
SBIIGHUW TIPUPOIBI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TMPAKTUYECKUX 3a7ad W OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Ccpelie

1.2

Brnanenune cucremMoil XMMWYECKMX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATaOUE MOHSTHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUSA, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YTIEPOAHBINA CKEJeT,
(GyHKIMOHANbHAA ~ TPyIIa,  paadKal,  H30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUI  psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJI- U
A30TCOJEPIKAINE COCTUHEHHs, OHOJIOTMYECKH AaKTHUBHBIE BeIIeCTBa
(YyrneBonpl, KUpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XMUMUYECKOTO CTpPOEHHsI opraHmyeckux semectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IMOJy4YeHUH H Oe30MacHOM
WCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHUYECKHUX U  OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMUPOBAaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  YCTaHABIMBATL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOEHUA H

MPEBPAILLICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(hOpMUPOBAHHOCTh YMEHHMM HCMOIb30BaTh XMMHUYECKYIO CHUMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJSIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) (opMyaT OpraHMYECKUX BEIIECTB U YpPaBHEHHIA
XUMUYECKUX PEaKLUid, U3rOTABIMBATH MOJIETIU MOJIEKYJI OPTraHUYECKUX
BEILECTB I WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCT, ~ yMEHHMM  yCTaHaBIMBATh  MPUHAIJIEKHOCTh
W3YYEHHBIX OPraHMYECKHX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAauHeHHH (yriaeBoJOopOpbl,
KHCIIOPOX M a30TCOAEP)KAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTUYECKOU

HomeHkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUS ONPEACIATh BUIBI XUMUYCCKOW CBSI3H B

OpPTaHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMUPOBaHHOCTh ~ YMEHHSI HPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa ans oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHU MAaCChbl BEIIECCTB

YrieBogoposl. Kucnoponconep:xariue Hu a30TcoJIepKalne

OpTraHN4Y€CKUC COCAUHCHUS. BLICOKOMOHGKYJISIPHBIC COCAUMHCHUA

2.1

CdhopmupoBaHHOCT, YMEHUH TPUBOAUTH TpPUBUAJIbHBIE Ha3BaHUS
OTJICNIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIULIEPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasl KHUCIIOTa, TJIOK03a, (QPyKTO3a, Kpaxmal, NeJIoso3a,

TJIALMH)

2.2

CdopMUpOBaHHOCT YMEHHUH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
duznyecKue M XUMUYECKHE CBOWCTBA THUIMHYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, ATHIIEH,
MpPONWJICH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeH301,
METaHOJI, ITAHOJ, dTHUICHIJIMKOIb, TIIUIEPHH, (EHON, areTaabIeTul,
MypaBbHHAss M YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmal, IeJUII0J03a,

AMHUHOYKCYCHAasd KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATHL T'CHCTUUYCCKYIO CBA3b
MCXKOY THUITMYHBIMHA MpeaACTaBUTCIIAMU Ppa3INIHbIX KJIaCCOB
OpraHN4YCCKUX BCIICCTB YPAaBHCHHUAMHN COOTBETCTBYIOINX XUMHUUYCCKHUX

peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopmMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTIEBOJOPOAHOTO ChIPbs (He(Th, MPUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TI<H

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMTO3HAHHA, UCIIOJIb3YEMbIX B XMMHUH IIPU U3YUCHHUHN




BEIIECTB W XUMHUYECKUX SBICHUW (HAOMIOIEHHE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAaHUA i1 [PUHATHS pEUIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyallusiX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

CdhopmupoBaHHOCT, yMEHMI COOMIOJATh TpaBUia MOJIB30BaHUS
XUMUYECKOW TIOCYJIOM M JIabOpaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
mpaBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO J]a60paT0prIx XUMHUYCCKHUX OIIBITOB

33

ChopMupOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHYECKHUHA
HKCHEPUMEHT (TPEBPALICHUS OPraHUYECKUX BEIIEeCTB IPU HarpeBaHuH,
IIOJIy4Y€HHUE DTUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLINH
OpraHMYECKHUX BEIIECTB, JeHaTypauus OelKOB IpuU HarpeBaHHH,
LIBETHBIE pEaKLUUU OEIKOB) B COOTBETCTBUM C MPaBUIAMHU TEXHUKH
0e30macHOCTH MpH OOpalleHUH C BElIeCTBAMU U J1a0OpaTOPHBIM
000py10BaHUEM; MIPEACTAaBIATh pe3yabTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOLIUX

peakiuii 1 GOpMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TIPOBOJIUTH BBIYHCICHUS 110 XUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOIYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLMN)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IOJIY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBoit napopmaryu, cetb MHTEpHET U IpyTne)

3.6

CdhopmupoBaHHOCT, yYMEHHUU COONIOAATH TMPaBWIA DKOJOTHYECKU
1[eIeco00pa3HOro0 TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LENSIX COXPaHEHHUS CBOErO 3J0POBBbS M OKpPYXKAIOIIEH MPUPOTHOM
cpenbl, OCO3HaBaTh OMACHOCTh BO3JCUCTBHUS HA JKUBBIE OPTraHU3MBI
OTpeIeTIEHHBIX OPTaHWYECKUX BEHIECTB, TTOHUMAsi CMBICI TOKa3aTels
I[NAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAlMU), TMOSICHATH Ha
npUMepax CrIocoObl YMEHBIICHHUS U TMPEAOTBPALECHUS UX BPEIHOTO

BOSHCP'ICTBPIH Ha OopraHu3M 4€JIOBCKa

11 KIIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero 001ero o0pa3oBaHusi




pe3yJibTaTa

1

TeOpeTI/I‘lCCKI/Ie OCHOBBI XMMHH

1.1

Brnagenne cucteMoil XMMUYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIH AaTOMOB,
HMOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00BEM, KpUCTATMYECKas peméTka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHUYECKHE,
peakIii MOHHOTO OOMEHa), PacTBOp, SJCKTPOIUTHI, HEIIEKTPOIHTEHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHYECKON PEaKIuh, XUMUUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHsl DJIEKTPOIUTHUECKON aucconuanuu, llepuoamueckuii
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUUCCKUE CBEIACHHS O CBOMCTBAX,
cocTaBe, TIOJYyYeHWH U OE30MacHOM HCIOJB30BAaHUN BaKHEHIIIHMX
HEOPTaHMYECKUX BEUIECTB B OBITY M TNPAKTHUECKON ACSITEIbHOCTU

YCJI0OBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTEpHbIE TPHU3HAKH U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUHN c MIOHATUSAMHU u IIPEACTABICHUAMU IPYTUX

C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

BH&I[GHI/IG OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHUSA BCIICCTB H
XUMHUYECKUX SIBICHUM (Ha6J’II-OI[eHI/Ie, H3MCPCHHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJJIEMEHTOB B COCIWHEHHUAX Ppa3InYHOTO
cOoCTaBa, BHUJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJTN4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAILTUYECKON
pPEMIETKH KOHKPETHOTO BelllecTBa (aTOMHAsl, MOJEKYJsIpHas, WOHHAs,

METaJUTHIECKas)

1.5

ChopmupoBaHHOCT, YMEHUN OMNpPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI

1.6

ChopmupoBaHHOCT,  yMEHHUS  KJIacCU(UUUPOBATH  XHUMHUYECKUE
peakuuy Mo pa3JInyHbIM MPU3HAKaM (YHCIy M COCTaBy PEarupyroLInx

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTY pCaknuu, U3IMCHCHHIO CTEIleHEeH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, y4acTuro

KaTajim3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHI  COCTABISATh YPABHEHUS  PEAKIMA
pPa3JIMYHBIX TUIIOB, IOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUN
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH peakul UIyT

J0 KOHIIa

1.8

ChopmupoBaHHOCT YMEHUHN MPOBOJUTH PEAKIIUH, MOITBEPKIAIOLINE
Kau4eCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPTraHWYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HCOPraHNUICCKUX BCIICCTB

1.9

CdhopmupoBaHHOCT, YMEHHH PaCKpBIBAaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuu MIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PeaKIUi

1.10

ChopmupoBaHHOCT, yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peakluy OT pa3iuuHbIX (JaKTOPOB

ChopmupoBaHHOCTE yMEHHH  OOBSACHATH  XapakTep  CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunuun Jle [larense)

OO01mas u HeopraHu4decKask XuMUs

2.1

CdhopmupoBaHHOCT, YMEHUN pacKpbiBaTh CMBICH [leproamueckoro
3aKOHa JI.1. Menpeneena " JIEMOHCTPUPOBATH €ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYID M  IPOTHOCTHYECKYIO

byHKIIN

2.2

ChopmrpoBaHHOCTH YMEHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XMUMHYECKHX »3jJeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cUCTeMBbl XuUMH4Yeckux dieMmeHToB J[.M. MeHneneeBa, HCHOJIB3Yys
MOHITHUSL «S-, p-, d-DJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUe
YPOBHW»,  OOBACHATH  3aKOHOMEPHOCTH  U3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHHUH MO MepHojaM M rpymiam

[Tepuoanueckoit cucreMbl XuMuueckux 31aeMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHU XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKHUMH  BEIECTBAMH c MOMOINBI0  ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCT, ~ YMEHUI  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOPraHUYECKHX BEIIECTB MO MX COCTaBYy K OINpPEACIEHHOMY Kiaccy




(rpymnme) coeaMHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIbl,

OKCH/JIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

CdhopmupoBaHHOCT, YMEHHU HCIOJIB30BAaTh XHUMHUYECKYIO CHMBOJIHUKY
JUIS  cOocTaBlieHUsT (OpMyJl BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peakuuii, cuctemarundeckytro HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMS OTIENbHBIX HEOPraHMYECKUX BelIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, rameéHas H3BECTh, HeraméHas HW3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHUYECKHUMH BEIIIECTBAMH c MOMOIIBI0  ypaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHHUPOBATH M BBITIOJIHATH XUMHUYECKUN
SKCIEPUMEHT (pa3lloKEHHE TEPOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTajlu3aTopa, ONpeleJIeHue Cpeabl pacTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuuM, peakuud HOHHOIOo OOMeEHa,
Ka4yeCTBEHHbIC PEaKLIUU Ha Ccynbdar-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHMSI, PELIEHHWE SKCHEPUMEHTAIbHBIX 3aJad IO TeMaM
«Meramne» u «HemeTanabsl») B COOTBETCTBUH C MPAaBHJIAMU TEXHUKHU
0€30macHOCTH TpH OOpaIIeHWH C BEIIeCTBAMH M JIADOPAaTOPHBIM
000pyZI0BaHUEM; IIPEICTABIATh pE3yJIbTaThI XUMHYECKOIO
JKCIIEpUMEHTa B (QOpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHMI CcOONIOAATh MpaBWiIa TMOJIb30BaHUS
XUMUYECKON TOCY/I0M M J1abOpaTOpHBIM OOOpYJOBaHUEM, a TaKkKe
mpaBmiia 0OpalleHus ¢ BEIICCTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMU

110 BBIIIOJHCHUIO na6opaTopHHx XHUMHWYCCKHUX OIIBITOB

2.9

CchopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHUs CEPHOMU
KHCJIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH IMpEACTaBIECHUN 00
O0ImMX HAy4YHBIX MPUHOUIAX ¢  OKOJIOTHYECKHX  Ipodiiemax

XUMHUYCCKOI'O MMPONU3BOACTBA

XUMUS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMUYECKOW COCTaBISIOMIEH

€CTEeCTBEHHOHAYYHOW KapTUHBI MHpA, pPOJM XUMUU B [O3HAHUU




SBICHUM TPHUPOABI, B (OPMHUPOBAHMHM MBIIIJICHUS W KYJbTYPHI
JTUYHOCTH, €€ (YHKIHOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHus TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpee

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyI0 HU3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U IpyrHe)

3.3

ChopMHpPOBaHHOCTh YMEHHH COONIOAATh TpPaBUIa IKOJOTUUECKH
1eJIeCO00pa3HOro TMOBENEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B
HEJSIX COXPaHEHWs CBOETO 370POBbS M OKPYXKAIOWIEH MPUPOJHOM

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JECUCTBHMSI HA JKUBBIE OpPraHU3MBbI
onpeAenEéHHBIX BEUIECTB, MOHUMas cMbich mokasarens 11K, moscHaTh
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIIEHUs UX BPEIHOTO

BOSI[GﬁCTBPISI Ha OpraHuvs3M 4C€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUH MPOBOJIUTH BBIYMCIICHUS c
MCIIOJIb30BAHUEM TIOHITHS «MaccoBasi JIOJIsl BEIECTBA B PacTBOpPE»,
O0OBEMHBIX OTHOIICHHA Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MAaCChI
BEIECTBAa WM 00BEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce WM 00BEMY OJHOTO W3 y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
TerI0BOro 3(dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI

BCIHICCTB, MMPEBPALICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coIepPKAHUSA

1

TeopeTrueckre OCHOBBI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnuecKkOM XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IOJyYEHUU HOBBIX BEIIECTB M MAaTEpUANIOB. Te€opHsl CTPOEHUS OpPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (HOpMynbl OpraHMYECKHX BemecTB. [oMonorus, wu3oMepHs.
XuMuyeckasi CBS3b B OPraHUYECKUX COETUHEHHSIX — OJMHApPHBbIE M KpaTHbBIE

cs3u. [Ipencrasienne o KiraccuuKaIy OPraHUIeCKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEIMHEHUH (CHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX Hpel[CTaBI/ITeHGf/'I KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pOBI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM pAx. MeTaH U 3TaH — npocTenime
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKHE U XUMHUYECKHE CBOWCTBa (peakiuuu

3aMCIICHHUA U FOpeHI/Iﬂ), HaXO0KACHUEC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHHUC

2.2

AJNKEeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH " MPOMNMUJICH —
HpOCTCﬁIHPIG npeaACTaBUTCIIN AJIKCHOB! (bl/ISI/I‘IeCKI/IC A XUMHYECKHE CBOMCTBaA
(peaKum/I THAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApAaTallid, OKUCICHUA U

HOJ'II/IMepI/I?;aI_[I/II/I), MOJIYy4YCHHEC U ITPUMCHCHUC
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Ankamuensl: Oyrtamuen-1,3 wu MerunOyranueHn-1,3: cTpoeHue, BaxHeilue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanun). IlomydyeHne cMHTETHUECKOTO

Kay4dyKa U Pe3HHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue U
XUMHUYECKHE CBOWMCTBA (peakluy T'UAPUPOBAHNUS, TaJOreHUPOBAHUS, THIpaTalluu,

TOpPEHMSI ), IOJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUecKHMe M XUMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpoBaHUs U HUTPOBAHUS), IIOJYyYEHUE U IpUMEHEHUE. Toiyour:
COCTaB, CTpoeHHe, (u3uyeckMe M XUMHYECKHE CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAaHMA), IMOJy4eHUE MU HpUMeHeHHe. TOKCHYHOCTh
ApCHOB. T'eneTnyeckas cBSI3b MCXKIAY YyrjieBoaopoaamMu, HNpPHUHAMICKAIIUMU K

Pa3JIMYHBIM KJIaCcCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBO0PO0B. [Ipupoanblii ra3 u nomyTHeie HeTAHBIC




ra3el. Hedtp u e€ mpoucxoxnenne. CriocoObl mepepabOTKu HEPTH: MeperoHka,
KPEKUHT (TePMHUYECKHUH, KaTanuTUdeckuit), muposus. IlpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 nepepadoTKu

Kncnoponcoz{epmamne OpraHN4YCCKHUC COCANHCHUA

3.1

[IpenenpHBIE OHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, (PUINUECKUE
M XAMHYECKHME  CBOWCTBa  (peakmMd C  aKTHBHBIMH  MeETaJUIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEeHHE. BoJOpoNHbIE CBSI3U MEXIY
MOJIEKYJIaMH COUPTOB. JIEMCTBUE METaHOJa M ATAaHOJA HAa OPraHu3M YeJOBEKa.
MHoroaroMHbie CIUPTHL. DTUICHTIIMKOIb U TIHIEPUH: CTPOEHHUE, (pusnueckue u
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJOYHBIMH  METaJIJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOI0AaTOMHBbIE CIUPTHI). JleiicTBue Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIIMIOCPHHA U OTUJIICHIJIUKOJIA

3.2

@deHONM:  CTpOEGHHE MOJIEKYJbI, (U3NYECKMe ¥ XUMHUYECKHE CBOICTBa.

TokcnynocTs henona. [Ipumenenue penona
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AJ'ILI[CFI/II[LI 1 KCTOHBI. (I)OpMaJ'ILI[CFI/III, aleTalIbACTU/A: CTPOCHHUC, (bPISI/IquKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxiun), NoJiy4eHrue U NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeibHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKHe U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE JIIs
Kjlacca KHUCJIOT, peakius OSTepuUKaliK), TMOIyYeHHe | TNPHUMEHEHHE.
CreapuHoBasi 1 OJIEMHOBAsl KUCJIOTHI KaK NMPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[el\/'ICTBI/Ie

3.5

Crnoxxubie 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupo. [Ipumenenue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, M- U TOJIHCAXapUIbl).
I'moko3a — mpocTedmuii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢du3nueckue 1 XuMHYECKUe CBOIcTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll),
OKHMCJIEHHE aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHME,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJIEHHE B IMPUPOJE, INPUMEHEHUe, OuoJoruueckas
posb. DorocunTe3. PPyKTO3a KaK MU30MEP IIIIOKO3bl. KpaxMail u 1emnono3a Kak
npuposaHble noiauMmepbl. CTpoeHME Kpaxmala M LEeJUIo03bl. Pusznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOiIn3, KAUeCTBEHHAs PEaKIUs C HOJ0M)

A30Tcoz[ep>1<amne OpPraHu4€CKUeC COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(i)OTepHBIe OpPraHN4YC€CKHUEC COCIANHCHMA. dusznyeckue u

XUMUYECKAE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIuIHA). buomormdeckoe




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/I)ILI
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benku kak mpHpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHHs. [lepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OEIKOB. XWMHUYECKHE CBOWCTBA OEIIKOB:

THJIPOJIU3, ICHATYypallvsl, KAYEeCTBECHHbBIE pEeaKIUy Ha OeIKu

BbICOKOMONIEKYIISIPHBIE COCITMHEHNS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA: MOHOMCEP,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NTOJIMMEpU3allun, CPCAHAA MOJICKYJIAPHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,I[I/IHeHI/Iﬁ —

nmoJIMMEpur3anna U MOJMKOHACHCAI A

5.2

OKCIEpPUMEHTAIbHBIE METOJIBl HM3YyYEHHsI BEIIECTB W HX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3LaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yyKoB. [loilydeHne CMHTETU4ECKOT0O Kay4dyKa U pEe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMHUYEeCKUU 371eMeHT. AToM. Sipo aToma, M30TOMBI. DIEKTPOHHAsT 000JI0UKA.
DHepreTuveckre YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OcoOeHHOCTH pacrlpeeNieHus dJIEKTPOHOB MO0 OpOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB

1.2

[Tepuoanueckuii 3akoH u [leproauyeckas cucreMa XUMHYECKUX 3J1eMeHToB [[. M.
MenneneeBa. CBsi3b MNEPUOAMYECKOrO 3akoHa W Ilepuogmyeckoil CHCTEMBI
XuMu4eckux 3ieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XUMHUYECKHUX OJIIEMEHTOB H
o0pa3yeMbIX UMH TMPOCTBIX M CIIOXHBIX BEIICCTB IO TPYIIAM W IEPUOIAM.

3HaueHue NepruoINYeCcKOro 3aKoOHa B pa3BUTUH HAyKU

1.3

Ctpoenue BemiecTBa. XHMHUYECKass CBA3b. BHJIbl XHUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAsT W TOJSpHAs, HWOHHAs, MeTaJindeckas). VoHbI:
KaTHOHBI U aHHOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKOU CBSI3U

(0OMeHHBIN M TOHOPHO-aKLENTOPHBIH). Bogopoanas cBs3b

1.4

BaneHTHOCTS. SHCKTpOOTpI/ILIaTeJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEILIECTBA. TWNbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOM peméTku. lloHsATHE O AUCHEpCHBIX

cucrtemax. VcTuHHBIE U KOJUIOWAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCIICCTBA B




pactBope

1.6

Kiaccudukanmst HeopraHmdeckux coennHeHnii. HoMeHkiatypa HeopraHu4ecKux

BCIICCTB

1.7

XumMuueckas peaKmus. Knaccudukanus XUMHUYECKUX peakuuii B
HEOPraHUYECKOW M OPraHMYeCKOM XUMHUHU. 3aKOH COXPAaHEHHS MAacCChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA DHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTb peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLUIME HA

cocTtostHue xumudeckoro papHoBecus. [Ipunnun Jle [larense

1.10

BHCKTPOHI/ITI/ILIGCKEUI Jucconuanus. CullbHBIE U cj1a0ble SJICKTPOJIUTHI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIA, HeﬁTpaHbHaH, mIcjIoyHas. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE paKkuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemerauioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOEHHUsI aTOMOB. Dusnveckue
CBOWCTBA HEMETAJIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KUCIOPO/a, Cephl,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHMINMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbochopa, yrimeponra W KpEeMHHUA) U HX  COeAUMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHui). [IpuMeneHue

BAOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3

Meramnsl. Ilonoxenune meramioB B Ilepuogudeckoil cuUCTEME XMUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ue ¢pusznyeckue cBoicTBa MeTauioB. CIUIaBbl METaJIIOB.

DNEKTPOXUMHUECKUN Psi/i HAIPSHDKEHUH METalJIOB

2.4

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KM, KaJbIUH,
MarHuii, aJTFOMUHHA, ITUHK, XPOM, JKeJIe30, MeAb) W HX coequHeHwmid. OOmme

CIIOCOOBI MOJIy4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINUX K PASTITUIHBIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xuMum B 00Oecre4eHMH 3KOJOTUYECKOW, SHEPreTUYeCKOW M THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeaulMHBL. [loHATHE O HayYHBIX METOAaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBiaenuss 00 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIYYEHHS




BOXHEHIIMX BemecTB. UenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MAaTE€pHUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl ISl JIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKHE U

MUHEpAJIbHBIEC y100peHUs

33

XuMusg W 3I0pOBbE UENOBEKAa: MpaBHJIa WCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MaCHOr0 UCIIOIL30BaHUS IPENapaToB OBITOBOM XUMUU

B [TIOBCEIHEBHOMU KU3HU







