


HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npencraBieHHbIX B DenepaibHOM ToCyJapCTBEHHOM
oOpazoBatennbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpemnogaBaHus
ydyeOHOro mpenMmera «XuUMHs» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii
Qenepanuy, peaqu3yIONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIokeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMsS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealdyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npo@uIbHOrO0 OOy4YeHHs, MPU3BAaHO oOOecneunTh O00IIe00pa30BaTEeNbHYI0 U
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aZanTaluyi uX K ObICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU B COLUYME, a TAKXKe IS
IOPOAOJKEHUsT O0yueHUs B OpraHu3alusax NpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCSI OAHON U3 TPUOPUTETHBIX JUCLIUITINH.

B nporpamme no XumuM Ha3HaueHUE ImpeaMera «XHUMHs» I0JIydaeT
HOApPOOHYI0  HMHTEPHpPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMU
nosioxeHusMu I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COACpIKaHMS,
pe3ynbTaTOB O0y4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCSI CJEIYIOIIME BBINOJIHAEMbIE MPOrPaMMOM IO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4YeHHE NPEJCTaBICHUs O LEIsIX, COJEp)KaHuu, oOuIeill cTpaTeruu
oOyueHus, BOCIIMUTAHUS U Pa3BUTHUS O0yUaIOLIUXCA CPEACTBAMU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
ONpeJeNICHNE: MNPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3ydeHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEePUCTHUK; MOAXOA0B K (POPMHUPOBAHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUH OOyYaromuxcsi B
pamMKax HTOTOBOM arTecTal B (opMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

[Iporpamma aJist yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEAMETHOE COJCpKAHHUE, 0053aTeIbHOE
JUIT U3Yy4YeHUsT B paMKaxX OTIENIbHBIX MpoduiaeH, NpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTypUpOBaHUE €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e JaT MPUMEPHOE paclpejiefieHne y4yeOHOTO BpPEMEHH, PEKOMEHyeMOTro
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a]a4 U3yYeHUs MpeaMera
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MIPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), @ TaKXe C y4éTOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a mpeaerlamMd yCTAaHOBJIEHHOM MporpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIIOLIEH COIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi OJKHA ONPEAENSITCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

B cootBercTBUM ¢ KoHUenTyanbHbIMH TonoxkeHusmMu @OI'OC COO o
Ha3HAYEHUW TPeaMeToB 0a30Boro u yriayOoJEHHOTO YpPOBHEH B CHCTEME
nudepeHIMpoOBaHHOTO O0yYEeHHSI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyONEHHOTO W3Y4YECHHs] HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIONIUM  3TaloM  [OJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKax HW3y4YEHHUS CHCIHUANBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHATBLHOTO
oOpa3zoBanusa. B 53Toil cBA3M wu3ydeHne mnpeamera «XUMHS» OPHUECHTHPOBAHO
NPEUMYIIECTBEHHO HA  pACIIUPEHUE W  YriayOJeHHWE TEOPETUYECKOW W
MPAKTHYECKON TOTOTOBKM O0YYaroNIMXcs, BEIOPABIIUX OMPEACIEHHBIA MPOPUITH
oOy4eHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIONIETO OMyIeHUS XUMUUIECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonaabHoro oopazoBanms. Hapsay c atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3ysibTaTaM OCBOEHUS
dbenepanpbHON 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHUe ImpeaMera «XuMHUs OpPHUEHTUPOBAHO TaKXKe Ha pelleHue 3aaad



BOCIIUTAHUS U COIMAJIBHOTO Pa3BUTHUSL OOydarommuxcs, Ha GOPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYAIbHBIX YMEHHUH, YMEHHUI pallMOHaIu3aluu Yy4eOHOTO Tpyda U
000OIIEHHBIX CIOCOOOB  JIESITENBHOCTH, UMEIOIINX  MEXKAUCIUTITMHAPHBIM,
HAANPEIMETHBIN XapakTep.

CocTaBistonuMu IpeAMeTa «XUMHUs» Ha ypOBHE YTIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCS.  yIIIyOn€HHBIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [Ipu onpeaeneHun MoAXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B IMporpaMMe IO XHMHUHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusax 06a3oBoro M yriayOsEHHOTO
YPOBHEH U3yueHUs MpeIMeTa.

OcHoBy copepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHUyYecKass XUMHS» COCTABISET COBOKYITHOCTh TMPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4Y€HHs TMpeaMera. IJTa cucTema
3HAHUW TIOJTydaeT OmpeeiéHHOE TEOPETUIECKOE JOTOJHEHHUE, IO3BOJISIONISE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoNbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha YriayOJ€HHOM YypOBHE H3YyUeHHsI TpeaMmeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BbEMAa 3HAHUW O XHUMHUYECKUX
dJIEMEHTaX U CBOMCTBAX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUSI M YIIyOJeHUs
NPEJICTaBIEHUH O CTPOCHHUM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUs PeaKIfil, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHaMmuKu. W3yueHue mnepuoandeckoro 3akoHa u llepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
pa3pylieHud, a TaKkKe C TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEAaKIui  JOMONHseTCS  (HOpPMUpOBAHHMEM  MPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX TPOIIeccaxX M AMEKTPOIU3E PACILUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoi XUMHUM TP PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUI yaenseTcs ocoboe BHUMaHKEe BOIpocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHHU3MaX PEaKIIHid.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS MU3yUEHHUS IS KJIACCOB ONpenenEéHHOro mpoduiis (TI1aBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep OMOJHEHWHA K OOmel cucreme
NIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIWSHUE CMEXKHBIC TpeaMeThl. Tak, Hampumep,
B COJIEp)KaHHUH TIPEAMETa ISl KIACCOB XMUMHUKO-(DU3HUIECKOTO MPOQMIsi 0OIbIIoe
3HaueHWEe OyayT WMETh DJIEMEHTHl Y4eOHOTro Marepuana mo obmieit xumuu. [lpu
U3YYCHUH TpeIMeTa B JaHHOM Clydae akIeHT OyJeT caeinaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacChl M DHEPIHM, 3aKOHBl TEPMOJIMHAMUKH, DJIEKTPOJIN3A, IPEICTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpemMs B COIEpKAaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiisg OonbIIUKA yAENbHBIA BeCc OyleT UMETh OpraHuyeckas
xumusi. B 3TOM ciydyae mpeaocTaBisieTCs  BO3MOXKHOCTh At Ooliee
O00CTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMOUABL, OENKH, YIJIEBOJbl, HYKICUHOBBIE
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE M CBOMCTBax IpPEACTaBHUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3Y4YEHHUS
CYILIHOCTH Mpo1ieccoB (OTOCUHTE3A, IbIXaHUSI, TUILEBAPEHUSI.

B mnnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OIIIEHAayYHbIX METOJIOB TTO3HAHUS U ONBITA MPAKTHUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHUW M3ydEeHHE TpeaMera «XUMUs» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4eOHBIMM MpeaMeTaMu, BXOIAIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4yHBIE TpeAaMeThl», «Marematuka Wu
uHpopmaTukay u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuMus» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpellHero oOliero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienue
ATOM 3a7aud Ha YIIyOJIEHHOM YpOBHE U3Yy4YEHHS IMIpeAMeTa Mperoiaract
pean3alMIO TaKUX LEJIeH, KaK:

e (opmupoBaHue TmNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poid B 0OecreueHUuHu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHHMH  TPoOsieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU, B
00ecnevyeHnr panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJIbTyphl YEJIOBEKa, a TaKKe 3KOJIOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUW XHWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XUMUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XUMHH, JIsI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKON 0€30MacCHOCTH IOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATENHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BaHUEM U  MepepaboTKOn
BCIILICCTB;

yriyOJieHue  MpEeJCTaBICHUM O  HAay4YHbIX  METOJIaX  IO3HaHUf,
HEOOXOIUMBIX [JIsi TPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJIEHHH, HMMEIOIIUX MECTO B
NPUPOJIE, B MPAKTUUYECKOMN JEITEIbHOCTA U TTOBCETHEBHOM JKU3HHU.

B mmane peanuzanuu mepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLIUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUsl MPU U3YUCHHUH
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE 0COOYH0  aKTyalbHOCTh
NproOpeTaroT TaKUe LEIH U 3aJ1a4l, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBIICHUN MPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
0011e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Yy HHUX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCTEITHOW MPOodeCCHOHAIEHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHNE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPBhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6muree yncIo 9acoB, MPEAYCMOTPEHHBIX /ISl U3YUYCHHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeliHero oduiero oopazoBanus, cocrasisieT 204 yacos: B 10 kiacce —
102 yaca (3 yaca B Hezneno), B 11 kitacce — 102 yaca (3 yaca B HeJemI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uu OPraHuYeCKUX COCTUHEHUM.

DNEKTpPOHHOE CTPOCHHME aToMa YIJepoa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa YIJepoja. XHMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIU3ALMM ATOMHBIX OpOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHsli). TuUNbl NepeKpbIBaHUS AaTOMHBIX OpOUTalel, G- U T-CBS3M.
OnunapHas, nBOWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsitue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE MIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHHUS
OpraHMYecKUX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael usomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(EKTH B MOJEKYJIaX OPraHUYECKUX COECTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dbynkimonanbHo rpymme. ['omomnorus. ['omonorudyeckue psasl. CuctemaTnieckas
HoMeHKIatypa opranudeckux coenuneHuin (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAaKOMJICHME ¢ oOpa3laMu OpPraHMYECKUX BEIIECTB W MaTepuajlaMyd Ha HX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBieHue, OOYTIMBaHWE M TOpPEHHE), KOHCTPYHPOBAHHUE MOJENEH MOJIEKYI
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001Iasi popMyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKaHOB, SP°-
ruOpuu3anms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, IUKIU3ALNK, TUPOJIN3a, KpekuHra, ropenus. [Ipencrasienue o
MEXaHHU3Me PeaKIuil paJruKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (LIUKIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOy4YeHUs U
MPUMEHEHHE ITUKII0ATKAaHOB.

Ankensl. ['omonoruyeckuil psii ankeHoB, oOmas GopMyra, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuWTae yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reoMeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMHM MPUCOCIUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
IpU JABOWMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakiyi Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, o01Ias Gpopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTasel yriepoaa. @uU3WYecKUe CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEpPU3ALNH, OKUCIEHUsI. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakinyi Ha TPOMHYIO CBsi3b. CIOCOOBI MOTy4YeHUS
U IPUMEHEHHE AIIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHbl). ['omonorudeckul psii apeHOB,
obmas ¢hopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBA OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIBIIE H
YTJIEBOJIOPOJIHOM PpAJMKaJE, PEaKIUU NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensoma. IlpencraBmeHne 00 OPUSHTUPYIONIEM JIEWCTBUHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PpaTUKaoB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
IPUMEHEHHE apOMATHUYECKUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiii yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KATaIUTHYECKU), pUPOPMUHT, MUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIlY, HUTPOTPYIIyY, I[MAHOTPYIIIY,
amuHorpymnmy. JlelicTBMe Ha TrajJoreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIEnoun. B3auMOIENCTBUE IUTaJIOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHS BEIIECTB M HUX MPEBpaIlCHUM:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIJIacCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapYyKEHUE
yriepoja ¥ BOJAOpPOJA B OPraHUYECKHX BEIIECTBAX, IOJyYeHUE OITHICHA U
U3Y4YEHHE €r0 CBOWCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromwy, C
oOpa3liaMu  TUTaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYJI
YTJIEBOJIOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla W JTaHona). ['omonoruueckuit psan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanug. Dusmdeckue CBONCTBA  MpeAETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIoponaHble CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakuysi Ha OTHOATOMHBIEC CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M uernoBeka. CrocoObl TMONy4YeHHS U TPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DPuU3NuecKkue u
XUMUYECKUE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJICUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMH, KAYECTBEHHAs peaKkius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHHU3ME peaklUil HYKICOPUIBHOTO 3aMEILCHUS.
HleiictBue Ha opranuzM denoBeka. (CrmocoObl TMONMy4deHUsST W TMPUMEHEHHUE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIIBI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrnocoObl osTydyeHus 1 npuMeHnenue penona. GenonpopmalibaeruaHas cMoJa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMOnOrHuyeckue psabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B H
KEeTOHOB.  XMMHYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoeauHeHns. OKHUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bI mosy4eHus: U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkIaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIUU, PEAKIUU C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaia.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpeacraButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/EBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMmyrna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe U XUMHYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, puznyeckue U XUMUUECKHE CBONCTBA KUPOB: THAPOIU3 B
KHUCIION U 1IeI0UHON cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICJIbHBIX JKUPHBIX KUCIOT. JKUpbl B IPUPOJIE.

MpbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Toymcaxapubl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoie. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U AIBIACTUIHON
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHme. I[IpuMeHEHHE TIIFOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaIbTO3a U
JakTo3a. BoccranaBimBaromme U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. | uaponus
nucaxapuioB. Haxoxaenue B nipupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1euronio3a. CTpoeHHe MakpOMOJEKYJl KpaxMayia, TJIMKOTeHa H
HEeJUTE003bl.  PU3UYECKUE CBOWMCTBA Kpaxmaiaa W LEJUIKOJI03bl. XUMHYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIN3, KAYECTBEHHAas PEaKlHs C HMOAO0M. XUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, TodydeHue 3(GupoB I1eItosio3sl. [loHstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AUMOJEHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOIO CIIUPTA B albJAETH] HA PACKAJEHHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE ATWJIOBOIO CHHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJb30BaHUE
BUJIEOMATEPUAJIOB), KAaYECTBEHHbIE PEAKLIMU Ha aimbAeruiibl (C THIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runpokcunoM meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 Mo TeMaM «CHupThl U
¢denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE YPUPBD.

A30TcoJep:Kaliue OpraHudeckue coeJuHeHusl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anupaTuyeckKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crtpoenne mosekys, oOmas gopmyna, U30Mepusi, HOMEHKIATypa U (HU3NUECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIOTOM.
Conu aJIKuIaMMOHUS.

AHUJIMH — TpeJCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHa. B3anMHOe BIUsSHUE TPYNI aTOMOB B MOJIeKyJsie aHuiauHa. OCcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWiIMH. CrocoObl
NOJly4eHUsT W TpUMEHeHue anudparhyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTpOOEH30I1A.

AmuHokucnoTel. HomeHknatypa u uzomepusi. OTaesbHbIe TPEICTABUTENN O-
AMUHOKHUCJIOT:  [JIMIUH, anaHuH. @u3nuecKkue CBOMCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUMN, peakiys TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTHIOB.

benku kak mpuponnHsle nonumepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATYpPAIHS,
KauyeCTBEHHBIE PEaKINU Ha OCKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTtBopeHue O€NKOB B BOJIe, J€HaTypalusi OEIKOB NpH HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, peIIeHHE OHKCIEPUMEHTANIbHBIX 3aJlad [0 TeMaM
«A30Tcoiepkalllue  OpraHMyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISALIME OJUMEPHI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Pacmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoiiekyyisipHol (OpMyJibl OpPraHMYECKOTO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEJUHEHUss Mo Mmacce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuuu W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OONIUX EeCTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK U TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIlECTBa, (DU3UYECKUE BEJIUYUHBI, €IUHHIBI U3MEPEHHs, CKOPOCTh, SHEPrus,
Mmacca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOKEHUE,



dorocuHTE3, IBIXaHWE, OCNKH, YTJIEBOABI, JKUPBL, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBHIAS U HEOPTAHNYECKAS XUMMUSA

Teopernyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIIHLHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBA3b NepuoOAUYECKOTO 3aKkoHa U llepumoamyeckoil cUCTEMBI
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHUEHl  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX W CJIOXHBIX BEIIECTB MO TpylmaM ¢ M[epuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTHbie cBa3u. BogopogHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, W BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coennuHeHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeNlb, JMTaHABL. 3HAUY€HHE KOMIUICKCHBIX COCIMHCHHH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTpO€HUs.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJTOMJHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIIEHTPAIlUM PaCTBOPOB:
MaccoBas J0JIs1 BEIIECTBA B pacTBOpE, MOJIApHas KOHIEHTpauus. HacellieHHbie U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctaiuioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPaHEHHsSI MAacChl BEHIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM NPU XUMUYECKUX peakiusax. TermnoBbie 3PpGheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTnyeckas auccoruaiui. CuwibHbie U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCJIOTHasi, HEHTpasbHas,
niesouHas. Bomoponusiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMUSI.
Baxnelmue OKUCIMTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHS BEIIECTB W WX MPEeBpalICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIU
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO 0OOMeHa, OnpeeIieHIe
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIIMH W TIOJIOKECHHE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tomoxxenne HemerawioB B llepuogudeckodl  CHUCTEME  XMMHUYECKHUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nUuecKue
CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢usndeckne M XMMHYCCKHE CBOMCTBA: PEaKIMHU C
METAJUIAMU W HEMETajulaMH, BOCCTAHOBUTENIBHBIE CBOMCTBA. [ 'WMIpuUIBL
TonIMBHBIE JIIEMEHTBI.

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moilydeHus, (pusndeckue u
XMMHUYECKHE CBOMCTBA. ['aioreHOBOOpOAbl. BaxkHEUIIME KUCIOPOICOACPKALINE
coeMHeHUs TajoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
rajoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B nOpuUpojJe, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucrtas u cepHas KUCIOTBI U uUx coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHune cepbl U €€ COETUHEHU.

A3zor. Haxoxzaenue B HpUpoAe, CIOCOOBI MONYy4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHue azota
U €ro COCIMHECHUMN. A30THBIE YI00pEHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHWE B TIpUPOJE. AJIOTPOINHBIE  MOIUDUKAIUY.
dusznyeckne W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIN yroiyb, ancopOuus. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl Moiy4deHus, (U3HMUEecKUue u
xumu4ueckre cBoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUMKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune metamioB B Ilepuoaudeckor CUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0UYEeK aTOMOB MeTaiioB. OOmiue
¢usnueckre cBoiicTBa MeTasioB. [IpuMeHeHHe MeTalIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud  MetawioB.  OOmme  crocoOsbl

MIOJTyYCHUS METAJUIOB: TUAPOMETAILTYPIHUS, MMAPOMETAJLTYPrusl,
anektpoMerautyprus. [lonsitue o koppo3uu MeramuioB. CrmocoObl 3amUThl OT
KOPPO3HH.

O6mrast xapakrepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyuyeHue, ¢QU3MYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaiblUi: TNoJiydeHue, (QPU3NUYEeCKUe u
XUMHYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCIUHECHUM.
XKEcTKoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUSI.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHEeHH. AMOTEepHbIE CBOHCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast  xapakTepucTuka MeTaioB 1o0ouHblx noarpynn (b-rpynm)
[Iepnoanuueckoi CUCTEMBI XMMUYECKUX IIEMEHTOB.

®u3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne U npuMeHEeHUEe XpoMma.

Ou3nyeckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxnenimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSMHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LMHKA U €r0 COEIMHEHH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«T"anorensr», «Cepa u e€ coenuHeHus», «A30T U Gochop U UX COCIUHEHU,
«Mertanibl TJIaBHBIX TOATPYIID), « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4HbIX METOJAX I[IO3HAHHWS MW METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHn3aliil XMMUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpEeAbl U €r0 MOCIEIACTBUS.
Ponp xumuu B o6ecniedeHnH SHEPTETUUECKONW 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMHUK B Pa3BUTUU MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCHOJB30BAHMS NpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHn4ecKue U MUHEpaIbHbIC YI00pECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuainsl aJis 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peakIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MacCoOBOM JOJIed pacTBOPEHHOTO BEIECTBA, MAacCOBOW JIOJM H MOJSIPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOpE, JOJU BBIXOJA NPOJAYKTAa pEaKIuu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBsI3€H MpU  M3yYeHWH  OOmed |
HEOpraHu4eckor XxumMuu B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCIO0JIb30BaHHE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJIICHUE, HAYUYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCU(UKalus, NEePUOIUIHOCTh, HAOIIOJAEHUE,
U3MEpEeHHUE, IKCIIEPUMEHT, MOJICIIb, MOJICITUPOBAHUE.

dusmka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEILIECTBO, TEJO, O0BEM, arperaTHoe COCTOSHHE BEIECTBA, WACAIbHBIA Ta3,
¢du3nUecKre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusmM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
Y MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBOIbI, HYKIICHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEUIECTB M MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pEeCypCHL.

TexHonorUs: XUMUYECKass MPOMBIIIIIEHHOCTh, METAJLTYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmaneBTHYCCKas MPOMBIILJICHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKHUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUalioB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMETa «XUMHS» HAa YPOBHE CPEIHETO
o0miero o0pa3oBaHMS BBIICICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOy4arolUMHUCST POCCUMCKON TpaXKJaHCKOWM HJIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HATUUYME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJICTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, SKOJIOTUUECKON KYJIbTYPbhl; CHIOCOOHOCTh CTABUThH 1IEJIU U CTPOUTH
YKU3HCHHBIC TUJIaHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYCCKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpolecce pean3aliu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUSI TpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJarommxcs B Mpoliecce peajan3alud 00pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
YBAXKECHUS K 3aKOHY U IPABOIIOPAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUHU
XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEUYECTBEHHON XMMUU;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
NPUIOXKEHNUS XWMHH, OCO3HAaHHUS TOTO, YTO JAHHBIE HAyKH €CTh pPE3YJIbTaT
JUINTENbHBIX ~ HAOJMIOACHUM, KpPOMOTJIMBBIX OKCIEPUMEHTAIbHBIX  IOHCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIICICTBHMA
MIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBCHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUST TIpaBWJI OE€30IMMacHOr0 OOpallleHus C BEHIECTBAaMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JACATEIHBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€3011acHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KypEHUS );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M  JAPYrUX BHJIAX
NEeSATEeITHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEHICHUM MPAKTHUYCCKUX 3a7a4
COITMAILHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY HM3YYCHHIO Mpodeccuil pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHCHHMSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYY, JIOIAM TPyAa U pe3ybTaTaM TPYJAOBOH NESATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIAWUBUIYAJIbHOW TpPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anvi COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHUHU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeJIECOOOPA3HOTO OTHOIIECHUS K NPHUPOAC KaK HCTOYHHUKY
CYIIECTBOBAaHHMS KU3HH Ha 3eMIIC;

MMOHUMAaHHS TJIOOAJIHLHOTO XapakTepa JKOJOTHMYECKHUX IPOoOJeM, BIIHMSHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUUYECKHUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTHKH;

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPY’KaroleM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UUMBWIN3AlMNA: B €€ TYMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KyJIbTYpbl, B PEIIEHUH TII00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIIOBUW YCHEIIHOTO TPyJa M DKOJIOTMYECKH KOMGPOPTHOM >KM3HU KaXKIOTO ujieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYLIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJTydaeMble 3HAHMSI NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa |
IPOUCXOIANIUX B HEM U3MEHEHUH, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C 1EJIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY  OOpa30oBaHUIO H
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM IO XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NEeSATEbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOEHHS MPOrPaMMBbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB IMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJIbHbIE yueOHbIE JCHCTBHs (TIO3HABAaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH U COL[MATIBHOM KOMIIETEHIIMH 00YyUaloluXCs;
CIIOCOOHOCTD o0yuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIe pe3yiabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

1) 6a3oBbIe JJOrHYEeCKHe IeCTBHS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITEIBHOCTH C TOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BaTh NP OCBOEHUM 3HAHUI NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA ISl OOBSICHEHUS! OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIS KJIACCH(PUKAUU BEIIECTB U
XMMUYECKHUX PEaKIUi;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MO/JIENH, TPEOOPa30BLIBATH MO/ICIbHBIE MTPEACTABICHUS — XUMUYECKHU I
3HaK (CHMBOJI) DJJIEMEHTa, XUMHuYeckas QopMmyJia, YpaBHEHHE XHUMHYECKOMN



peaKknmuu — TPU PEIICHUH YYCOHBIX ITO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAy4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECCKUX
peaxkuuu;

(GbOopMyIHpPOBATH IIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBHI JUJII (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOJIONATh 32 XOJI0OM
mpoiiecca, CaMOCTOSITEILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000IIIEHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCICI0BAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JEATEIBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
IOMCKY METOJIOB PEIICHHWS TNPAKTHYCCKUX 3a]a4y, NPUMCHCHHIO Pa3IMYHBIX
METOJI0B MTO3HAHUS.

3) pabora ¢ undopmaunmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4yHO-
NOMyJIsipHAsl JUTepaTypa XHMHUYECKOrO COJAEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOTHEHUS Yy4YEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

NprOOPETaTh OMBIT HCIOIB30BAHUA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TpEICTaBIICHUS
uHpopMaIryu (CXeMbl, rpaduKH, TUArPaMMBbl, TAOIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KAadecTBE CpPEICTBa Tpu pabore cC
XUMUYECKOW WHPOpMANHME: TPUMEHSITh MEXKIpeAMEeTHbIe ((QHU3nuvecKkue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0OCYK1aeMOM TEMBI B X0JI€ AUAJIOra W/Win
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIbHO BBITIOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
ITOJIYYEHHBIX CAMOCTOSATENBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, pealn3aliui y4eOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3MIIMK B
X0J1e 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBepCAJIbHbIC y4eOHbIe 1eHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Uead W 3aJauyd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JIEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX U HCCJEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN Ccroco0 HX penieHus ¢ y4€TOM TMOJIY4YeHHs HOBBIX 3HAHHMM O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYIIECTBIISATh CAaMOKOHTPOIIb JIEATEIPHOCTH HAa OCHOBE CaMoOaHaIW3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro o0Imero o0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUEC
I y9eOHOTO MpeaMeTa « XUMHUS» Hay9IHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHIA
110 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOpPa30BaHUIO 3HAHUI, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHUSA M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYaIlHUsX, a TAKXKE B pPeaJbHBIX KU3HCHHBIX CUTYAIMsIX, CBI3aHHBIX C XuMuei. B
nporpaMMe TI0 XWMHU TPEIMETHBIE pPe3yJdbTaThl MPEACTABIEHB IO TOAaM
U3YYCHHUS.

10 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHHYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX UCTOYHUKOB SHEPTHH, B obOecrieueHU N palMoOHAILHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KyJIbTYphI
YeJoBeKa, a TaKXKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOuTajel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIIMOHATIbHAS
rpyIma, paaudkan, CTPYKTypHbie GopMmynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAas), HW30MEpPbl, TOMOJIOTUYECKHH psJ, TOMOJIOTH, YIJICBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICpIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIC COCIUHCHHS; TEOPUHU, 3aKOHBI
(mepuonuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHHUSI
W TPEeBpallleHHs] HHEPrUd TNpPU XUMHYECKUX pEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JEXKalllUe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHU3MaX XHWMHUYECKHX PpEeaKIHil, TePMOJUHAMHYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIMSHUM aTOMOB U T'PYIII aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dekTol, opueHTanTsl | 1 Il pona);
(akToNOrNYeCKUEe CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30ImacHOM
UCIIOJIb30BAaHUM BaYKHEHIIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YelOBeKa, OOMIMX  HAyYHbIX  MPUHIHUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METaHOJIa, IepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIOJIH30BATh COOTBETCTBYIOIINE MOHSATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTNHEHUN;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHHS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) (OPMYIT OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHYECKUX PEAKIUNA U PACKPHIBATH UX CYIIHOCTH:
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi  TOCPEJCTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAIUH
X XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHWM: YCTaHABIHMBATH MPUHAIICKHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHIO K OMpPEACIEHHOMY
KJIacCy/TpyIie COEIWHEHMH, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BAHMS ISl OTHEJIBbHBIX
NPEICTaBUTEICH OPraHMYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOIYOJI, TJIUICPHH,
ATUJICHTIIUKOJb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAsI
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTeapUHOBAs, OJICMHOBAs, MATbMUTHHOBAS KUCJIOTHI,
TJIMIIHMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWIMH, JTUBUHUJ, HW30TPEH, XJOPOIPEH,
CTUPOJI U IpyTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opraHudeckux BemiectB A. M. ByTiepoBa /st 00bSICHEHUS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHMS;

c(hOpPMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
duznueckre U XUMUYECKHME CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
QJKUHOB, apOMAaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX U CIIOXHBIX 3(UPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, YrJeBOAOB (MOHO-, IU- W TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAY  HHUMH  yYPaBHCHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUIIa KOBAJICHTHOM CBS3M (G- U TM-CBSI3H), B3AUMHOTO BIIUSHUS aTOMOB
U TPYTI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapPaKTEPU30BATH UCTOYHUKH YTIEBOJAOPOTIHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepadoTKH M
IPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHUS — HAOJIOJICHUH, U3MEPEHUHU, MOJICITUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHUS IPUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3yUYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTHh YMEHHUII: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUMU C
MOHSATUSMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTb YMEHHM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSAM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (HU3UUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIibl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TO3WIUH  DKOJOTHMYECKOM  O€30IaCHOCTH  IOCIIECACTBHUS ~ OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO TUIAHUPOBATh U TMPOBOIUTH
XUMHYECKUM DKCTIEPUMEHT (MOJy4YEHHE U U3YUYEHHE CBOWCTB OPraHMYEeCKHUX
BEILIECTB, KAYECTBEHHbIC PpEAKUMHU YTIJIEBOJAOPOJOB PpA3IMYHBIX KJIACCOB U
KHUCJIOPOJCOAEPKAIUX OPTaHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1a4 10 PACIO3HABAaHWIO OPTaHWYECKUX BEIIECTB) C COOJIOCHUEM TPaBHII
0e30mMacHOro OOpaIleHuss ¢ BEIIeCTBAMU M J1TA0OpaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€b HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATD U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMEHHUIA:

cOOJIIOIaTh MpaBHiIa SKOJIOTHYECKU I1€JIeCO00pa3HOTO TMOBEICHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOErO 3/I0POBBS, OKPYKAIOIICH
IIPUPOJHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca TTokaszareis [1/1K;

aHAJIM3UPOBATH 11€7I€CO00PA3HOCTh MPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHHUSI COOTHOIIICHUS PUCK-TI0JIb3A;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IICJICHAIIPABICHHBIN ITOUCK
XUMHAYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y9eOHO-HAaydHAs
JUTEpaTypa, CPeJACTBA MacCcOBOM mHpoOpManuu, HTepHET U apyrue), KpUTHUSCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, mepepadaThiBaTh €€ M UCIO0JIH30BaATh
B COOTBETCTBHH C IMOCTABICHHOW YU4eOHOM 3a/1a4ueil.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHMS Kypca «OOIass M HeopraHudeckas
XUMHSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBIICHUN MOPUPOJBI, O MECTE U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIlMOHAIBLHOTO MPHUPOJIONOJIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUA — XUMHUYECKUM D3JIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 000J0YKa aToma, S-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToMma, THOpHAM3alus aTOMHBIX OpOuTajiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBS3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsA pPEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIHUTHI,
HEJJICKTPOJIUTHI, JJIECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIUAINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dexT
XMMUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHYECKON AUCCOLMAIU, TEPUOAUUYECKUI
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELIECTB, 3aKOH COXPAaHECHUS U
MPEBPALICHUSA SHEPIUU MPU XUMHYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XMMHUH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTM  XUMHUYECKHUX  SIBJICHUH;  COBPEMECHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TIPEICTABICHUS O MEXAaHU3Max XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX M  KHHETHYECKHX  3aKOHOMEPHOCTIX  HUX
MPOTEKaHUsA, O XHUMHUYECKOM PABHOBECUH, PACTBOpPAX WU JHUCIIEPCHBIX CHUCTEMAX;
(daKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJYYCHHH W 0€30MacHOM
HCIIOJIb30BAHUU BXKHEHIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NESITEIBHOCTA  4YeJIOBeKa, OONMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHbBIC INMPHU3HAKH TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
OINMCAHUM HEOPTaHWYECKUX BEIIECTB U UX MTPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M YPAaBHEHUHW XHMHUUYECKHX  PpEaKIHi,
cucrematnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, MeETaJUIMuecKasi, BOJOpPOJHAs), THUI KPUCTAUIMUYECKON PEHIETKH
KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKUE PEAKIUU 10 Pa3IUYHBIM IPU3HAKAM (YUCTY
U COCTAaBy pearupyrolux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHUIO
CTEMEHEeW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHE); CAMOCTOSITEIbHO BRIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUBUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOTO 3akoHa JI.
N. MeHnaeneeBa U 1IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnneneeBa,  HUCHONB3ys  MOHATHUA
«QHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHbIC
opOuTann», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHYECKHUX AJIEMEHTOB M HUX
COeIMHEHUNM 1o mnepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MeHneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JICKTPOHHBIX 000JIOYECK;

chOpMHPOBAHHOCTh YMEHHUW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKIAThH
CYyLIECTBOBAHME T'€HETHYECKOW CBA3M MEXKJYy HEOPraHMYECKHMMHU BELIECTBAMH C
MIOMOULIBI) YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHTEIBHBIX PEAKIIUNA MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUA OOBICHATH 3aKOHOMEPHOCTH TMPOTEKaHUS
XUMHYECKUX PEAKIHMI C YYETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHEUIHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHakKa,
o0llMe HayyHble TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JIECO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U Ui OOBSICHCHHS XMMHUYECKUX SIBICHHM, MMEIONIUX MECTO B MIPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aUMOCBSI3b XMMHUYCCKHUX 3HAHHUU C
MOHATUSIMU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALIMSY;
MaccChl BEIIeCTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OHOTO W3 YyYaCTBYIOUIUMX B PEAKIIMH BEIIECTB; TEIUIOBOTrO 3(dekra
peaKIuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMAINM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKluHu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT MpUMEeCH); MIOJIM BBIXOJA MPOAYKTA PEaKIUU; OOBEMHBIX OTHOIICHUU
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUN  SKCIEpUMEHT  (TpOBENEHHWE  peakiii  HWOHHOrO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOI'0 COCTaABA HEOPraHUYECKUX BEILECTB, ONPEICICHUE
Cpeapl pPAcTBOPOB BELIECTB C MOMOIIBIO HWHIAWKATOPOB, H3YYEHUE BIUSHUSA
pasnuYHBIX  (HAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIbHBIX 3a7ay 1o TemaM «Mertame» u  «Hemeramnb») c¢
coOmoieHneM TpaBuil 6€30mMacHOro0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1ab0paTOpHBIM
obopynoBanuem, (opmMymupoBaTh IIe€db HCCJICAOBAHHS, TNPEICTABIATH B
paznuuHoi QopMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh M OIIEHUBATH MX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyao u jabopaTopHbIM 00OpyJOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHITIOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH I€JIECOO00pPa3HOTO TMOBEACHUS B OBITY U TPyAOBOH
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOIIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICVUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMAas cMbIch nokaszaresns [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4YHas U yueOHO-HaydHAas
JUTEpaTypa, CpeacTBa MaccoBoi uHpopmainuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 HMH(pOpMaIUIO, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3aadei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUSI OPTaHUYECKUX COeTMHEHU A. M. 8 0 0
bytneposa
Hroro no pazaeny 8
Pa3znea 2. YriieBoaopoanbl
[IpenenbHbIE YTrIeBOIOPOAbI — allKaHBI,
2.1 P Y P 5 1 1
LUKIIOATIKAHBI
HenpenenbHble yrieBoa0OpO/Ibl: aKEHBI,
2.2 Pedt YIICBOAOPOA 14 1 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pOo bl (apeHbI) 8 1 1
54 [IpupoaHbIe HCTOYHHUKY YTIIEBOJOPOIOB U UX 4 0 0
' nepepadoTKa
2.5 ["anmoreHpou3BOIHBIE YTIEBOIOPOIOB 4 1 0
Hroro no pazneny 35
Pa3zpnen 3. Kuciopoaconep:xanue opranudeckmue coeAuHeHUs
3.1 Cruptsl. DeHon 11 0 1
KapOoHuIbHBIE COeTMHEHNS: aTbJICTUIbI U
3.2 21 1 1
keToHbl. Kap6oHOBbIe KUCIOTHL. ClI0KHBIE




a¢upsl. XKups

3.3 VrneBobl 9

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMuHBL. AMHHOKHACIIOTHL. benku 12

Hroro no pazgeny 12

Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 BrIicokOMONEKyIIIpHBIE COETMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoarueckasi cucTeMa XUMHYECKHIX 9 0 0
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro no pazgeny 39
Paznea 2. Heoprannueckasi xumusi
2.1 Hemerans 31 3
2.2 Mertambl 23 2
Uroro no pazaeny 54
Pasznea 3. Xumus u ;Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9 0 0
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaUeHNE OPraHUYECKON
XUMUH, MIPEICTaBICHIE O MHOI000pa3un
OpPraHWYECKNUX COECIMHEHHUU

DJEKTPOHHOE CTPOCHHE aToMa yTiiepoa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa YTJiepoa

XUMHUYECKas CBSI3b B OPraHUUECKHUX
CcoeTMHEHMIX. MexaHu3Mbl 00pa30BaHUs
KOBQJICHTHOM CBSI3HU, CITIOCOOBI pa3phIBa
CBsA3eH

Teopust cTpoeHHs] OpraHu4ecKUX
coequHenuii A. M. bytnepoBa

Bunbl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIC

3¢ deKThI B MOJIEKYJIaX OPraHUYECKUX
COCJIMHEHU M

[IpencraBnenue o knaccuukauy 1
cuctemaruueckas HomeHknarypa (IUPAC)
OpPraHUYECKUX BEIECTB

Knaccugukamus peakiuii B opraHu4ecKoi
XUMHUHU




CucreMarusanuys u 0000ILIEHUE 3HAHUN 1O
TEME

AJKaHBl: TOMOJIOTMYECKUH psijl, oOmas
(bopmyra, HOMEHKIIATypa U U30MEpus,
AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxaeHnue aikaHOB B IPUPOJIE.
Crioco0bl MoJTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[uxnoankanel: o6mas Gopmyna,
HOMEHKJIATypa ¥ H30MEpHs, OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CITOCOOBI
MOJTyYCHHS U TIPUMCHEHUE

13

Pemenne pacu€THBIX 337124 HA
OTIpEJICIICHUE MOJICKYJIIPHOUN (hOPMYJIbI
OpPraHWYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJSIM aTOMOB DJIEMEHTOB, BXOIAIINX B €ro
coctaB. CucteMaTu3alus 1 0000IeHE
3HAHMH 10 TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, o01as
(dhopMyIa, HOMEHKIIATypa, YIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpykTypHas ¥ IIUC-TpaHC-U30MEpUs
AJIKEHOB

15

dusnuecKkue 1 XUMHIECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa




CrniocoOblI moryueHust 1 IPUMEHEHNE

16
aJIKCHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[losydyeHune aTUIeHa U U3YyYEHHUE €T
cBoiicTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 OTIpeJIeTICHUE MOJICKYJISIPHOUN (hOpMYJIBI
OpPraHUYECKOTO BEIECTBA
AJKaIMeHbl: CONPsHKEHHBIE,

19 M30JIMPOBAHHBIC, KYMYJHUPOBAHHbIC.
Oco0eHHOCTH AIIEKTPOHHOT'O CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIAEHOB

21 CriocoObl TTOTy4YeHUsT ¥ IPUMEHEHNE
aJKaJueHOB
AJKMHBI: TOMOJIOTHYECKHH psiJi, o01as

99 dhopmysia, HOMEHKIIATypa, MJICEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKY/I,
(bu3uvecKue cBOMCTBA

23 XuMHYeCKHe CBOMCTBA aJIKNHOB

24 KauecTBeHHBIC peakIiuy Ha TPOUHYIO CBSI3b

25 Crioco0bl MoNTy4eHus U IPUMEHEHUE
aJIKUHOB

26 Pemienue 3agau: pacy€Tsl 0 ypaBHEHUIO
XUMUYECKON peaKuu

97 CucreMaru3anus u 0000IIeHHE 3HAHUH 10
TeMe

28 ApeHBI: TOMOJIOTHYECKUH psii, 001Iast




(dhopMyIia, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OCH30J1a ¥ TOJTy0JIa, NX (PU3HYCCKUE
CBOMCTBaA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MPUCOSAMHECHHUS, OKUCIICHAE TOMOJIOTOB
OeHzona

31 Oco0EHHOCTH XUMHUYECKUX CBONCTB
CTHpOTa
Pemenune pacu€THbIx 3a1a4 Ha

32 OTIpeICTICHUE MOJICKYJIIPHOUN (hOPMYJIBI
OpPraHHYECKOT o BEIIeCTBa

33 Crioco0bl MoJTy4eHus U IpUMEHEHUe
apeHoB

34 I'enetnueckas CBS3b MEXIY Pa3IMUHBIMU
KJIacCaMH YTJIEBOJOPO/IOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peaknuii. CucreMaruzaius u 00001IeHHEe
3HaHUU 1O TeEMeE

36 [Ipupoansriii ras. [lomyTHbie HeTAHBIE
ra3bl

37 KameHHbI# yronb v MPOIyKTHI €ro
nepepadoTKu
Hed1b 1 ciocoOslI €€ nepepaboTKH.

38 [IpumeneHne MpoayKTOB MepepadboTKu

HepTH




39

I'enetnueckas CBA3b MCKAY pa3JInYHbIMU
KjlacCaMH yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEaKLIUU
3aMelleHus TajJoreHa

41

JeicTBue menouent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamnys 1 0000IeHNe 3HAHUHN 110
pazaeny "YrieBogopoasr"

43

KonTponbHas pabota o teme
"Yraesomopoibr"

44

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psiji, obmas popmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KIIaCCU(PUKAIIHS,
(du3nveckne CBOWCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

Crioco0n1 MOJIYUCHUA U IPUMCHCHUC
OJIHOATOMHBIX CITMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
n30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XMMHUYECKHUX CBOICTB

48

MHOroaToMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIULEPUH, UX PU3NYECKUE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI mostyueHust 1 IpUMEHEHNe




MHOT'OQ@TOMHBIX CIIMPTOB

@deHouI: CTPOCHUE MOJIEKYIBI, (pru3nyeckue

50 .
cBoiicTBa. TOKCUIHOCTH eHOIA

51 XuMHYeCcKue CBOMCTBa (heHoIa

59 CriocoObI TOJTyYeHUS ¥ IPUMEHEHHUE
(dhenomna
[IpaxTnueckas pabota Ne 2. Pemenue

53 IKCMIEPUMEHTAIBHBIX 337124 10 TEME
"CnupTtsl U (heHobl"

54 Cucrtematusanuus 1 00001IeHIE 3HAHUN 110
TeMe
AJNBIIETHIBI M KETOHBI: JICKTPOHHOE

55 CTpOCHUE KapOOHWIBHOM TPYTIIIEI,
TOMOJIOTHYECKHE PsAJIbI, o01as hopmya,
M30MepHsl 1 HOMEHKJIaTypa

56 ANBIIETUIBI M KETOHBI: (PH3HUECKUEC
CBOWCTBA; PEaKIUK MPUCOCTUHCHHUS

57 Peakiiuy OKuCIICHUS M KAYECTBEHHBIC
pEaKIMy aIbJCTUIOB U KETOHOB

58 CriocoOBbI MoJTydeHUS allbJICTHIOB U
KETOHOB
O/IHOOCHOBHBIC MPE/IeIIbHBIC KAPOOHOBBIC

59 KHCIIOTHI, 0COOEHHOCTH CTPOSHUS UX
MOJIEKYTT

50 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pU3MvecKue CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

OcobeHHOCTH CBOMCTB MypPaBbUHON
KHACIOTHL. MHOr0o0Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOoOEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, TMIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHCJIOT

64

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

Crioco0bl MoJTy4eHus U IpUMEHEHUe
KapOOHOBBIX KHUCIOT

66

CrnoxHbie (OUPBI: TOMOJIOTHYECKUH P,
obmas popmyia, uzomepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHUECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3aa4: 110 YpaBHEHHUIO
XUMHUYECKON peakluu, Ha OIpeieIeHHe
MOJIEKYJISIPHOHM (hOPMYIIbI OPraHU4eCKOro
BEIECTBA

69

[IpakTueckas pabota Ne 3. Pemenue
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"KapOoHoBsle KucnoTsl. CinoxxHble 3pups"

70

XKupst: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THUAPOIU3)

71

Oco6eHHOCTH CBOUCTB JKUPOB,
COZIepIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOaE

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, NX Morolee aeicreue. Iloasarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMC)
I'eneTnyeckas CBSA3b YIIIEBOJAOPOIOB H

73 KHCIIOPOJICOICPKANTUX OPTraHUICCKIX
BEIIECTB

72 Pacu€tel 0 ypaBHEHUSM XUMHUYECKUX
peakuui

75 Cucrtematusanuus 1 00001IeHNE 3HAHUN 110
TeMe
OOm1ast xapaKTepUCTHKA YTICBOJOB U

76 Kiaccuukaiuys yrieBo10B (MOHO-, TU- U
TTOJTHCaXapHU/Ib)

77 MoHocaxapubl: pU3HUECKUE CBOMCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HENIEATESILHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MaJlbT03a U

79 nakto3a. Haxoxaenue B mpupoe u
MPUMEHEHHE JUCAXaPH]IOB
[Tonucaxapuapl: CTpPOEHUE MAaKPOMOJIEKYT,

80 ¢bu3nyeckrue 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

81 ITonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 33124 Ha

OIMPCACIICHUC NOJIM BbIXOJAA MPOAYKTa




pCakiuu OT TCOPECTUUCCKU BOSMOXKXHOI'O

83

Cucremarusanus 1 0000ILEHNE 3HAHU 110
pasneny

84

KonrtponsHas pabora o teme
"Kucnoponcoaepxaiiue opraHuyecKue
coeMHeHUs"

85

AMUHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIAaTypa U (pU3NYECKue CBOMCTBA

86

XUMHUYECKUE CBOMCTBA A (PaTUUECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHYECKUX CBOMCTB aHWJIMHA

88

CriocoOBblI MmoTydeHus ¥ IpUMEHEHHE
annpaTUHICCKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nuzoMepusi, pusnueckre CBONCTBA.
OTtnenbHBIE MIPEICTABUTENH O
AMUHOKHCIIOT

90

XuMHJecKre CBOMCTBa AMHMHOKHUCJIOT, UX
0MO0J0rMYeCKOe 3HaUY€HHE aMUHOKHUCIIOT.
CuHrte3 n TruapoJus3 ICnTuaoB

91

benku xak npupoHble TOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHE CBOICTBA OEIKOB

93

A30Tconep>1<aume TCTCPONUKINYCCKUC
COCOIMHCHMA. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHUEC U OuoJIoruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"A30TCcoiepKalie OpraHnyecKue
COeTMHEHUS"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coennHeHnn"

96

KonTponbHas pabota o teme
"A30TCOoaepKaIAEe OPTaHUYECKUE
coenuuenus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSMHEHUN 1
METObl UX CHHTE3a —II0JIUMEPHU3aLIUS U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTunu3zamus u nepepadoTka
IlacTuKa

99

DJ1acTOMEPbI: HATYyPAJIbHBIN
CUHTETHYECKUE KayuyKku. Pe3una

100

Bonoxkna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepr CIICHHUAaJIBHOI'O
Ha3Ha4YCHUA

101

IIpakTtuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacno3HaBaHMe ILIACTMACC U BOJIOKOH"

102

O06o011eHre 1 cucTeMaTu3aus
M3y4EHHOI'0 MaTepHaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COETUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUN 1
aJIeMeHT. M30ToIn!
9 CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccudukanust XuMrH4ecKux 3J€MEHTOB (S-, 1
p-, d-, f-anemenTsI)
4 Pacnipenenenue 3meKTpOHOB IO ATOMHBIM 1
opOuTansIM
DNeKTpOHHBIE KOHPUTYpAIMd aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
5 DNEeKTPOHHBIC KOH(PUTYpAlIMX HOHOB. 1
DIEeKTPOOTPULIATEITLHOCTh
[Tepnoanueckwuii 3akoH u I[lepuoaudeckas
7 cHUcTeMa XMMHYECKUX anemeHToB /. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuoam
9 Cucremaruzaiys 1 0000IIeHNe 3HAHUH 10 1




TEMC

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3b. MexMONEKyIIIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBnenHus 0 KOMIJIEKCHBIX
COCIMHEHMSIX: COCTaB M HOMEHKJIaTypa

13

BemectBa MosieKysipHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTANINYECKUX PEIIETOK U CBOWCTBA
BELIECTB

14

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOMIHBIX paCTBOpax

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

Crioco0bl BbIpaKEeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ KCIOIb30BAHUEM ITOHSATHI
""MaccoBast 10151 paCTBOPEHHOTO BellecTsa',
"MoJsipHas KOHUEHTpauus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/IS{ n 0606H_ICHI/Ie 3HAHUH 110
TEMC




20

Konrpomnsnas padora no temam "Crpoenue
aroma. [lepronueckuii 3aKOH U
Hepnom&qecxas{ CHUCTEMA XUMHNUYCCKHUX
anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Krnaccudukanus XuMHYECKUX peakluii B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHAX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEaKIUH.
TepMoxumuueckue ypaBHEHUS

23

Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepMOXUMUYECKIM YpaBHEHUSIM

24

CKOpOCTh XMMHUYECKOU peakinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xatanuzatopbl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIn

26

[IpakTuueckast pabora Ne 1 mo Teme
"BiustHue pa3nudHbIX GaKTOpoB HA
CKOpPOCTb XUMHUYECKON peakiuu"

27

OO6patuMble U HEOOpATUMBbIE PEAKLINH.
XHUMHUYECKOE paBHOBECUE

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
I0JIOKEHHE XMMHYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILICCKaH JUucconuanus. CunbHbIC
U cl1a0Oble QJICKTPOJIUTHI. CrerneHb




JUCCoranmn

Nonnoe npoussenenue Boapl. Cpesa BOJHBIX

30 pacTBOpoB. Bomopoausrit mokazarens (pH)
pacTBopa

31 I'maponus coneit. Peakuuu, nporekaroniye B
pacTBopax 3JIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XuMHYECKUE peaklui B pacTBOpax
3IEKTPOIUTOR"
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE

33 peakuu. BaxHelme oKUCIUTENH U
BOCCTAaHOBHTEIN

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0)
Oamanca

35 DIIEKTPOJIM3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3audHBIX THIIOB

38 Cucremaruzaiys 1 0000IIeHHe 3HAHUH 110
teme "XuMHUUeCcKre peakiuun"

39 KoHnTtposbHas padota nmo teme "XuMuueckue
peakuun"
[Tonoxenne Hemerannos B [leproanueckoit

40 CHUCTEME XUMHUYECKHUX snemMeHToB /. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS UX
aToMoB. Du3nUecKue CBOMCTBA HEMETAJIJIOB

41 AJIOTpOnUs HEMETAJUIOB (Ha IpUMepe

KHCcIopoJia, cepsl, pocdopa u yriepoaa)




Bopopon: nonydyenue, pusndeckue u

42 XUMHYECKHUE CBOMCTBA. [ HIpuIbl
["asnorensl: HAX0XACHUE B IPUPOJIE, CITOCOOBI

43 MoNy4YeHHs, (PU3NIECKUE U XUMHUECKHUE
CBOICTBA
lNanorenoBopopoasl. Baxuernme

44 KHCJIOPOJICOIEPIKAIINE COSTUHEHUS
raJOreHOB
JlaGopaTopHbIe ¥ TPOMBIIICHHBIE CITIOCOOBI

45 MOJTy4eHus ranoreHoB. Ilpumenenue
TaJIOT€HOB U UX COETMHEHUN
[IpakTueckas pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"T"anorensr"
Kucnopona: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI MOTYYESHHUS,
(dbuznueckue U XuMu4yeckue cBoiictea. O30H.
[IpumeHeHue KUCIOpOa U 030HA

48 OKcHIBI U IEPOKCHUIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxOXJ€HHE B PUPOJIE, CIIOCOOBI

50 MOJIy4eHUs, (PU3UUYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo/, cyiabhuabl

59 Kucnopoaconepxaiine coeTuHEHUs CEpHI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u




eé coequuenus"

A30T: Hax0XJIeHUE B IPUPOJE, CIIOCOOBI

o4 MoNy4eHHs, (PU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI

55 Kucnoponconep:xaiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumMeHeHme a30Ta U €ro COeMHEHUI.
A30THBIE yH0OpeHus
®docdop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 MOJIy4eHHUs, (PU3NYECKUE U XUMUYECKHE
coiictBa. ®ochuasl u Gpochun

58 Oxkcunpt hocdopa, pochopconepxarnire
kucioTel. Comu pochopHO KUCTOTHI

59 [Ipumenenne Gocdopa u ero CoOeTUHCHUIA.
dochopHbIe yI0OpeHHs
[Ipaktuueckas padora Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe "A30T U
dhocdop u ux coenuHeHU"
Yrneposa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIC MOU(PUKALINK; HU3HICCKHE 1
XMMHUYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yraepoxaa(ll), okeun yriepoma(lV),
yroJjibHasi KUCJIOTa U €€ COJU

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoXaeHue B pUpoJie, CocoObl

64 NOJy4YeHUs, (PU3NUYECKUEe U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kxpeMHueBast KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCINHEHHM.

66 Crexio, ero noxy4eHue, BUIbl CTEKIIA

67 Pemenue 3a1a4 pa3InyHbIX TUTIOB

68 Cucremaru3anus U 0000IICHIE 3HAHMI 110
teme "HemeTamner"

69 KonTponbHas padora o Teme "HemeTasr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOM pabOTHI,
KOppeKLHs OIHO0K
[Tonoxenne merannos B Ileproanyeckoin

71 CHCTEME XUMHUUYECKUX DJIEMEHTOB.
OCc00EHHOCTH CTPOCHHMS DIIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHre MeTaIoB B OBITY M TEXHUKE

73 CmuiaBsl MetaiioB. Kopposus MeTamios

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIJIEKTPOXUMHUYECKUI Pl HAIPSIKECHUI

75 MeTaiuioB. OO01IHe crnocoObl MOTy4YeHUs
METAJIJIOB
OO6mas xapakrepucTuka MetamioB |A-
rpynmsl [leproauyueckoit cucTeMbl

76 XUMHMYECKUX dJ1€MEHTOB. HaTpuit n kanuit:
MoJy4eHue, GU3NYeCKue 1 XUMUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHU

77 Oomas xapakrepuctuka Metayos |HA-

rpynnsl [leppoauueckoit cucTeMbl




XUMHYECKHUX DJIEMEHTOB. Maraui u

KaJIBIUI: TIOJTydeHue, PU3NICCKHUE U
XUMHYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCIMHEHUI

78

XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHuUI: ony4yeHue, pusndeckue u
XUMHYECKHE CBOWMCTBA, IPUMEHEHHE

80

AMpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

82

[Ipaktrueckas padora Ne 7. Permenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeME
"Metauibl T1aBHBIX ToATrpymm"

83

OO6mras XxapakTeprucTUKa METAIIOB
1nmo6ouyHbIX noArpynn (b-rpymm)
[Teproauueckoil cucTeMbl XUMUYECKHUX
9JIEMEHTOB

84

duznyeckne ¥ XUMHYECKUE CBOMCTBA XpoMa
Hu €ro COC,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueiiive coeiMHEHUs] MapraHiia.
[Iepmanranar Kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnuecKkne U XUMUYECKHUE CBOMCTBA JKelle3a
u ero coeauHeHun. [lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3nyecKkrue U XMMUUECKHE CBOMCTBA MeIH U




€€ COCIMHEHUM, UX IIPUMEHEHUE

duznueckre 1 XUMUYECKUE CBOVCTBA [IUHKA

88 U €T0 COCTMHEHUH, UX IPUMEHEHHE.
' apOKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 337124 10 TEME
"Metaiibl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O0600111eH1E U cHCTeMaTU3alls U3YYEHHOT O
Marepuana no teme "Metamib"

92 Kontponbnas padota mo teme "Metaysr"

93 AHanu3 pe3yJbTaToOB KOHTPOJIBbHON PabOTHI,
KOPPEKITHs OITMO0K
Ponps xumuu B obecrieueHnn yCTOMYHUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
Hay4YHBIX METOJIaX UCCIIeIOBAaHUS BEIIECTB
HayuHble npuHIUIBI OpraHu3aIiu

95 XUMHUYECKOT0 ITPOU3BO/ICTBA.
[IpombInieHHbIE CIOCOOBI MOTYUYEHUS
BYKHEHIIINX BEIIECTB

96 XHMHUYECKOE 3arpsi3HEHUE OKpY Karolen
CpeIbl U ero MoCIeACTBUS

97 XUMHUS U 3]I0pPOBbE YETOBEKA.
JlekapCTBEHHbIE CpeJICTBA

08 Xumus nuim. Poiabs xumun B obecriedeHun
MUIIEBOI 6€30MacHOCTH

99 Kocmernueckue u napgromMepHble CpeIcTBa.

BbriToBag xumus




XHMHS B CTPOUTENBCTBE. BakHeiue

100 CTPOUTENBbHBIE U KOHCTPYKITHOHHBIE 1
MaTepuabl
101 XHMHS B CEIBCKOM XO35MCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE y100pEHUS
102 CucremaTtu3zanus 1 0000IIeHHE 3HAHUN 1O 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 11 knacc/ Ilyzakos C.A., Mamuauna H.B., [TonkoB B.A., AkiinonepHoe
obmectBo «M3aatenscTBO «IIpocBenieHne»
Xumus, 11 knacc/ [ly3akoB C.A., Mamauna H.B., Tlonkos B.A., AkunonepHoe

O6H_IGCTBO «HSI[&TCJ'IBCTBO ((HpOCBeIJ_IeHI/Ie»

METOANYECKUE MATEPHUAJIBI JIJISA YUUTEJIA
https://workprogram.edsoo.ru/work-

programs/2500429?sharedToken=V78DuwHXQ6

IMN®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://workprogram.edsoo.ru/work-

programs/2500429?sharedToken=V78DuwHXQ6








