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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMUM Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
benepanbHON o0pa3oBaTeIbHOM MIPOrpaMMBbl CPEIHETO o011ero
obpazoBanusa(®@OIl COO), npeactaBieHHbIX B DefepabHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTtanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusax Poccuiickoii
denepanuy, pealu3yOIMX OCHOBHbIE 00pa3oBaTelbHBIE MPOrPaMMbI, U
OCHOBHBIX TosoxkeHnit «Crtparerun pa3BuTHs BocnuTaHus B Poccuiickoit
denepanuu Ha nepuoa 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpPOBHE YIIyOJNEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CHUCTEME €CTeCTBEHHO-Hay4yHOro oOpa3zoBanus ydammuxcs 10-11 kmaccos.
N3yyenue mpeamera, peaiusyeMoe B YCIOBUAX JUDPEpeHIIPOBAHHOTO,
npouiIbHOTO 00y4YeHHUs, TPU3BAHO OOECIeUnuTh 00I1Ie00pa3oBaTeIbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHMKOB IIKOJIBI, HEOOXOAUMYIO ISt
aZanTalyy UX K OBICTPO MEHSIOIIUMCS YCJIOBUSAM XU3HU B COLIMYME, a TaKKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHu3alusix MpodecCHOHATBHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpaMme 1o XuMHM Ha3HadeHUE IMpeaMera «XHMUsS» IOJy4aeT
NoJpOOHYI0  MHTEpIIPETalii0 B  COOTBETCTBUM C  OCHOBOIOJATarolIMMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIIOBIEHHOCTU IIeJeH, coaepKaHus,
pe3yNbTaToB OOyueHHUs M TpeOOBaHWUN K YpPOBHIO MOJATOTOBKH BBIIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CIIEAYIOIIHME BBINOJIHSAEMbIE MPOTPAMMON IO
XUMUHU (PYHKITNN:

e HHQOPMAIMOHHO-METOANYECKAs, pealu3alusd KOTOpod obecreynBaeT
NOJIyYeHUE TPEJCTaBICHUS O IeNAX, COoIepkaHWM, oOIel cTpaTeruu
oOy4YeHHMsI, BOCTUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOT'O MPOQUIIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT
ONpeNesIeHHe: NPUHUUIIOB CTPYKTYPUPOBAHHUS U MOCJIEAOBATEIBHOCTU
U3y4YeHHs] y4eOHOTO MaTepuaia, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTepUCTUK; TMOAXO0I0B K (HOPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJSI W OIEHKU O0pa3oBaTENIbHBIX JOCTHXKEHUN OO0y4aloluxcsi B
paMKax HWTOTOBOM aTrTecTaluu B (OpME €IHMHOr0 TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriayOa&€HHOTO U3YUESHHS] XUMUH:



e YCTaHABJIMBACT WHBAPUAHTHOE IMPEAMETHOE COJEp)KaHHe, 00sA3aTeNbHOE
Ui W3Y4YeHHs B paMKax OTAENbHBIX mpoduiield, mnpeaycMaTpuBaeT
pacnpeneieHue W CTPYKTYpUpOBaHHE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3fieiaM Kypca;

e Ja8T MPHUMEPHOE paclpeliesieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHUS OTIENbHBIX TEM;

e IpeUiaraeT NPUMEPHYIO0 TOCIENOBATEILHOCTh H3Y4YEHUS yueOHOTO
MaTepuaia ¢ y4éToM JIOTUKH TOCTPOEHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e AT METOIMYECKYIO MHTEPHPETALMIO IeJIe U 3a/1au U3ydeHUs MpeaMera
Ha yrayOJaE€HHOM ypOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI OCHOBHON 00pa3oBaTEbHOM
POrpaMMbl CPEIIHETO o011ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4ueOHO-TI03HaBaTEIbHBIX JEHCTBUNA  0O0ydYalomerocs IO OCBOCHHIO
coJiepKaHUs TIPeIMETa.

[lo Bcem Ha3BaHHBIM MO3UIMSAM B IpOrpamMMe MO XUMHUH NPeayCMOTpEHa
NPEEeMCTBEHHOCTh C OOy4YeHHMeM XHUMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a TmpeaeilaMd YCTAHOBIEHHOM MpOrpaMMoil 10  XUMHH
o0s3aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJEp KaHHs y4eOHOTO MpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONIEH,
KOTOpasi JIOJKHA OMPEIENSIThCSl B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHuenTyaidbHbIMH TonoxeHusmMu DIroC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro M yrayOJEHHOTO YpPOBHEH B CHCTEME
nudepeHIIMPOBAaHHOTO O0yYEeHHUS Ha YpPOBHE CpelHero oobimiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIYOJNIEHHOTO U3Y4YEHHUS HANpaBlIeH Ha peau3aiuio
NPEEeMCTBEHHOCTH €  MOCJEAYIONIUM  ATalloM  TOJYYeHHS  XMUMHYECKOTO
oOpa3oBaHHs B paMKaX H3YyUYEHHSA CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX JIMCUHUIUIMH B By3aX M OpPraHU3aIUsAX CPETHEro MpoQecCuoHaIbHOTO
oOpa3zoBanusa. B 3Toil cBs3M wH3yueHHE TMpeaMeTa «XHUMHs» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HAa  pAacIIUpEeHUE U  yriyOJdeHue TEeOpeTHYEeCKO U
NPAKTUYECKON MOATOTOBKH 00YyYarOUIMXCsl, BEIOPABIINX ONpENeIEHHBIA MPOPUITh
oOy4eHHUsI, B TOM YHCIIE C IEPCIEKTUBOMN MOCIEIYIOIIETO OTYYSHHUsS] XUMUUECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBannit ®I'OC COO k MmIaHUPYEeMBIM pe3yjibTaTaM OCBOSHHS
dbenepasibHON 00pa30BaTENIbHON MPOTPaAaMMBbl CpPEAHETro 00IIero 00pa3oBaHUS
U3ydeHHe TmpeaMeTra «XHUMHUS» OpPUEHTHPOBAHO TakKe Ha pelieHue 3aaad



BOCIHUTAHMS U COIMAIBHOTO Pa3BUTHUs OOydaromuxcs, Ha (HOPMHUPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHBIX YMEHUN, YMEHHMI pallMoHalu3alui y4eOHOTO Tpyna |
000OIIEHHBIX  CMOCOOOB  JEATEIBbHOCTH, WMEIONIMX  MEXIUCIUIUIMHAPHBIN,
HaAMPEIMETHBIN XapakTep.

CocraBisionuMu npeameTa «XUMHs» Ha YPOBHE YIITYyOIEHHOTO M3Yy4EeHHS
ABIIAIOTCS  YIIIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U  «OOmas u
HeopraHudeckas: Xxumusi». [Ipu onpeneneHun Noaxo0B K 0TOOPY U CTPYKTYPHOI
OpraHu3aldyd COAEp>KaHUs STUX KYypcOB B NpPOrpaMMe MO XUMHUU 32 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o paznuumsax 06a3oBOro M yriayOJEHHOTO
YpOBHEW M3yUYeHUs MPEAMETA.

OcHoBy cozaepxkanus KypcoB «Opranudeckas xumusi» u «OOmas #u
HEOopraHu4eckass XUMHUS» COCTaBIsI€T COBOKYIHOCTh TMPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyUEHHMs MpeaMeTa. JTa CUcTeMa
3HAHMM TOJy4YaeT OomNpeaeaEHHOe TEOPETHUYECKOe OMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIINI 00BEM  (PAKTOIOrHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydeHUs TMpeaMmera olecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBENWYEHUsS OObEMAa 3HAHMM O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBaX HMX COEIMHEHUU HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs
NPEJICTaBIEHUH O CTPOCHHM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfii, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKON KUHETHUKH
U TepMoauHaMHKu. W3ydeHue mnepuomamveckoro 3akoHa u llepuomgmueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHWYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBS3b
OOBSCHAETCS C TOYKU 3PEHUS] HHEPreTUYeCKUX U3MEHEHUN npu €€ 00pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEeHHUs MEeXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ peakuuid  JomojHseTcs  (opmMupoBaHMeM  mpeacTaBieHUd 00
ANEKTPOXUMHUYECKUX TpoIleccax M AJNEKTPOJU3E PACINIABOB U PACTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMUU NMPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUN ynenseTcs oco0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIni.

Oco0oe 3HayeHWe HMEET TO, 4YTO Ha COJepkKaHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YUEHHUS IS KJIACCOB ONpPeAeEHHOT0 Mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOINOJHEHHA K oOIel cucreme
NPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEXHbIE IpeaMeThl. Tak, Hampumep,
B COJIEP)KaHHUM TpEeAMETa ISl KIACCOB XHUMUKO-(PU3MUECKOro Mpo@uiist 00JbIoe
3HaueHue OyayT MMETh AJIEMEHTHl yueOHOTO MmaTepuana mo oOmed xumuu. [Ipu
U3yYeHUH TpeIMeTa B JaHHOM CJIy4yae akIeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopust (MOJIEKYJIIpHAsi TEOpUsl B (PU3MKE), 3aKOHBI COXPAHECHUS



Macchl W SHEPTrUM, 3aKOHbl TEPMOIWHAMUKH, DJEKTPOJIM3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYyToe.

B TO e BpemMs B coAepKaHMM TpeAMeTa Mg KJIacCOB XHMHKO-
Oouonornyeckoro npoduiis OoNbIIUKA yAENbHBINH Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  TpemoCTaBIsSeTCS  BO3MOXKHOCTH it Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsSI XMMHMYECKOW  OpraHu3aliu  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MpPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OENKHU, YIIEBOAbl, HYKIECHHOBBIC
KACTOTHl U Apyrue. [Ipu 3TOM 3HAHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENECH
OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIIY)KaT OCHOBOM [l M3y4eHHs
CYLTHOCTH MpoIieccOoB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB TTO3HAHHUS U OIbITa MIPAKTUYECKOTO MPUMEHEHHUSI HAYYHBIX
3HaHMM M3ydeHHe mpeaMera «XUMHUS» Ha YrIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C YYeOHBIMU TpeaMETaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-Hay4yHbIe MpeAMeThl», «MaremMartuka Wu
nHbopMaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun y4eOHOro mnpeamera «XUMHUS» HA YIUIYOJIEHHOM YPOBHE
Tak)ke, Kak Ha ypOBHE OCHOBHOI'O U CpeAHero oodiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3aja4yeil MepBOCTENEHHON 3HAYUMOCTHU SBJIsETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, MPaKTUUYECKON
JEeSTEIHHOCTH Y€JIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsS IMIpeIMeTa Mpernoiaract
peanus3ainuio Takux LeseH, Kak:

e (QopmMupoBaHHe TpPENCTABICHUN: O MaTepUaTbHOM EIUHCTBE MHpAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBICHUHN MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W e€ BeAylled poiu B obecredyeHuu
YCTOWYMBOTO  pa3BUTUS  YENOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTHYECKOM, HHEPreTUYeCKO U MUIIEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3/IaHUH HOBBIX MAaTE€PHAJIOB, HOBBIX UICTOYHUKOB YHEPTHUH, B
oOecreueHnr palruoOHAIBHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUH
MUPOBO33PEHUST M OO0IIeHl KyJIbTypbl YeJIOBEKa, a TaKKe IKOJOTUYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOHOM cpefie;

e OCBOCHHE CHCTEMBbl 3HAHHWM, JEXalMX B OCHOBE XUMHUYECKOH
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHAaMEHTAIBHBIX
NOHSITHI, 3aKOHOB W TEOPUH XUMHUHU, COBPEMEHHBIX NPEJICTABICHUNA O
CTPOEHUHU BEIIECTBA HAa pa3HbBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKUX U
KAUHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKaHUS XUMHUYECKUX DPEaKIuH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0mux
HAYYHBIX PUHIUIIAX XUMUYECKOT'O MMPOU3BO/ICTBA;

e (opmupoBanue y oOy4Jaromuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUWU MJis1 OOBSICHEHUS
KJITIIOYEBBIX HJIed U MPOOJEM COBPEMEHHOW XUMHUH, JJisi OOBSICHEHHUS U
IPOTHO3UPOBAHMSI SIBJICHUH, UMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PelIeHUs TPOOJIeM, CBA3aHHBIX C XUMHUEH, MPOrHO3UPOBAHMS,
aHaNIM3a U OIEHKHU C MO3UIIMHA SKOJIOTHYECKOM 0€30MacHOCTH MOCIIEICTBUM
OBITOBOM U MPOU3BOACTBEHHOM JE€ATENTLHOCTH YEJIOBEKa, CBA3aHHOWU C
XUMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHMEM U  MepepaboTKoi
BEIIECTB;

e yrayOlieHWe TPEACTAaBICHHM O  Hay4YHbIX  METOJax  IMO3HaHuS,
HEOOXOJUMBIX I TPUOOPETeHHs] YMEHUN OPHEHTHPOBATHCA B MHPE
BEIIECTB U OOBACHEHMS] XHUMHYECKUX SIBICHUU, HMEIONIUX MECTO B
PUPOJIE, B MPAKTUUECKON NEATEIHLHOCTU U MOBCETHEBHOM KU3HU.

B miane peanuzanuu NEpBOOYEPENHBIX BOCHUTATENBHBIX W  Pa3BUBAIOIIMX
GYHKUMNA TETOCTHOM CHCTEMBl CpeqHEero oOmero oOpa3oBaHUs MPH HU3YYECHUHU
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE 0OCOOYI0  aKTyaJbHOCTh
NPUOOPETAIOT TAKUE LEIH U 33/1a4H, KaK:

e BOCIHUTaHHE YOEXKIEHHOCTH B I[I0O3HABAEMOCTH SIBICHHN MPUPOJIBI,
YBaXEHUS K TPOIECCY TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAIHBIX HMCCIIEIOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYesIOBEYECKUX [IEHHOCTENH;

e pa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHUWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpPA30BAHMIO KakK
YCIIOBUIO YCTIEIIHON MPOo(dheCCUOHATBHOM U OOIIECTBEHHOM AESTENHHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HH;

e (opmupoBaHre yMEHHH W HABBIKOB PAa3yMHOr0 MPUPOJIONOJIb30BaHUS,
pa3BUTHE DKOJIOTMUECKON KYJIbTYpPbl, IPHOOpPETEHUE OMbITA 0OIIECTBEHHO-
MOJIE3HON HKOJIOTUYECKOM 1eITeTbHOCTH.

OO61iee yuCI0 YacoB, MPEAYCMOTPEHHBIX IJIs M3YYEHHUS XUMHH Ha YTIyOJIEHHOM
ypOBHE cpelnHero obmiero oopaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heenmo), B 11 kitacce — 102 yaca (3 gaca B Heemto).



COJEPXAHME OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHUYeCKONM XMMHUH.

IIpeaMer W 3HAauYeHHE  OPraHUYECKOW  XHMUHU, NPEACTaBIECHUE O
MHOT000pa3uy OPraHUuYECKUX COCTUHEHHM.

DJEKTPOHHOE CTPOCHHE aToMa Yrjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHBbIE BO3MOXHOCTM aToMma yriaepojaa. XHUMHUYECKas CBA3b B
OpraHMYeCKUX COCIUHEHMUSX. Tumbl TUOpUAM3AMK ATOMHBIX OpOuTanei
yraepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsi3M (OOMEHHBIN M JIOHOPHO-
aKUEeNnTOpHbINA). THUIBI TEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3M.
Opunapnasi, 1BOMHasE M TpouHas cBsi3b. CrocoObl pa3pbiBa CBs3€il B MOJEKYJax
opranndeckux BemectB. [loHsiTHE O CcBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopuss crpoeHust opraHudeckux coeauHenuit A.M. bByrtinepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYeCKUX coequHeHuN. MomneKyaspHble U CTPYKTYpHBIE  (OPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpallEéHHas,
ckenetrHas. M3omepus. Buuabl wu30oMepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble 3P(DHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccUpUKAUU OpraHUYecKux BemiecTB. [loHaTHe O
dbyakunoHanbsHoU rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HoMeHKkaTypa opranudeckux coeauHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX IPEICTABUTEIIECH.

OcobOenHocTy U KiaccuUKaIUsi OpraHuyeckux peakuuil. OKUCIUTETbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEUIECTB M HX NPEBpallCHUN:
O3HAaKOMJIEHHE C O0pa3laMyd OpPraHMYeCKUX BEIIEeCTB M MaTepualiaMH Ha HX
OCHOBE, OMNbBITBI MO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB NPH HArpeBaHUU
(nnaBneHue, OOyTIWBaHME W TOPEHHUE), KOHCTPYHPOBAHUE MOJIENEH MOJEKYI
OpraHWYECKUX BEIIECTB.

YrieBogopoasl.

Anxkanbl. ['omonoruueckuii psijy ankaHoB, 001mast popmMyiia, HOMEHKIATypa H
M30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, Sp°-
ruOpuau3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. Du3MUecKUe CBOMCTBa
AJIKaHOB.



XHWMHUYECKAE CBOMCTBA aJKaHOB: pPEaKUUHM 3aMENICHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, IUKIN3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PeaklMil paINKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U IPUMEHEHUE aTKaHOB.

Huknoankanel. OOmas ¢hopmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTpPOEHUSI M XHUMHUYECKHX CBOWCTB MaiblXx (UUKIONPOMNAH, LHUKJIOOyTaH) W
OOBIYHBIX (IMKJIONEHTaH, IUKJIOTeKCaH) HHUKI0adkaHoB. CrocoObl MOMydYeHUs U
IPUMEHEHHE [TUKIIOATKAHOB.

Ankenbl. ['omonioruueckuil psja ankeHoB, obmias (Gopmyna, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI —AlKEHOB, Sp*-
ruOpuau3anus aTOMHBIX opOuTtaneidt yriepona, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3omepusi. @Pu3nyeckue CBOWCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEaKUMU MPUCOEIUHEHHUS, 3aMEIICHUS B O-MOJIOKEHUE
Opy ABOMHON CBS3U, MojauMepu3zanuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuu Ha JABOWHYIO CBsI3b. CIIOCOOBI MONYYEHHS] U IPUMEHEHHE
AJIKEHOB.

Ankxanuensl. Knaccudukamus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHEBIE,
Kymynuposarusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX TueHOB. CrocoObI MOTyUYeHUs U IPUMEHEHUE aJIKaueHOB.

Anxunbl. ['oMonorudyeckuii psan alnkuHoOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTanei yriepoaa. @u3nyeckue CBOWCTBA AJTKHUHOB.
XHWMHUYECKHE  CBOMCTBA:  peakuu  NPUCOEAUHEHUs,  JIUMEPH3aALUH U
TpUMeEpHU3aluu, OKuciaeHusa. KucinoTHble CBOMCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsi3b. KauecTBEHHBIE peakIuu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUYEHUs
Y IPUMEHEHHE AJIKUHOB.

ApoMatuueckue yrieBojgopoabl (apeHsl). ['omonormyeckuid psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl Oenzona. dusmueckue cBoOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B O€H30JIbHOM KOJIbLIE U
YTJIEBOJOPOJIHOM paJuKale, pPEeaKUWd NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpe alKUJIBHBIX PpaTUKaIoB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMWUHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupoia. [lomumepusanus ctupona. CiocoObl MOgydYeHus 1
OPUMEHEHHE apOMATHYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. IlonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yronb u npoAyKTsl ero nepepadotku. CrocoOsl nepepaboTku HedTH:



NIEPEeroHKa, KPEKWHT (TepMHUYECKH, KaTaTIUTHYECKHii), PUPOPMUHT, ITHPOIIU3.
[TpoxykThl mepepabOTKH HEPTH, UX MPUMEHEHHUE B POMBIIINICHHOCTH U B OBITY.

['eHeTHdecKas CBSI3b MEXIY PAa3IMIHBIMU KJIACCaAMH YTIIEBOIOPOJIOB.

DJNEeKTPOHHOE CTPOSHUE TaIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakimu
3aMeIIeHUs] TajloréHa Ha THIPOKCOTPYIITY, HHUTPOTPYIITY, IIHAHOTPYIIITY,
amMuHOTpynmy. JleficTBHe Ha TaJOreHIPOW3BOJHBIE BOJHOTO W CIHPTOBOTO
pactBopa miénoun. B3aumonelcTBUE TUTAIOTCHATKAHOB C MAarHUEM U ITMHKOM.
[TonsTne 0 METAJTIOOPTaHUIECKUX COCTUHCHHUSIX. Hcnonp3oBanue
raJIOTEHIIPOU3BOIHBIX  YIJICBOJOPOAOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPTaHUYECKUX BEIIECTB.

OKCIIepUMEHTAILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IPEBpaIleHUN:
n3ydeHue (QU3MIECKUX CBOWCTB YIIICBOJOPOAOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
pEaKIuii yriIeBOJOPOIOB PA3IMYHBIX KIAcCcOB (oOeciBeunBaHHEe OpPOMHON WM
MOJHOW BOJBI, pacTBOpa IE€pMaHraHaTa Kallis, B3aWMOJICHCTBHE aleTUJIICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApyKEHHUE
yriaepola W BOJOpPOJa B OPTaHWYECKUX BEIIECTBAX, IOJYYCHHE OSTHUICHA H
M3yYeHUE €ro CBOICTB, O3HAKOMIJICHHE C KoyuiekiusmMu «HepTts» n «Yromby, C
oOpa3mamMu  TIacTMacC, KaydyKOB H PE3HHBI, MOJCIUPOBAHUE MOJICKYI
YIIIEBOJIOPOJIOB U TaJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xamye opranndeckue coeIMHEHHs.

[IpenenpHble OmHOATOMHBIE CHHUPTHL. CTpoeHHWE MOJEKyNl (Ha TMpuMepe
METaHONa W JTaHoja). l'omonorumveckwii psa, oOmas ¢opMyna, H3OMepus,
HOMEHKJaTypa U kinaccudukarnms. Dusnueckne CBOWCTBA  MPEAENbHBIX
OJTHOATOMHBIX CIUPTOB. BomOpOIHBIE CBS3M MEXKIAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: PEAKIUU 3aMEIICHHS, JeTHApaTalid, OKHUCIICHUS,
B3aWMOJICHCTBHE C  OpPraHWMYECKMMH H  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHEIE CIUPTHI. J{elicTBUE dTaHOIa U METaHoJa
Ha opram3M uyenoBeka. CrocoObl TOMy4YeHHS W TMPUMEHEHHE OJHOATOMHBIX
CTIHPTOB.

[TpocTeie 3¢upsl, HOMEHKIATYpa u H3oMepusi. OCOOCHHOCTH (PU3NIECKUX H
XUMHUYECKUX CBOHCTB.

MHoOroaroMHble CHUPTHI — OSTWICHIJIMKOIb W TiHiepuH. dusmueckue u
XHUMHAYECKHE CBOMCTBA: PEAKIMH 3aMEIICHHS, B3aUMOJICHCTBUE C OpraHMYECKUMU
M HEOPTaHWYCCKUMH KHCJIOTaMH, KayeCTBCHHAs peaKIus Ha MHOTOATOMHEIC
cupThl. [lpencraBienne o MexaHU3ME pPEAKIMA HYKICO(DUIHLHOTO 3aMEIleHUsI.
JleiictBue Ha opraHu3M dejoBeka. CHocoObl TMONYYeHHS ¥ TPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbI, B3aMMHOE BIHSHHE THAPOKCOTPYIIBI U
oenzonpHOTO simpa. Pusmveckune cBoicTBa (GeHonma. OCOOCHHOCTH XHUMHYECKHUX



cBoiictB (enosa. KauecTtBeHHble peakiuu Ha ¢eHona. TokcuuHocTh (heHona.
Crnioco6sI nosrydeHust 1 mpuMeHeHue dhenosa. @enondopmaibaeruaHas cMoJa.

KapOoHunbHbIEe COETUHEHHS — albJACTHIBI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBLHON Tpymmbl. ['OMoONOrnyeckue psjabl ajlbJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, m3oMepus W HOMEHKIaTtypa. PDuU3WYECKHE CBOWCTBA aJIbJACTHIOB U
KEeTOHOB.  XMMHUYECKHE  CBOMCTBA  aJbJETHMJIOB M  KETOHOB:  PEaKIUU
npucoenuHeHus. OKUCIEHNE allbIETHI0B, KAUECTBEHHBIE PEAKIIUU Ha aJIbJACTUIbI.
Crioco0bI oSTy4eHUsT ¥ IPUMEHEHHUE aIbJACTHIOB U KETOHOB.

OHOOCHOBHBIE TMpe/iebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M3oMepust u HoMeHKIaTypa. dusznueckue cBoicTBa
OJTHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBS3M MEXTY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRBA,
peakiusi dTepudUKaIMU, PEaKIUU C Yy4acTHEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOW KHCJIOTHL. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OCcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KHUCJIOT. IIpeacTaButenn BBICIINX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbMUTUHOBAS, OJICMHOBAS, JUHONEBAA,
JUHONeH08as KUCI0Thl. CIIoCOOBI TIOTyYeHUS ¥ IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxneie 3¢upsl. ['oMonoruyeckuii psia, obmias (opmyna, u3oMepus H
HOMEHKJaTypa. PU3NWUECKHEe U XUMHYECKHE CBOWCTBA: THAPOJIU3 B KHUCIOW H
IEIIOYHOU CpEE.

Kupsi. Ctpoenune, puznueckne 1 XUMHUECKHUE CBOMCTBA KUPOB: TUIAPOJIU3 B
KHUCIION U 1mIesIouHoM cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIINUX OCTATKH
HETPEeICIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MBbLUIa KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JeHCTBHE.

O6mas xapakrepucTrka yrieBooB. Knaccudukanus yrieBoioB (MOHO-, TH-
U Toimcaxapuabl). MoHocaxapuabl: TJOK03a, (PpyKTo3a, TrajiakTo3a, puodo3a,
ne3okcupudo3a. Ou3ndecKkre CBOMCTBA M HAXOXJECHHE B Mpupoje. DOTOCHHTES.
XUMHUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMHU C YHYACTUEM CIIUPTOBBIX U aIbJCTHIHOU
TPYII, CIHUPTOBOE M MOJIOYHOKHUCIOE OpokeHue. [IpuMmeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEJEITEIBHOCTH Oopranu3ma. Jucaxapuasl: caxapos3a, MajabTo3a U
nakTo3a. BoccTaHaBnuBaromye U HEBOCCTAHABIMBAIOIINE AUCAXapuabl. [ uaponus
nucaxapunioB. Haxoxaenue B npupojie u npuMmeHenue. [lonrcaxapuapl: kpaxmann,
MJIMKOTeH W 1esuroiio3a. CTpoeHHe MakpOMOJIEKYJ KpaxMasa, TJIMKOTeHa H
HEeJUTI0J103bl.  DU3MYECKUE CBOMCTBA Kpaxmajia M IEJUII0JIO3bl. XHUMHUYECKHUe
CBOWMCTBa Kpaxmalia: TMAPOJN3, Ka4eCTBEHHAasl PEakius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: THIAPOJIN3, TONydyeHHe 3(UPOB IeIr003bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIepUMEHTaIbHBIE METOABl HM3YYCHHS BEHIECTB W WX MPEBPAIICHHIA:
pPacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIC, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCIIEHUE JTHJIOBOTO CIHPTAa B ajbJETH] HAa PACKAJIEHHOW MEIHOW TMPOBOJIOKE,
OKHCIIEHUE ATHJIOBOTO CIHPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOIh30BaHUE
BUICOMATEPUAIOB), Ka4eCTBCHHBIC PEAKIMM Ha albACTUIBl (C THIPOKCHIOM
muammuacepeOpa(l) wu  ruapokcumom  wmeam(Il)), peakius TIOUIEpUHA  C
rugpokcunoM meau(ll), xuMuueckne CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ ruapokcuaoM Menu(Il), B3ammoneiicTBue
KpaxMaia ¢ MOJOM, PelICHHE dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaMm «CHHUpTh 1
denomb», «KapboHnoBsie kucaoThl. ClI0KHBIE 3()HUPBD».

A3oTcoep:Kaine opranndecKne coeTnHeHn .

AMUHBI — OpraHUYecKue MPOU3BOJHBIE amMMHaka. Kiaccudukanus aMHHOB:
anmidaTiyecKue W apoOMaTHYECKWe; TIEepBUYHBIC, BTOPHYHBIE U TPETUYHBIC.
Crpoenue monekyin, odmas (Gopmyna, u3oMepus, HOMEHKIATYpa W (PU3NICCKHUE
CBOICTBa. XMMHUYECKOE CBOMCTBA alnM(aTHIECKUX aMHUHOB: OCHOBHBIE CBOKCTBA,
IKWJIMPOBAaHNE, B3aMMOJCHCTBHE TMEPBUYHBIX AMHHOB C a30TUCTOW KHCIIOTOM.
Connt anKMIaMMOHWS.

AHWIMNH — TIpeJCTaBUTENIb AaMHHOB apoMaThudeckoro psga. CTpoeHme
aHWIMHA. B3auMHOe BIUSHUE TPYII aTOMOB B MoJeKyie aHminHa. OCOOCHHOCTH
XHUMHAYECKUX CBOWCTB aHWIWHA. KadecTBeHHbIe peakiuu Ha aHWIMH. CrocoObI
MONy4YeHHs] W TPUMEHEHHE anu(aTHuecKux aMuHOB. [lonydeHue aHMIMHA W3
HUTPOOEH301A.

AmuHokucnoTel. Homenknarypa u uzomepus. OTIeinbHbIE TPEICTABUTENN 0L
AMUHOKHCIIOT:  TJHWIWMH, ajJaHuH. @Du3uveckwe CBOWCTBA aMHHOKHCIIOT.
XUMUYECKHEe CBOWCTBA aMHWHOKHCIOT Kak aM(OTEpHBIX  OpraHMYECKHX
COCTMHECHHM, peakiusl IMONWKOHACHCANYA, O0Opa3oBaHWE TENTHUIHONW CBS3H.
buonornueckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U THIPOIU3 TIENTHIOB.

benku kak mpupomnHble monuMepsl. [lepBUYHAs, BTOpHYHAS W TPETHYHAS
CTpYyKTypa OeiaKoB. XWMHYECKHE CBOHCTBa OEJIKOB: THIPOIU3, JCHATypaIus,
Ka4eCTBEHHBIC peaKIny Ha OEIKu.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M WX IPEBpaIleHUN:
pacTBOpeHHE OEIKOB B BOJE, JEHATypamwsi OEJIKOB TpPH HArpeBaHUM, IIBETHBIC
peakuu Ha O€JKH, pelIeHHe OKCIePUMEHTAIbHBIX 3a7ad [0 TeMaM
«A3oTconepkaliie ~ OopraHWYecKkwe  coenuHeHUs» W «Pacmo3HaBaHue
OpPTaHUYECKUX COCITUHEHUI.

BbicokoMoIeKyasIpHBIE COeTHHEHHUS.

OCHOBHBIEC TIOHSITUS XHMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHUN: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJIspHAS



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEAUHEHUNA —
NOJIMMEPHU3ALINS ¥ TIOJIMKOHAEHCALIHS.

[lonumepubie wmatepuansl. [lmacTmaccsl  (MONMATUIIEH, MOJUIPOIUICH,
NOJMBUHWIXJIOPU,  TOJUCTHPOJ, TMOJUMETUIMETAKpUIaT, MOJIUKapOOHATHI,
nojudTIIeHTepedTanaT). Y Tuiau3anuus 1 nepepadboTka 1miacTuka.

DnacToMepsl: HaTypaJbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(6yTamueHOBBIN, XJIOPONPEHOBBIHN, H30MIPEHOBLIN ) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbie (XJIOMOK, IEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCaH).

[Tonumepsl CIEUHUAIIBHOTO Ha3HAYEeHUs (tediion, KeBJap,
AIEKTPOIMPOBOIAIINE TTOJMMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHsS BEUIECTB M HX INPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH».

PacuérHble 3agaun.

Haxoxxnenue MonekynsspHOH (GOopMysbl OpPraHMYEeCKOro COEAMHEHHS T10
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxXO0XKICHHUE
MOJIEKYJISIpHOW  (OpMYJIbl OpPraHUYECKOTO COeQuHEHUsT 1o Macce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIyYEHUS, ONPEACIICHUE [0JM BbIXOJAa MPOAYKTa PEAKUHUH OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXINpeIMETHBIX CBS3€H MPU U3YUYEHUH OPraHUYECKON XMMHHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOIb30BAaHME KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TOHSTHUH, TaK U TOHATHI, MNPUHATBIX B OTIOEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYUHBINH (DaKT, rUmoTesa,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HAOIIOICHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

®usnka: Marepus, arToM, D>JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (DU3MYECKUE BEIUYHHBI, €IUHULIBI U3MEPEHHUS, CKOPOCTh, JHEprus,
Mmacca.

buonorusi: kietka, opraHusM, 23KocucTema, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTpOdHBIA TUI TUTaHUS, OpOXKEHUE,



dotocuHTE3, MOBIXaHWE, OCNKHU, YIJICBOJBI, JKUPHI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMIAEMBbIE, TOTIITUBO.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOIO IHUTAHUS,
MOIOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIJIACC

OBIIAS U HEOPTAHNYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XUMHUUeCKUil asemeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTUYECKHUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarms XuMHUIECKUX JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHwe 2JIEKTPOHOB IO AaTOMHBIM — OpPOUTAIISAM.
DneKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXXKIEHHOM COCTOSIHMH, DJICKTPOHHBIE KOH(UTYpAIlMK HOHOB.
DIEKTPOOTPUIIATEBHOCTb.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEPUOAUYECKOTO 3aKOHA U llepuoguueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CJOXHBIX BEIIECTB IO TpylmamM ¢ MepuojaM. 3HAUYCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

Xumudeckass CBsSI3b. BuUIBI XHMHWYECKON CBS3M: KOBaJICHTHas, HWOHHAaf,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBsSI3U: OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JjIuHa CBA3U. [1oJIpHOCTh, HAIIPaBIECHHOCTD U
HACHIIIAEMOCTh KOBaJIEHTHOW CBsizu. KpaTHble cBs3u. BopopoaHas CBA3b.
MexXMoNeKysIpHbIe B3aUMOJICUCTBHUS.

BaneHTHOCT, ¥ BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COEAUHEHUMN
AJIEMEHTOB BTOPOTO TIEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX coeuHEeHUsAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAuY€HHE KOMIUIEKCHBIX COCIMHCHUH.
[ToHsTHE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa  MOJNEKYJISpPHOTO YW HEMOJIEKYJSIPHOTO  CTPOC€HHUA.  THUIBI
KPUCTAJUTMYECKHUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

ITonaTue o nucnepcHbix cuctemax. MctuHHble pacTBOphl. [IpencraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIEHTPAIUM PACTBOPOB:
MaccoBas J0JIsl BEIIeCTBAa B PacTBOpPE, MOJISIpHAsA KOHIIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukaius u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpHUBUAIBHbBIC
HAa3BaHUA OTIEIbHBIX MPEICTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX peakuii B HEOPraHWUYECKOH U OpraHu4YecKOn
XUMUHU. 3aKOH COXPAaHEHHS] MAacChl BEUIECTB; 3aKOH COXPAaHEHUS W NpPEBpallCHUs
HHEPTUU MPU XUMHUYECKHX peakuusx. TernoBbie 3p(HeKTbl XUMUYECKUX PEaKIUi.
TepmoxuMuyeckne ypaBHEHUS.

CKOpOCTh XUMHUECKOM peakiiu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakiuu. Katanns u kataim3aTopsl.

OOpatumMble U HEOOpaTUMbIE peakinu. XuMuyeckoe paBHoBecue. KoHncranra
XUMHUYECKOT0 paBHOBecUs. DaKkTOpbl, BIUAIOUIME HA TMOJOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHILIEHTPALMU BEUIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunmun Jle [latense.

OnextponuTnyeckas pauccouuanus. CuiibHble U claOble 3JIEKTPOJIUTHI.
Crenenp aucconumannu. Cpena BOJIHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpalibHas,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTelnb W BOCCTAHOBUTENb. IIpolecchl OKHCIEHHSS W BOCCTaHOBJICHUS.
Baxkneiime OKHCIUTENN W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DIEKTPOIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEUIECTB M HX INPEBpallCHUN:
pa3lioKEHUe TMEePOKCHAAa BOAOPOJAa B MPUCYTCTBUM KaTalM3aToOpa, MOJIEIH
KPUCTATHYECKUX PEMIETOK, MPOBEJEHUE PEAKINii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB € IMOMOIIBID WHIWKATOPOB, HM3YUYEHUE BIHSHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOpPOCTh XUMHUYECKON pEaKIUU M TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast xXuMus.

[lonoxxenne HemetawioB B Ilepmoamyeckoid cuUCTEME XUMUUYECKUX
sanementoB /.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3HUECKHe
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINS HEMETAJJIOB (HAa MPUMEpPE KHUCIOPOJA, CEPHI,
dbocdopa u yraepona).

Bogopon. Ilonydenue, ¢usznueckre M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MEeTajulaMd U HEMETajulaMH, BOCCTAHOBUTEIBHBIE CBoOWcTBA. ['MAapuabL
TormuBHBIE 3JIEMEHTBHI.

[anorensl. Haxoxnenune B mpupoje, CrocoObl MONy4YeHHs, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. ['aoreHoBomopoasl. BaxkHelmme KUCIOpOACOAepKalne
COoelMHEeHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TOMYUECHHUS
rajoreHoB. [I[puMeHeHue rajloreHoB U UX COEANHEHU.



Kucnopon, o3on. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTYYEHUS
kuciopoaa. dusndyeckne U XUMHUYECKHE CBONCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxpaenwe B mpHUpoje, CIOCOOBI MONy4YeHHS, (U3MUECKUE WU
xumudeckue cBoictBa. CepoBopopon, cynbduasl. Oxcupn cepbi(IV), oxcup
cepbl(VI). CepHucras u cepHas KHCIOTBI U UX coiid. OCOOEHHOCTH CBOWCTB
cepHoit KUcIOThl. [IpuMeHeHue cepbl U e€ CoOeTMHEHUIA.

Azor. Haxoxzaenue B mpHUpoAe, CIOCOOBI TMONy4YeHHs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCUABI a30Ta. A30THCTasi U a30THas
KUCTIOTHI U UX colin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue azota
U €T0 COeIMHEHHUI. A30THBIE YI00pEHUS.

®ochop. Haxoxnenue B mnpupojie, CocoObl MONYydeHUs, (PU3MUECKHE U
xumuueckue cBoirictBa. Dochuasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. [lpumenenue Qocdopa u ero coenunenuit. PocdopHbie
ynoOpeHus.

VYrinepon, HaxoxkAeHHE B NpUpojae. AJUIOTPOIHBIE  MoJIuDUKAIUU.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraepoaoM. Okcup yriepoxaa(ll), okcun yrimepoma(IV), yronpHas kuciiora u eé
COJIM. AKTHBHPOBAaHHBIN yroyb, ancopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpruMeHeHre MPOCTHIX BEIIECTB, OOPA30BAHHBIX YIJIEPOAOM, U €ro
COEeIMHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MOiMydeHus, (HU3MYEecKHue M
xumudeckue cBorctBa. Oxcupa kpemuusaA(IV), kpemHueBas KUCIOTa, CHIIMKATHI.
[Ipumenenue kpeMHus u ero coequHeHuit. CTEKI0, ero nojgyueHue, BUIbl CTEeKIIA.

[Tonoxenue meramioB B [lepuoanyeckoit cucreMe XUMHUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DIIEKTPOHHBIX O000JI0YeK aToMOB MeTamioB. OOmue
¢usnyeckue cBoMcTBa MeTalioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CriiaBbl METAILIIOB.

DNEKTPOXUMUYECKUM  psifi HanpsbkeHuid  MertauioB.  OOmue  crnocoOsbl

NOJTy4eHUs METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAJUTYPIHs,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3allUThl OT
KOppO3UHU.

O6mas xapakrepucTtrka MmeTamioB [A-rpynnsl [lepuonuueckoit cucTeMsl
XUMHYECKUX DJIeMEeHTOB. Hatpuit u xkanumil: mnonydeHue, ¢GuU3HUECKHE U
XUMHYECKUE CBOICTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mas xapakrepuctuka metamioB [IA-rpymnmer [lepronnyeckoit cucTeMsl
XUMHYECKUX DJJIEMEHTOB. MarHuid ¥ KaJlbLUW: ToJydeHue, ¢GU3HUEecKHe u
XUMHYECKHUE CBOMCTBA, NPUMEHEHHE IMPOCTHIX BEIIECTB M HMX COEIUHEHUU.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHESHHUSI.



AnroMuHUR: TIofTydyeHune, GU3ndeckue U XMMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIECTBA MU €ro coeauHeHuil. AMQOTepHbIe CBONCTBa OKCHAA H
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6mast xapakrepucThka MeTauioB 1o0ouHbIX moarpynn  (b-rpymnm)
Ilepuoanyeckoi CUCTEMbI XUMHYECKUX AJIEMEHTOB.

®u3nuecKkue U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(Illl) m xpoma(VI). Xpomatel U AUXpOMATHI, UX
OKHCIUTENbHBIE CBOMCTBA. [loyuyeHne u npuMeHeHne Xxpoma.

du3znueckne M XUMHYECKHE CBOMCTBAa MapraHlla M €ro COEIWHEHUI.
Baxneitmue coenunenuss wmapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmadrasaT kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkne U XMMHYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u nmpuMeHeHue xene3a
U €ro CIUIAaBOB.

dusnueckrue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHennil. [lonydenue u
NPUMEHEHHE MEU U €€ COCIUHEHUM.

[Huuk: monydyeHue, (U3MYECKHE W XHMMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M THAPOKCH/IA IIUHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHune
UHKa U €ro COEINHEHUI.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHsS] BEUIECTB M HX INPEBpalllCHUN:
U3ydeHre oO0pa3lloB HEMETaJUIOB, TOpEeHUE cephl, Gocdopa, xKeinesa, MarHus B
KHCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BaHHE
BUJIEOMATEpUaOB), B3aUMOJCICTBUE LIMHKA W KEJle3a C pacTBOpPaMH KHUCJIOT U
IeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTAHMYECKUE aHUOHBI, KATUOH BOJAOPO/Ia
U KaTHOHBl METAJIOB, B3aUMOJECHCTBHE THUAPOKCUIOB aJOMUHUS M LHHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEelIEHUE IKCIIEPUMEHTANBHBIX 3a]a4y 110 TeMaM
«anorensr», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COECTUHEHUSN,
«MeTtasuibl TJIaBHBIX HOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B o6ecriedeH yCTOWYMBOTO pa3BUTHUS ueioBeuecTBa. [lonstue
O Hay4HbIX METOJaX IIO3HAHUS M METOJOJIOTUM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble puHUIKNBI OpraHu3alui XUMUYECKOT0 TPOU3BOACTBA. [IpoMbllieHHbIE
CIOCOOBI MOTYYEHUS] BXKHEHUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMblIlIeHHbIE CTIOCOOBI MONTYYEHUS! METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAOUIEH Cpellbl U €ro IOCIEICTBHUS.
Ponb xumuu B o6ecriedeHnH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCITOJIb30BAHMS JIEKAPCTBEHHBIX MpenapaTroB. Poiib XUMHUM B pa3BUTUN MEIHUIIMHBI.



XuUMHUs MHIH: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE J00aBKU. Pojib XUMUHU B
o0ecIieueHNH MUIEBON 0€30MMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0€301acHOr0 HCIIOJIB30BaHUSl TPEnapaTtoB OBITOBOM XWMHUU B ITIOBCEIHEBHOM
JKU3HH.

XUMHSI B CTPOUTEILCTBE: BAKHEUININE CTPOUTEIbHBIC MaTepHaybl (IIEMEHT,
OCTOH).

XUMHS B CEIIbCKOM X03siiicTBe. OpraHudecKrue U MUHEPAIbHBIC YI0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KPackd, CTEKJIO, KepamHKa.
Marepuansl aJist 3neKTpoHukd. HanoTexHomorum.

Pacuérnrle 3amaun.

Pacuétel: Macchl BemecTBa WM 00bEéMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOMYKTOB pPEaKIMU, €CIU OJIHO U3
BEIIIECTB MMEET NpHUMECH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) IMPOAYKTa
peaKkluM, €CIW OJHO M3 BEUIECTB JaHO B BHUAE pPacTBOpa C OINpeaeIEHHON
MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM IO W MOJSPHOMN
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBS3€H MNpU  HM3yYCHHH  OOmed |
HeopraHmueckoi xumuu B 11 Kitacce OCyIIeCTBIAETCS 4epe3 UCIOJIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTIEIbHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61ue ecTecCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEeOpHsl, 3aKOH, aHallu3, CUHTE3, KJacCHu(pHUKAIUs, MePUOTUIHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICJIMPOBAHUE.

®dusuka: wMarepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, TIPOTOH,
HEWUTPOH, WOH, U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TeEJO, O0BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, WJCAIBHBIA Ta3,
(bu3ndYecKre BeIUIUHBI, €AMHUIIBI H3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YIIIEBOAbI, HYKJIEMHOBBIC KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MOPOJIBI, MMOJE3HBIC UCKOIMAeMbIe, TOTUIUBO,
pecypchl.

TexHonorusi: XuMu4eckas MPOMBIIUIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIC
MaTepuabl, CEJIbCKOXO35IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAS MPOMBIILICHHOCTb,
dhapmareBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOU3BOACTBO KOCMETHYECKUX



ImperiapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUATIOB, J3JICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'UH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEI I10 XM
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMHM € CHCTEMHO-AESATEIBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS TpeaMeTa «XUMHS» Ha YPOBHE CpPEIHEro
oOmiero o0Opa3oBaHUsl BBIJIETICHBl CIEIYIONIUME COCTABJISIONIME: OCO3HAHME
OOy4YarOMIMMHUCS POCCHUICKON TpakJaHCKOW WAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHIATHIMA B OOIECTBE TMpaBWJIaMU M HOPMaMH TIOBEICHMsS; HaJU4He
IPABOCO3HAHMUS, IKOJIOTHUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTH
’KU3HEHHBIE TUTaHBbI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHS»  OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1eATETbHOCTH
oOy4aromuxcs B MPOIECCe peanu3aiuu 00pa3oBaTeIbHON JeATEIbHOCTH.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHS»  OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1eATETbHOCTH
oOydJaromuxcs B MPOLECCe peanu3alud 00pa3oBaTENbHOU NESITEbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEHH,
YBaXXEHUS K 3aKOHY U MMPABOMOPAJIKY;

NpPEJICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENBHOCTH TpPU CO3AaHUH
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUYEOHON e TEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHHS] K MCTOPUYECKOMY M HAydYHOMY HACJEIUI0
OTEYECTBEHHON XUMHU;

YBaXEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPWIOXKEHHUS] XUMHUH, OCO3HAHUS TOTO, YTO JaHHblE HAyKH €CTh pe3yJbTaT
JUINTENTFHBIX ~ HAOMIOACHHUHM, KPOMOTJIMBBIX  JIKCIEPUMEHTATBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;



MHTEpeca M II03HABATEIbHBIX MOTHBOB B IOJYYCHHUH U IOCIICIYIOIIEM
aHanu3e WHPOPMAIUK O TIEPEIOBBIX JIOCTHKCHHSIX COBPEMEHHOW OTEYCCTBEHHOM
XHUMHHU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO IMTOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUUYECKUMHM SIBIICHUSIMH,
¥ TIPHHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEACHUE M IOCTYIKH CBOMX TOBApHILCH C
MO3UIMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS IOCJICIACTBUI
IIOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NOHMMAaHHUS IIECHHOCTEH 370pOBOTO W 0e30MacHOro o0paza JKH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3HUECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOJIro/ICHUsT TIpaBWJI O€30MacHOr0 OoOpallleHHs C BeleCTBaMU B OBITY,
TIOBCETHEBHOM JKU3HH, B TPYIOBOM JACATEIBHOCTH;

MOHMMAHUS IICHHOCTH TPaBWI HWHIWBHIYAIBHOTO M  KOJUICKTHBHOTO
0€301acHOT0 MOBEJICHUS B CHUTYAIIUAX, YIPOXKAIOIINX 3JOPOBBIO M J)KU3HH JIFOJICH;

OCO3HAHMS TIOCICACTBUN W HENPHATUS BPEAHBIX MPHUBBIYEK (YHOTPEOICHHS
aJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B y4eOHO-HCCJICAO0BATEIbCKOM
JCATEIBPHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYECKOM W  JPYIMX  BHJAX
eI TEILHOCTH,

YCTAaHOBKM Ha aKTHBHOE Yy4YaCcTHE B PCIICHWM IPAKTHYCCKUX 3aj]ad
COIIMAJIbHOM HAIPaBJIICHHOCTH (B paMKax CBOETO Kjlacca, IIIKOJIb);

MHTEpeca K MPaKTUIECKOMY M3YUYCHUIO MPOGecCruidl pa3IudHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHH 110 XHMUH;

YBaXXCHUS K TPYLY, JIIOJSIM TPYy/Ia U Pe3ysibTaTaM TPYAOBOH JACATEIBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBHIYyaJIBHOW TpPacKTOPHHU
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIeCTBa;

6) 3K0J10TrNYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIEJICCOO0PA3HOTO OTHOIICHUS K TPHPOJAEC KaK HCTOYHHUKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

MOHMMAaHHUS TJO0OAJIBHOTO XapaKTepa AKOJOTHYCCKUX TPOOJIeM, BIIHSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TPUPOTHON U COITUATBHOU CPEIbI;



OCO3HAHUSA HEOOXOAWMOCTH HCIOJB30BAHUS JIOCTHXKEHHH XHUMHUH IS
PEIICHHS BOIPOCOB PAIIMOHATIBLHOTO TPUPOI0IIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JEHCTBHHA, TNPHHOCAIIUX Bped OKPYKAIOIICH
NPHUPOJHON Cpeiie, YMEHHs IPOTHO3UPOBATH HEOJArONPHUATHBIC 3KOJIOTHUYCCKHE
HOCIICJICTBUS MPEATIPUHUMAEMBIX JICHCTBUI U TIPEIOTBPAIATh HX;

HAJIMYHUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATENHHOCTH JKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABAaTEIbHONH, KOMMYHHUKATHBHOW W COIMAJIBHOW
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

MHUPOBO33PECHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BHTHS
HAyKHU ¥ OOIICCTBEHHOM MPAKTHKU;

NOHMMAaHHUS CIEeNU(DUKA XUMUM KakK HayKH, OCO3HaHHSI €€ poJid B
(GOpMHpPOBAaHUN PAlMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBIICHUs 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHICHUU MpoOJIeM COXpaHCHHUS
IPHPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XHMHH JUIS COBPEMECHHOMU
UBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPABICHHOCTH W Ba)XHOW pOJIM B
CO37aHMU HOBOW 0a3bl MaTEPHAILHON KYyJBTYPhl, B PEIICHHH T100aIbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, IHEPreTUYECKOM,
IUIICBOM M 3KOJIOTHYECKOW O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, 00eCIIeueHUN
YCIIOBHH YCHEIIHOTO TPYJa U DKOJOTHYECKU KOM(MOPTHON MKU3HU KaKJIOTO WiCHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB
NIO3HAHUS, WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh
noJiydaeMble 3HaHMS JIUIS aHaIu3a U OOBSICHCHUS SIBJICHUH OKPYXKAIOIIEro MUpa M
POUCXOJIANINX B HEM M3MEHEHUH, YMEHUS JieJlaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HaydHbIX ()aKTOB U MMCIONIUXCS JaHHBIX C IEIbI0  TOJYyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJB30BaTh XHMUYECKHE 3HAHHUS IS
pEIICHHS TPO0JIEM B peabHBIX KU3HCHHBIX CHTYaIIHsX;

MHTEpeca K MO3HAHUIO, UCCIICI0BATEILCKON EeATCIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHHUIO |
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSAM Tpy/aa B pa3IudHbIX chepax mpodhecCHOHATLHOM
JESITENHLHOCTH.



METAIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yibTaThl OCBOGHUS MPOrpPaMMbl IO XUMHUHM Ha YPOBHE
cpelnHero oo1mero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpEeIMETHbIE) OOIEHAyUHbIE MOHITHS, OTpaKaroIlue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpA M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
Ipolecc, CUCTeMa, HayYHbIA (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UcciieoBaHne, HaOI0IeHne, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHble NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHOM
IPaMOTHOCTH U COIMATIBHOM KOMIETEHIIMN 00yUYarOIIUXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHUE 3HAHUS M YHUBEpCAJbHBIC yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MTPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXarOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyaJlM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTIATh XAapAaKTEPHbIC MPU3HAKU TMOHITUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
UCITOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS I OOBSICHEHUsI OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIHIA;

yCTaHABIMBaTh MPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE pPACCyXJeHHs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpUBaAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTHh B MPOIIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢GopMmysia, YpaBHEHHE XUMHYECKOU



peaKkIuu — TPH PEIICHHH YYEOHBIX IO3HABATEIBHBIX W TPAKTUUECKUX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHHUS BEIIECTB M XMUMHYECKUX
peaKiuu;

dhopMyIHpOBATH IS U 33/1a49K UCCIIEIOBAHUS, UCTIOIB30BaTh MTOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIC BOMPOCHI B KauyeCcTBe HMHCTPYMEHTa
MO3HAHMS M OCHOBBI i1 (DPOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHHPOBAHUS U TIPOBEACHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSTENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpOBaTh
0000I1IeHNs ¥ BBIBOJBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICI0BAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHWUYECKOW HCCIeTOBATEILCKOM U MPOSKTHOM
NEATeIbHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHHUS TMPaKTHYECKUX 3a7ad, IPUMEHCHHIO pa3IMYHBIX
METOJIOB ITO3HAHHSL.

3) pa6oTa ¢ undopmaumeii:

OpPUCHTHPOBAThCA B PA3JIUYHBIX HMCTOYHMKAX HWHOOpManuu (HAy4IHO-
NoMyJiApHasl JUTepaTypa XHUMHUYECKOTO COJIEp)KaHUs, CIPAaBOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WHQPOPMAITUIO PA3IUYHBIX BUIAOB U (OpM
peJCTaBICHUS, KPUTUYECKHU OIIEHHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUHBOCTH;

dhopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIE METOJBI MPH TMOUCKE U
orbope wuHpOpPMAIMKA, HEOOXOAUMOW ISl  BBIMOJHEHUS] YYEOHBIX 3ajad
OTPEeIeIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNTbHYIO  (GOpMYy  MpEICTABICHUS
uHdopManmu (cXeMbl, rpadyKH, JUATPaMMbI, TaOJIHUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeJACTBAa Mpu pabore ¢
XUMUYECKOW WHMOpMalKel: TNpUMEHATh MEXIpeaMeTHble ((du3nyeckue u
MaTeMaTHYEeCKHE) 3HAKK U CUMBOJIBI, POpMYIIbl, a00OpeBUATYPhI, HOMEHKIIATYPY;

NCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATI'TLAJHOCTH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:



3a/1aBaTb BOIIPOCHI IO CYIICCTBY 06CY}KﬂaGMOﬁ TCMBI B XOJI€ JHaJIora 1/ M
AUCKYCCHH, BBICKA3bIBATh UJICH, (1)OpMy.HI/IpOBaTL CBOU IIPCAIIOKCHUA
OTHOCHUTCIIBHO BBLIITOJIHCHUA l'IpG,IIJ'IO)KGHHOﬁ 3aJ1a4u,

BBICTYIIATh C MPE3CHTAlMEeH pe3yNbTaTOB IO3HABATENBHON 1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIMTOTHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO MpoeKTa, U POpMYyIUPOBATH BHIBOIbI
o pe3yJibTaTaM MNPOBENEHHBIX HCCIIEIOBAHUM MyTEM COTJIACOBAaHUS MO3UIUN B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSIMH.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe NelCTBUA:

CaMOCTOSATENbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IM03HABATENIBHYIO
JeSTENbHOCTh, Ompenensis e€ Lenu W 3aJauyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUM TIpH
BBIMIOJTHEHUU Y4eOHBIX M HCCJIEJO0BAaTEeIbCKUX 3a/ad, BbIOMpATh Haubosee
3hexTUBHBIN crmoco0 uX pemeHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JESATEIHbHOCTH Ha OCHOBE CaMoOaHajiu3a u
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHWs BKIIOYAIOT CHelU(pUYecKre
U1l y4eOHOro npeaMeTa « XUMHUS Hay4dHble 3HAHUSI, yMEHHSI M CIIOCOOBI JeHCTBUM
10 OCBOCHHIO, MHTEPIIPETAIIUU U MPEoOpa30BaHUIO 3HAHUM, BHUBI JESITEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHMUS W MPUMEHEHUIO 3HAHUW B PA3IUUYHBIX y4EOHBIX
CUTYallUsiX, a TAK)KE B peaJbHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX ¢ XumMue. B
nporpaMMe 10 XUMHUU TPEIMETHBIE pPe3yabTaThl MPENCTaBIEHbI MO ToAaM
U3Y4YCHHUS.

10 KITACC

Hpe,IIMeTHLIG pe3yiabTaTbl OCBOCHHUA  KYypCa ((OpFaHI/I‘IGCKaH XUMUA»
OTpPa’XaroT:

C(l)OpMI/IpOBaHHOCTI) HpGHCTaBHGHHﬁ: 0 MCCTC MW 3HAYCHHUHU OpFaHH‘IGCKOﬁ
XUMHUHU B CUCTEMC CCTCCTBCHHBIX HAYK H eé poJjin B oOecreuyeHU N YCTOﬁqHBOFO
PasBUTHUA YCIIOBCUCCTBA B PCIICHUU l'IpO6JI€M BKOHOFHQCCKOﬁ, BHGPFCTH‘{CCKOﬁ )41



NUIIEeBOM 0€30MacHOCTH, B Pa3BUTUM MEJUIIMHBI, CO3IaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX UCTOYHUKOB SHEPTHH, B oOecrieyeHuu PalMOHAIBHOTO
IPUPOIOTIONIH30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOMLIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CPENE;

BJIAJCHUE  CHCTEMON  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, AIpO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTAIH, OCHOBHOE W BO30OYXIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaNei, HOH, MOoJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHCIICHHS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOAHBINA CKENeT, (yHKIIMOHAIbHAS
rpynmna, paaukain, CTpyKTypHble (opmynsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIEC), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomeTpuueckas,
ONTHYECKAs), HW30MEpbI, TOMOJIOTUYECKHI PO, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHUCIIOPOJI- U a30TCOJIEpIKAIllie€ OPraHUYECKUE COEAUHEHHs, MOHOMED, MOJIUMEp,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuit 3axkoH J[. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TePMOJWHAMUYECKHUX M KHHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHHUs, O B3aUMHOM BIIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexThl, opuentanTsl | u Il pona);
(dakToIOruYecKue CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM
MCIIOJIb30BAaHUM BaXKHEHIIIMX OPraHUYECKUX BEIHIECTB B OBITY M NPaKTUUYECKOM
JESTEIBbHOCTH  YeJOBeKa, OONIMX  HAay4HbIX MPUHIHINAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TepepaboTku HePTH);

c(hOpMHPOBAHHOCTh YMEHHIl: BBISBISTH XapaKTEpHbIE MPU3HAKU TOHSITHM,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOUIUE MOHATHS MHPH
ONHMCAHUU COCTaBa, CTPOEHUS M CBOMCTB OPTaHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIB30BATh XUMUYECKYK) CUMBOJMKY JUJISI COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHHS] XUMHYECKUX PEAKIHUl M PacKpbIBaTh UX CYUIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca »dSTUX peaklMil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJIEHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUM;



M3rOTaBIMBATh MOJICIA MOJICKYJ OPTaHWYECKUX BEIIECTB JJIS WILTIOCTPAIHH
MX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTaHABJIHMBATh MPHUHAJICKHOCTh H3yUECHHBIX
OpPTaHMYECKUX BEIIECTB 1O WX COCTaBy W CTPOCHHIO K OMNpeAeIEHHOMY
KJIacCcy/Tpynme COeJWHCHHWH, JaBaTh WM Ha3BaHUS [0 CHUCTEMAaTHYECKOM
HoMeHknatype (IUPAC) m nmpuBOAWTH TpHBHAIBHBIC HA3BaHUS IS OTACIBHBIX
IpeCTaBUTENICH OpPraHUYeCKUX BEINECTB (ITWICH, alleTUIICH, TOJYOJI, TIHUICPHUH,
STHJICHTIIUKONb, (PEeHON, (QOopMaNbIeTHIl, aleTalbAeTh, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEApUHOBAS, OJICHHOBAs, TAJIbMUTHHOBASI KUCIIOTHI,
TJIUIUH, ajJaHWH, MaiabTo3a, QPYKTO3a, aHWIWH, TUBUHWI, U30IPEH, XJIOPOTPEH,
CTHPOJI U IPYTHUE);

cOPMUPOBAHHOCTh YMEHHUS OINPEACNATh BUA XUMHUYECKOW CBS3U B
OpPTaHWYECKUX COCAMHCHHUAX (KOBAJICHTHAas W WOHHAs CBs3b, O- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHUS TPHUMEHSATH TOJOXKCHHUS TEOPHUH CTPOCHUS
opranndeckux BemiectB A. M. BytiepoBa aiist 00ObsICHEHHsI 3aBHCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHH  XapakTepHW30BaThb  COCTaB, CTPOCHUE,
bu3nyecKue W XUMHYECKHE CBOWCTBA THUIMYHBIX IPEJACTABUTEICH pa3IMUHBIX
KJIaCCOB OPTaHMYECKUX BEIIECTB: aIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apOMAaTHUYECKHX YTJIEBOAOPOJOB, CIIMPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MMPOCTHIX U CIOXHBIX 3()HUPOB, JKUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, aMHHOKHCIIOT, OEIKOB, YTJIEBOJOB (MOHO-, JH- W IOJMCAXapHUIOB),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIIUX XHUMHUYECKHX pEAKIHUA C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

cOPMUPOBAHHOCTh YMEHHS TIOATBEP)KIAATh HAa KOHKPETHBIX TpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPraHUYeCKHX COCIMHEHUH OT
KPaTHOCTH M TUTIA KOBAJICHTHOW CBSI3U (OG- U T-CBSI3H ), B3AMMHOTO BIIMSIHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHUKH YTIICBOOPOTHOTO
CeIpbsi (HedTh, TNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI ero mepepaboTKu U
MpaKTUYECKOE MMPUMEHEHHE MTPOTYKTOB IMEePepadOTKH;

c(hOpMUPOBAHHOCTh BIAJCHHSI CHUCTEMOH 3HAaHWH O €CTeCTBEHHO-HAyYHBIX
METOJlaX TO3HAHUs — HAOIIOJCHUH, U3MEPEHUH, MOJICITHPOBAHIH, IKCIICPUMEHTE
(peaqTbHOM ¥ MBICJICHHOM) W YMEHHUS MIPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUS PUMCHSTh OCHOBHBIC oreparyu
MBICTUTEIILHOW JEATEIBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,



CHUCTEMAaTU3aLINIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJI1 MU3Yy4YEHUS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHATUSIMM W TIPEACTABJICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJjiee OCO3HAHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUaIbHOTO €JIMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS 10 OPraHMYECKON XUMUM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHMH: TPOBOJAUTH PaCUY€Thl MO XUMHUUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIMA C UCIOIb30BaHUEM (PU3MUECKUX
BeIWYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUI0 XUMUUYECKOU
(dhopMyJIbl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, aHAJTU3UPOBATh M OLICHUBATH
C MO3MIMH  DKOJIOTMYECKOM  0€30MacHOCTH  IIOCJIEICTBHS  OBITOBOM H
IPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOHW C TepepadoTKOM
BEILIECTB, UCIOJIb30BATh MOJYYEHHBIC 3HAHUS JJIsI PUHATHSI TPAMOTHBIX PEIICHUM
poOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIFHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DSKCIIEPUMEHT (TOJydYeHHEe ¢ W3YyYEeHHE CBOWMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PpEAKIMHU YTJIEBOAOPOJOB PA3JIUYHBIX KIACCOB U
KHCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTATbHBIX
3a/1a4 110 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
0e301MacHOro OOpaIlleHus] ¢ BEIIeCTBAMHU U JIaOOpaTOpPHBIM 00OPYIOBaHHUEM,
dbopmMynIHupoBaTh 1€JIb HWCCIEIOBaHMs, TMPEJACTABISATh B pasIMdHOU (opme
pe3yJbTaThl IKCIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTb YMEHHM:

coOJII0IaTh MpaBUia SKOJOTHYECKU 11e7IeCO00pa3HOT0 MOBECHUs B OBITY U
TPYAOBOM JESITEILHOCTU B IENAX COXPAaHEHUS CBOErO 3/I0POBbS, OKpYKalolleil
NPUPOJTHOM CpPeIbl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHSA;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCWCTBUA HA JKUBBIE OPraHU3MBbI
ONpeAeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIca nokazatens [1J1K;

aHAJM3UPOBATH IIEJIECOO0PA3HOCTh NMPUMEHEHUS] OPraHWYECKHX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHHUS PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBJIATh IICJICHANIPABICHHBIA TIOWCK
XUMUYECKOU MHGOPMAILIMK B PA3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-HaydHAas
auTepaTypa, cpeacTBa MaccoBor mHpopmanuu, IHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMAIMIO, TiepepadaThiBaTh €€ M HUCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3amaueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHudeckas
XUMHSI» OTPaKaIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepualbHOM €IWHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTU SIBJICHUN MPUPOIBI, O MECTe W 3HAUYCHUU
XUMHHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00eCleYeHUU yCTONYUBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTHUYECKOW W THILNEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX MaTEpPHAOB, HOBBIX
MUCTOYHUKOB JHEPTrUU, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BaHUSA, B
GbopMHpPOBAaHUK MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN

cpene;
BJIAJICHUE  CHCTEMON  XUMWYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIINe TOHATUS — XUMHUYECKHH JJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OPOUTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUS aToMa, TUOpUIM3aIis aTOMHBIX OpOWTaNei, HOH,
MOJIEKYyJla, BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTENEeHb  OKUCJICHUS,
XUMHYECKasi CBsI3b (KOBaJ€HTHAs, HMOHHAs, MeTaNInYecKasi, BOJOPOJIHAsA),
KpUCTAINTMYECKas pemeéTka, XUMHYecKas peakius, pacTBOp, DIEKTPOJHUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAs] JUCCOLMAILNS, CTENEHb JIUCCOIMAIUH,
BOJIOPOJIHBIM MOKa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOU 3ddexT
XUMHYECKOW peakliu, CKOPOCTh XUMHYECKOW peakiuu, XMMUYECKOe PaBHOBECHE;
TEOpPUU U 3aKOHBI (TEOPHs DIIEKTPOIMTHYECKOW ITUCCOIUAIUYU, TEPHOIUYECKUN
3axoH /.M. MeHeneeBa, 3aKOH COXpaHEHHUsI MAcCChl BEIIECTB, 3aKOH COXPAaHEHUS U
NPEBpaIEHUs] PHEPTUU TPU XUMHYECKUX PeaKklusaX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEWUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTHU, CUMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PEHUYECKHME 3HAHHUA, JIeKAllMe B OCHOBE TOHMMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH  XMMHYECKUX  SBJICHHUN;  COBpPEMEHHBIC
NPEJICTABIIEHUsI O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HAJMOJIEKYJISIPHOM ~ ypPOBHSX; TMPEACTaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKUX U  KHUHETHUYECKHUX 3aKOHOMEPHOCTIX  MX
NPOTEKaHMs, 0 XUMUYECKOM PAaBHOBECHM, PACTBOpPAX U JAUCIEPCHBIX CUCTEMAX;
(dakToIOruYecKue CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM
MCIOJIb30BAaHUM BXKHEMIIIMX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JESTEIBbHOCTH  YeJOBeKa, OONIMX  HAay4HbIX MPUHIHINAX  XUMHUYECKOTO
IPOM3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKU TOHSITHM,
yCTaHaBIMBATh WX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIUE TOHSTHS MpU
ONMCAHUK HEOPTAaHUUECKUX BEIIECTB U UX MIPEBPAILECHUN;



c(OpPMHPOBAHHOCTh YMEHHsI HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBiieHus GOpMyJ BEIIECTB M  YPaBHEHHH  XUMHMUYECKHX  pPEaKIuH,
cuctematuueckyto HoMeHnkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIACIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJICHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX, BHJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, MeETaJUInyecKasi, BOJOPOJHAsI), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOTO BELIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XHMHUYECKOW CBA3UM M THUIA KPUCTAIUIMYECKOW pemeéTKkd, OOMEHHBIH WU
JOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEILECTBA MO UX COCTABY, XUMHUECKUE PEAKIUU IO PA3JTUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BeIIECTB, TEIIOBOMY 3G (deKTy peakuuu, U3MEHEHUIO
CTeNIeHEHl OKHCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTalu3aTopa M
JIpYTHE); CAMOCTOSITENIbHO BBIOMPAaTh OCHOBAHUSA W KPUTEpUHU I KilacCUuPUKaAUU
U3y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPhIBATh CMBICH MEPHOINYECKOro 3akoHa /l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, O0BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKITNH;

c(OpPMHUPOBAHHOCTh YMEHUH: XapakTEpU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOTrO—YETBEPTOrO MEPUOAOB
[Tepuoguueckor  cucremsr .M.  MenngeneeBa,  HUCHONAB3ysS  MNOHATUSA
(QHEPTreTUYECKHE YPOBHU», «IHEPreTHUECKUE MOIYpPOBHM», «S-, P-, d-aTOMHBIE
opOUTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
COECMHEHUHM 1o mnepuogam u rpynmnam llepumommueckor cucremsr J[. .
MeHneneeBa, BaJl€HTHbIE BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpPMHPOBAHHOCTh YMEHHMIA: XapaKTepHU30BaTh (OMUCHIBATH)  OOIIHME
XUMUYECKHE  CBOWCTBA  BEMIECTB  PAa3JIMYHBIX  KJIACCOB,  IMOATBEPKAATh
CYILIECTBOBAHHE TEHETHUYECKON CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMH C
NOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(OPMHPOBAHHOCTh yYMEHUS PACKPBhIBAaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakiuii MOHHOTO OOMEHa MYTEM COCTaBIIEHUS WX IMOJHBIX U
COKpalIEHHBIX  MOHHBIX  ypaBHEHUW;  peakluuil  TUApPOJu3a;  peakuui
KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE THIPOKCOKOMIIEKCOB IIMHKA U aTFOMUHUSA);



c(hOpMUPOBAHHOCTL yYMEHHUS OOBSCHITH 3aKOHOMEPHOCTH IPOTEKAHMUSI
XUMHUYECKUX PEAKIMI C y4ETOM HMX DHEPreTUUECKHUX XapaKTEPUCTUK, XapaKTep
U3MEHEHUS CKOPOCTH XHUMHMYECKOM peakuuu B 3aBUCMMOCTH OT Pa3IMYHbIX
(haKkTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHUS IO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuit (mpunnun Jle [llatense);

chOpMUPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh XHMHUYECKHUE PEaKIIHH,
JIe)Kallle B OCHOBE MPOMBIIIJIEHHOTO TOJIYYE€HHUSI CEPHOW KHUCIOTHI, aMMHaka,
oOIMe Hay4yHble TPUHIMIBI XAMHYECKUX IPOU3BOJICTB; I1€JI€CO00pa3HOCTh
NPUMEHCHHSI HEOPTaHWMYECKHUX BEIIECTB B MPOMBIIIJIECHHOCTH W B OBITY C TOYKH
3pEHUsI COOTHOIIICHUSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOW 3HAaHUM O METOJIaX HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHHE, HW3MEPEHHUE, MOJICIUPOBAHUE,
AKCTIEPUMEHT (peabHbI U MBICJICHHBIN ), UCTIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSITh 3TU 3HAHUA TIPU KCIIEPUMEHTAILHOM UCCIIEIOBAaHUU BEIIECTB
U IS OOBSCHEHHS XUMHYECKUX SIBJICHHH, HMMEIIMMUX MECTO B TIPUPOJIE,
MPaKTUYECKOUN AEATEIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBJISTH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSIMHM W TIPEACTABJICHUSAMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUATIBLHOTO €TMHCTBA MUPAa;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHWTH PACUETh: C UCIOIb30BaHUEM
MOHATHI «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPALIUS;
Macchl BeIlecTBa WKW 00bhEMaA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMHM BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkluM; 3HAYEHUs BOJOPOAHOTO IOKa3aTess PaCTBOPOB KHUCIOT W HIEJIOYEH C
M3BECTHON CTENEHbIO AHWCCOIMAIMK; Macchl (00BEMa, KOJMYECTBAa BEIIECTBA)
MpPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
ompeeIEHHOW MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WIJIM JIaHO B M30BITKE
(uMeeT MpUMEcH); JOJHM BBIXOJa NPOJAYKTa pPEaklnH; OOBEMHBIX OTHOIICHHUHN
ra3osB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIPHO TUIAHUPOBATh U TPOBOJUTH
XUMUYECKHH  JKCIepUMEHT  (MPOBEICHUE  PEaKIMid  HWOHHOTO  OOMeHa,
MOATBEPKJICHUE KaUeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIUKATOPOB, W3YUYCHUE BIUSHUSA
pasmuuHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiMu, peIICHHE
SKCIIEPUMEHTANIbHBIX 3aady 1o TemaMm «Metaubl»y u  «Hemeramnb»y) ¢
coOJIr0ICHUEM MpaBWT 6€30IacCHOT0 OOpaIleHus ¢ BEIeCTBAaMU U J1a00PaTOPHBIM
obopynoBanueM, GOpMyIUpOBaTh II€Jb  HMCCICJAOBAHUS, NPEACTABIATH B
paznmuuHoi popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATh HUX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTb YMEHHI: COOTIOATh MPaBHIIA TIOJIb30BAHUSI XUMUYECKOM
nocynon u JyabopaTopHbIM O00OpyJOBaHUEM, OOpalieHHus C BeleCTBAaMU B
COOTBETCTBUM C HMHCTPYKIIUSIMU I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, YKOJIOTHYECKH I1€JIeCO00pa3HOTO TMOBEACHUS B OBITY MW TPYIOBOH
NEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOUIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICHCTBUS HA >KUBBIC OpPraHU3Mbl OINpPEEIEHHBIX HEOPTaHMYECKUX
BEIIECTB, IOHMMas cMbIc nokazarens [11K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIMK B Pa3IMYHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-HaydHAas
auTepaTypa, cpeacTBa MaccoBor mHpopmanuu, IHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMAIHIO, TiepepadaThiBaTh €€ M HUCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a7aueii.
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Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Bcero Kontpoububie | IIpakTuyeckue (mpp )
NMpPOrpamMmblI o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepnoanueckas cucteMa XMMHUYECKUX 9
anemeHTOB J[. 1. Meneneena
12 Crpoenue BeniectBa. MHOTOoOpasue 1 |
' BEILECTB
1.3 XHUMHYECKUE PEAKIINH 19 1 3
Hroro no pazgeny 39
Pasnen 2. Heopranuyeckasi xumusi
2.1 Hemerannst 31 1 3
2.2 Merasuibl 23 1
Hroro no pazgeny 54
Pa3nes 3. Xumus u ;ku3Hb
31 MeTo/ 16l TTI03HAHUS B XUMUH. XUMHUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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