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MNOACHUTEJIBHASA 3AIIMCKA
PabGouass mporpamMma Mo XUMHHM Ha YpOBHE CpeHEro o0uiero oopa3zoBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06
obOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
benepanbHO oOpaszoBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanua(POIl COO), npencrapneHHbix B denepanbHOM TrocyaapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yuyeOHOro mnpeameTa «XuMHs» B 00Opa3oBaTelIbHBIX OpraHuzanusx Poccuiickoit
denepanuu, peain3yoluX OCHOBHbIE 00pa30BaTeIbHbIe MPOTPAMMBbI, 1 OCHOBHBIX
nosioxkeHui «CTpaTeruu pa3BUTHsI BOCIUTaHus B Poccuiickoit
®enepanuu Ha nepuoa Ao 2025 roxa» (Pacnopsixenue [IpaButensctBa PO ot

29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpOBHE YIiayOJEHHOTO W3yYeHHs 3aHHMaeT Ba)KHOE MECTO B
CHUCTeME €CTECTBEHHO-HAYYHOro oOpa3oBanmst ydammxcs 10—11  kmaccos.
W3ydyenne mpeamera, peanusyeMoe B YCIOBUSX Au(PPEPEHIIMPOBAHHOTO,
npouibHOrOo OOyYeHHs, MPU3BAHO OOECHEeUYuTh 0011e00pa3oBaTEeNbHYI0 U
OOIIEKYJIbTYPHYI0 HOJATOTOBKY BBIMYCKHMKOB INIKOJBI, HEOOXOIUMYIO IS
aJlanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM >KU3HHU B COLUYME, a TaKXkKe JIs
IPOJOJDKEHUST OOydeHUs B OpraHu3aluax Hpo¢ecCHOHAIbHOIO oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nporpamme no XuMuM Ha3HaueHHE mpeaMera «XHUMHS» IOJIydaeT
HOApOOHYI0  MHTEpPHpPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIAraloIIMMHU
nosioxeHusMu  PI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COJIepKaHus,
pe3yabTaToB OOy4YeHHs M TpeOOBaHMM K YpPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJISIOTCS CIEAYIOLIUE BBINOJIHSAEMBIE MPOrpaMMoON IO
XUMUHU (PYHKITHHN:

- ”HQOPMAIIMOHHO-METO/IMYECKAsI, pealu3amusi KOTOpOod obecrieunBaeT
MOJIYYCHUE TIPEJCTABICHUS O IENAX, COJACpXKaHUHU, OOIel CTpaTeruu
oOydeHwsl, BOCIUTAHUS U PA3BUTHS 00YyUaIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

* OPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpasi NPEeAyCMaTPUBAET ONPEACICHUE:
NPUHLMUIOB CTPYKTYPUPOBAHUS M  IOCIENOBATEIBbHOCTH  H3YYEHUS
yueOHOTO  Marepuaina, KOJUYECTBEHHBIX W KAa4eCTBEHHBIX  €T0
XapaKTePUCTUK; TOIXO00B K (HDOPMHUPOBAHHUIO COJEPIKATETHHON OCHOBBI
KOHTPOJISI U OLEHKU OO0pa30BaTENbHBIX JIOCTHKEHHN OOy4Yaromuxcs B
paMKax UWTOTOBOWM aTTecTalud B (QopMe €eIUHOr0 TOCYAapCTBEHHOIO
3K3aMEHA M0 XUMHUHU.



[Iporpamma ajist yrimyOiaEHHOTO U3YUECHUS] XUMUU:

* YCTAaHABIIMBAECT UHBAPUAHTHOE MPEIMETHOE COACPKAHUE, 0053aTEIbHOE ISt
M3yUeHUsI B  paMKax OTACNbHBIX mpoduied, mpeaycMaTpuBaeT
pacrpefieieHue U CTPYKTYpUPOBaHHUE €ro IO KiaccaMm, OCHOBHBIM
CoJiepKaTeNIbHBIM JIMHUSM/pa3fiefiaM Kypca;

- 1a€T MPUMEPHOE paclpejielieHue yueOHOr0 BpeMEHHU, PEKOMEHYEeMOTro IS
U3YUYEHUS OTJEIbHBIX TEM;

e IpeJIaraeT MOPUMEPHYIO  TOCJIEAOBATEIBHOCTh  H3y4YeHHs]  y4eOHOTro
Marepuanga ¢ y4€TOM JIOTHKH TOCTPOSHUsI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

* 1a€T METOJUYECKYIO MHTEPIPETAIMIO TIeJIeH 1 3a7a4 U3yUYCHUS MpeMeTa Ha
yrayoJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME
cpeaHero oOmiero 00pa3oBaHUs, COACPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), @ TaKXKe€ C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  0OyYaromerocs 10 OCBOCHUIO
COJIepKaHMs IpeIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSIM B MPOrpaMMeE IO XUMHH IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YypPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMOM 1O  XHMHUHU
00s3aTeNIbHON (MHBapUAHTHOM) COCTAaBISIONIECH colepKaHUs y4eOHOTro mpeameTa
«Xumus» O0cTaéTcs BO3MOXHOCTh BBIOOpa €ro BapHaTHBHON COCTaBIISIOINICH,
KOTOpasi TOJKHA OMPEAENAThCS B COOTBETCTBHM C HAIPABJICHHEM KOHKPETHOIO
npoduias 00ydeHus.

B coorBeTcTBUM ¢ KOHIenTyalbHbIMU mosiokeHusiMu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO0 M YIIYyOJIEHHOTO YPOBHEH B CHCTEME
mudGepeHITMPOBAaHHOTO OOYYCHHS Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS
XAMHSIT Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBieH Ha peaTn3aluio
MPEEMCTBEHHOCTH €  TOCIEIYIOIIMM  3TaloM  MOJYYEHUS  XHUMHUYECKOIO
oOpa3oBaHMs B paMKaxX M3YYCHHS CICIHUATbHBIX E€CTECTBEHHO-HAYYHBIX W
XAMHYECKUX TUCIUIUIMH B By3aX M OPraHU3alUAX CPEIHETO Mpo¢heCCHOHAITBHOTO
oOpa3zoBanusa. B 93Toil cBA3M wu3ydeHHe npenMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA  pacHIMpEeHHe ©  YIUIYOJICHHE TEOPETHYECKOW W
MPAKTUYECKON MOATOTOBKM OOYYAIOIMIUXCS, BRIOPABIINX OMPEACIEHHBINA MPOPUITH
oOydeHHsl, B TOM YHCIIE C MIEPCIEKTUBON MOCTIEAYIONMIETO MOTYyUYeHUS XUMHUIECKOTO
o0Opa3zoBaHus B opraHu3anusax npodeccuoHaibHoro odpazosanusi. Hapsay c atum,
B cBere TpeboBanuit PI'OC COO k mniIaHUPYEMBIM peE3yiabTaTaM OCBOCHHS



denepanbHOil 00pa3oBaTENbHON MPOTpaMMbl CpPEHETO OO0IIero 00pa3zoBaHUS
U3yueHUe ImpeaMera «XUMHS» OPUEHTUPOBAHO TaKXKe Ha pEIICHUE 3ajay
BOCIIUTAHUSI U COLMAJIBHOTO Pa3BUTHS O0ydaromuxcs, Ha (OPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUN, YMEHUN pallMoHAIM3alUd Yy4eOHOro Tpyaa U
00OOIIEHHBIX  CMOCOOOB  JI€ATENLHOCTH, HWMEIOIIUX  MEXIUCHMUILUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTtaBisironuMu TipeMeTa «XUMHS» Ha YPOBHE YIUIYOJIEHHOTO M3Yy4YEHUSs
ABJISIIOTCS  YIIyOnéHHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuueckas Xxumusi». [Ipu onpeneneHun MoaAX0A0B K 0OTOOPY U CTPYKTYpHOU
OpraHU3aIMy COJIEpkKAHUSA JTHX KYpCOB B IporpaMMe IO XHMHHU 32 OCHOBY
npuHATel nojoxeHuss ®I'OC COO o pasznuuuax 06a30BOro W yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY conepkaHusi KypcoB «Opranudeckas xumusi» u «OO0mas wu
HEOpraHuyYecKass XUMHS» COCTABISECT COBOKYIMHOCTh MPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3YYECHHS MpeaMeTa. DTa CHCTeMa
3HAHMM TOJy4YaeT ONpelNeNEHHOE TEOPETUUYECKOe JOIMOJHEHHE, TMO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNbIIUi  00BbEM  (HAKTOJIOTHYECKOTO
matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3YYEHHS NpeaMera obOecrieueHa
BO3MOXHOCTb 3HAUUTEIBHOTO yBEJIMYEHUS O00bEMa 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACUIMPEHHS] U YIIIyOJIeHUS
IPEACTaBICHUN O CTPOCHHMM BEILIECTBA, XHUMHYECKON CBSI3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUs peaklMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUUYECKON KUHETHUKH
U TepMoauHaMuku. WM3ydyeHwe mnepuoguueckoro 3akoHa u Ilepmoguueckoit
CUCTEMBI XUMHUYECKHUX AIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUIX O CTPOCHUU aTOMa. XHMHUYECKasi CBA3b
OOBSCHSAETCS C TOYKH 3PEHHUS YHEPreTUYECKUX M3MEHEHUI TIpu €€ 00pa30oBaHUH U
paspyllieHnud, a TaKKe C TOYKM 3pEHUsT MEXaHu3MOB €€ oOpa3oBanusa. M3ydeHue
TUTIOB ~ peakuuMid  JOMOJHSAETCS  (OPMUPOBAHMEM  TPEICTABICHUU 00
ANEKTPOXUMHUYECKHUX MPOIIECCax U 3JIEKTPOJIU3€ PACIJIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckod XMMHHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHUE BOIPOcaM 00 3NIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuu.

Ocoboe 3HaueHWe WUMEET TO, YTO Ha COJEpPX)AHUE KypCOB XUMHUHU
yrayOn€HHOTO YPOBHS U3YUYCHHS ISl KJIACCOB OMpenen€HHOro mpoduis (TJIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHWH K oO0meil cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXHbBIE MpeaMeThl. Tak, Harpumep,
B COJEpKaHUU TpeAMeTa ISl KJIACCOB XUMHUKO-(PU3NYECKOro npoduiis 00bIlioe
3Ha4YeHUEe OYIyT MUMETh 3JEMEHThl yueOHOro marepuana mo oobmeit xumuu. [lpu



U3y4YEHUU IIpeIMeTa B JaHHOM Clly4ae akUEHT OyAeT clelnaH Ha OOIIHOCTb
METO/IOB TO3HaHMUs, OOIIHOCTh 3aKOHOB W TEOpPHUM B XUMUU U B (PU3HUKeE:
aTOMHOMOJIEKYJIIpHas Teopus (MoJeKylsipHas Teopuss B (PU3HMKE), 3aKOHBI
COXpPAaHEHUS MacChl M DHEpPrUHM, 3aKOHbl TEPMOAMHAMUKH, DJEKTPOJIU3A,
IIPEJICTaBJICHUS O CTPOCHUH BELIECTB U JPYroe.

B 10 X€ BpemMs B  COOEpXKAHMM  TpeaMeTa Uil KJIacCoB
XUMHKOOMOJIOTUYECKOrOo Tpoduiss OONbIIMK  yIenbHBIA Bec OyneT UuMeTh
opraHuydeckas xumusi. B 3ToM citydae npenocTaBisieTcsi BO3MOXHOCTb AJis Oosee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHMS]  XMMHMYECKOW  OpraHm3aluud  KJIeTKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K TMpPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJbI, O€NKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTHl U Apyrue. IIpy 3TOM 3HaHHS O COCTaBE M CBOWCTBAxX IpPEACTaBUTENIECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIY’KAaT OCHOBOM [JIsl H3Y4YEHUS
CYILIHOCTH MpoIecCOB (POTOCUHTE3A, IbIXaHHUs], TUILIEBAPEHUSI.

B mnnane QopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
0O0IIIeHaYYHBIX METO/I0OB MTO3HAHUS U OIBITA MIPAKTUYECKOTO MTPUMEHEHUS HayUHBIX
3HAHUW M3ydeHHUE TpeaMera «XUMHUsS» Ha YriyOoJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Yy4eOHBIMH TMpeIMeTaMU, BXOJSIIMMHU B COCTaB
npeIMeTHbIX obnacteit «EcTecTBeHHO-HayuHbIE TpeaMeTb», «MaremaTuka W
uHbopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyeHun yudeOHOro mpeaMera «XHUMHs» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha ypOBHE OCHOBHOI'O M CpeIHEro obiero oopasoBaHus (Ha 6a30BOM
ypOBHE), 3aJa4eil MepBOCTENICHHOW 3HAUYMMOCTHU SIBIsieTCS (POPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o0JacTM COBPEMEHHOTO0 €CTECTBO3HAHUSA, MPAKTHUYECKOU
NEATEIbHOCTU YEJI0OBEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penienue
ATOW 3ajaud Ha YriayOJEHHOM YypOBHE W3yYeHUS TpelMeTa Mpearnoiaract
peanu3aluio TakKuXx 1ene, Kak:

- GOpMHpOBaHUE TIPEACTABJICHUA: O MaTEPUAIBHOM €IWHCTBE MHMPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUM IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poiau B 00ecredyeHHuH
YCTOWYMBOTO  pa3BUTHS  YETIOBEYECTBA: B  PEIICHHH  TpoOsiem
AKOJIOTMYECKOM, SHEPreTUYECKOW U MUIIEeBOl 0€30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB 3HEPTHH, B
o0ecreueHnn PpalMoOHAIBHOTO MPHUPOONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOUIEH KyJIbTYypbl YEJIOBEKa, a TakKKe JKOJOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/IJ0POBBIO U MPUPOIHON Cpefe;

* OCBOCHME CHCTEMBl 3HAHMHM, JIEKAIMX B OCHOBE  XUMHYECKOU
COCTaBJISIIOIIECH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpPa: (PyHIaMEHTAIbHBIX



IIOHATUM, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM  BEIIECTBA  HA  pa3HbIX  YPOBHSAX  —  aTOMHOM,
MOHHOMOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PEeaKIuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPaX U JUCIIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX IPUHIIAIIAX XUMUUYECKOTO MTPOU3BOJICTBA;

- (hopMUpOBaHUE y oOyyJaromuxcs OCO3HAHHOT'O MTOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUM [JI1 OOBACHEHUS
KITFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XWUMHH, IS OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pelieHus MpoOJieM, CBA3aHHBIX C XUMHEH, MPOrHO3UPOBAHUSI,
aHaJu3a M OIEHKH C TTO3UIINI HKOJOTHUECKON 0€30MacHOCTH MOCIIeICTBUI
OBITOBOM U TPOU3BOJCTBEHHOW [EATEIIBHOCTU YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJIb30BaHUEM H  TepepaboTKOH
BEIIECTB;

- yray0OJieHre MPeICTaBICHUN O HaAyYHBIX METO/JaX MO3HAHUs, HEOOXOIUMBIX
JUISL TIPUOOPETEHUST yMEHUW OPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHHUS XUMUYECKHX SBIICHHM, HMMEIONIMX MECTO B TMpHUPOJE, B
NPaKTUYECKON JESATEIbHOCTH W TOBCEJHEBHOW JKMU3HU. B miane
peanu3aluu  MEepPBOOYEPEIHBIX  BOCIHUTATENBHBIX W  Pa3BHBAOIIMX
(GYHKIMH 1IEJIOCTHOM CHUCTEMBI CpedHEero oOuiero oOpa3oBaHUs NpU
U3YYeHUH TMpeaMeTa «XuMHUsS» Ha YIrIIyOJIEHHOM YpOBHE 0CO0YIO
aKTyaJIbHOCTb MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

« BOCIIUTaHUE YOk AEHHOCTH B MO3HABAEMOCTH SIBJICHHUI MPUPOJIbI, YBAKECHUS
K TIPOIECCYy TBOpPYECTBA B OOJACTH TEOPETUUYECKUX U TPUKIATHBIX
UCCJIEA0BaHUN B XHUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

* pa3BUTHE MOTHUBAIIMM K OOYYEHHIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHWUIO  HAa  OCHOBE  YCBOCHMS
00I11eYeJIOBCYCCKUX [ICHHOCTEH;

* Pa3BUTHE MO3HABATEIIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHpPOBAHWE Y HHX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHHIO Kak
YCIIOBHIO YCIICIITHOW MPOGEeCCHOHATILHOW M OOIIECTBEHHOW JEATeIIbHOCTH,
OTBETCTBEHHOTO OTHONICHHWS K CBOEMY 370pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;



- hopMUpOBaHHME YMEHHUM W HABBIKOB Pa3yMHOrO MPUPOAONOIb30BAHUS,
pa3BUTHE AKOJIOTUUYECKOU KYJBTYPBHI, npuoOpeTeHue OmbITa
00111€CTBEHHOTI0JIE3HOM HKOJIOTUUECKON NS TEIHLHOCTH.

OO6m1ee YnCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUSI XUMUU HA YIIIYOJIE€HHOM
ypOBHE cpelHero obiiero oOpaszoBaHusi, coctarisieT 204 vacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIHO).

COIAEPKAHUE OBYYEHUASA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMUM.

[Ipeamer u 3HaYCHUE OPraHUYECKON XUMUH, TIPEACTABIECHUE 0 MHOT000pa3uu
OPraHUYECKUX COCTUHCHUH.

DONEKTpOHHOE CTPOEHHE aroMa yriepojia: OCHOBHOE U BO30YXIEHHOE
cocTosiHMs. BajleHTHbIE BO3MOXKHOCTH aTtoMa yriepoja. XUMHUYecKas CBS3b B
OpraHMYeCKUX COEIMHEHMSIX. Tumbl TUOpPUAM3AIMU AaTOMHBIX OpOuTalel
yriaepoga. MexaHu3Mbl 00pa3oBaHUS KOBaJEHTHOM CBsi3u (OOMEHHBIH W
JIOHOPHOAKIENTOPHBIN). TUIIBI IEpeKpbIBaHMS aTOMHBIX OpOUTANIeH, G- U T-CBS3H.
OpunapHasi, 1BOHas M TpoiiHas cBsi3b. CHOCOOBI pa3pbiBa CBS3€l B MOJIEKYJAX
opranndeckux BemectB. [loHsiTHe O CBOOOAHOM paauKaie, HyKIeopuiae Hu
anexTpoduIe.

Teopusi cTpoeHHMs oOpraHuyeckux coeauHeHuid A.M. bByrtiaepoa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOEHUS
OpraHMYeCKUX COeAWHEHUH. MONeKyIsipHbIE W CTPYKTYpHBIE  (POPMYIIBI.
CtpykTypHble (GOpMYIbl pa3IUYHBIX BHUJIOB: pa3BEpHyTas, COKpalléHHAs,
ckenetHas. M3omepus. Buasl wu3oMepuu: CTPYKTypHasi, HPOCTPAHCTBEHHAs.
OnexTpoHHbIe dQ(PEKTH B MOJIEKYJIaX OPTaHMYECKUX COCAMHEHUI (MHIYKTUBHBIN
1 ME30MEepHBIA YD PEKTHI).

[IpencraBinenne o kinaccupuKaMu opraHUYeckux BemecTB. [loHaTHe O
bynakimoHanpHON rpymme. ['omonorus. I'omonorudeckue psiapl. CuctemaTuaeckas
HOMeHKJIaTypa opranmdeckux coenuHeHuid (IUPAC) m TpuBHanbHbIC Ha3BaHMS
OTJIEJIbHBIX MPEICTaABUTEICH.

OcobenHoctu u KJIacCU(pUKaus OpraHUYECKUX peakiui.
OKHUCIUTENIBHOBOCCTAHOBUTEIbHBIE PEAKIIUU B OPTAHUYECKON XUMUHU.

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEIIECTB U HX NPEBpaAlCHUN:
O3HaKOMJICHHE ¢ oOpa3laMd OpraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX



OCHOBE, OMNbBITHl MO MNPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPH HArpeBAHUU
(maBneHue, OOYIJIMBAaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OPraHUYECKUX BEILECTB.

YrieBoaopoasl.

Ankanbl. ['omosiorudeckuil psii ankaHoB, 0011as Gopmysia, HOMEHKJIATypa U
n30Mepud. OJNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKaHOB,
sp3rubpuauM3anys aTOMHBIX OpOMTaNel yriuepoaa, 6-cBasb. OHU3MYECKUe CBOMCTBA
AJKAHOB.

XUMUYECKHE CBOMCTBA aAJIKAHOB: PEAKLIMUU 3aMEUICHUs, H30MEpU3allNH,
JNETUIPUPOBAHMS, [TUKIIM3AIMU, TUPOJIN3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXaHHU3ME PEaKIUi pPaIUKaTIbHOTO 3aMEILIEHUS.

Haxoxnenue B npupoae. CriocoObl MOTydeHUsI 1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mas Gopmyia, HoMeHKIaTypa U uzoMmepus. OcobeHHOCTH
CTPOCHHMS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPOIIAaH, IIMKI00YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IIMKJIOTeKCaH ) MUKIoaTKkaHOB. CIIoCcOObI MOTyYeHUs U TPUMEHEHHE
UKJIOQIKAHOB.

Ankensl. ['oMonoruueckuii psi aqkeHoB, o0mmias (GopMyia, HOMEHKIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl AIKEHOB, SP°TUOPHAN3ALNS
aTOMHBIX opOuTasneil yriepona, o- ¥ m-cBsi3u. CTpyKTypHas M reoMeTpuyecKas
(umc-Tpanc-) uzomepus. Gu3nyecKue CBOMCTBA aJKEHOB. XUMHUYECKHE CBONCTBA:
peaKkiuu MPUCOEANHEHHUs, 3aMEIICHHUS B (-TI0JOKEHUE IpPU JBOMHOM CBSI3U,
noJuMepu3aunu U okucieHus. [IpaBuno MapkoBHuKOBa. KauecTBEHHbIE peakIuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOJIYyYECHHS M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamnus ankaaneHoB (CONpspKEHHBIE, W30JIUPOBAHHBIC,
kymynuposarusie). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMHUUYECKUX CBOWMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoegunenue. Ilonumepuszamus
conpspKEHHBIX TueHOB. CrIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIueHOB.

Anxunbl. ["'oMonorndeckuii psii amkuHOB, o01Iast hopMyia, HOMEHKIATypa |
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ] aJKHHOB,
Sprudpuan3anus aTOMHBIX opouTtanel yriaepoga. Ousudyeckue CBOMCTBA alIKMHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIINY IPUCOCIUHEHHNS, JUMEPHU3ALIUU U TPUMEPU3ALUH,
OKHUCJIEHUSI. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS] U TPUMEHEHHE
AJIKWHOB.

ApomaTuyecKkue yrieBoJ0opobl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmyrna, HOMEHKIIATypa U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYIbl OeH3oja. Pdu3nueckue CBOWCTBA apeHOB. XHUMHYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMeIeHUsI B O€H30JIbHOM KOJbIE U



YIIEBOAOPOJIHOM pajuKalie, pPEaKUUH MPUCOCIUHEHUS, OKHCJIEHHE TOMOJIOTOB
O0enzona. IlpencraBneHue o0 OpUEHTHUPYIONIEM JCHCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbLIE Ha MpPUMEpPE AJKWIbHBIX pPAJAUKaIOB, KapOOKCUIBHOM,
TUAPOKCWIBHOM, aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctupoia. [lomumepuzanusa ctuposa. CriocoObl moayyeHus: u
MPUMEHEHUE apOMAaTUUYECKUX YTIEBOIOPOIOB.

[Ipuponnsiii ra3. [lonyrasle HeTsHBIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
Kamennsiii yroiab U npoAykThl ero nepepadotku. CrnocoOsl nepepadoTku HedTH:
MEePErOHKa, KPEKUHT (TEPMHUUECKUN, KATATUTHIECKUM ), pUPOPMUHT, TUPOITH3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHECHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy pa3IMUHBIMU KJIACCAMU YTJIEBOI0OPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakiuu
3aMeIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIY, IMAHOTPYIIIY,
amuHorpymmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOJHOTO M CIIMPTOBOTO
pactBopa miénoun. B3aumopeiicTBue AMrajioreHajIKaHOB C MAarHU€M U ITUHKOM.
[lonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3oBanue
raJIOTeHIIPOU3BOIHBIX  YIJIEBOJIOPOJIOB B OBITY, TEXHUKE U TIPU CHHTE3E
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHUS BEIIECTB WM WX NPEBpALCHUN:
u3ydyeHre (U3NUYEeCKUX CBOMCTB YTIEBOAOPOJIOB (PAaCTBOPUMOCTH), KaUE€CTBEHHBIX
peakuuii yrieBoJOpPOJOB Pa3IWYHBIX KiIaccoB (oOeciBeuynBaHue OpPOMHON WM
MOJHOW BOJIbI, pPAcTBOpa IME€pMaHraHaTa KaJlds, B3aMMOJICMCTBUE allETHJIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHAPYKCHHE
yriepoia W BOJOPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYEHHE OTUIEHA H
U3Y4YeHHE €Tr0 CBOMCTB, O3HaKoMJIeHHe ¢ KoyutekiusMu «Hedts» um «Yrombpy, ¢
oOpasllaMM TUIACTMAcC, KaydykKOB M PE3HUHBI, MOJCIUPOBAHUE MOJIEKYII
YII€BOJIOPOI0B U FaJlOr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciaopoacoaep:xauue opranHnyecKue coeJMHEeHUsl.

[IpenenbHble onHOAaTOMHBIE cnupThl. CTpoeHHe MOJEKyn (Ha mHOpuMepe
MEeTaHoJla W OJTaHoja). [omomoruyeckuii psma, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa u  kjaccubukamus. Dunyeckue CBOWCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbie CBS3M MEXKIYy MOJEKYyJIaMU CIOUPTOB.
XHUMHUYECKHE CBOMCTBA: pEAKIHUM 3aMEUIEHUs, JeruApaTaiuy, OKHCICHHUS,
B3aUMOJICUCTBUE C  OPraHMYECKMMH M  HEOPTaHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CITUPTHI. J[eMCTBUE 3TaHONIA U METaHOJIA
Ha opraHu3M denoBeka. CHocoObl TONYYCHHsS] W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.



[IpocTeie 3dupbl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHbl€ CHUPTBI — HTUJIEHIJIMKOJNbL W riauuepud. dusznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHUS, B3AUMOJCHUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAMH, KA4YECTBEHHAs pEaKUHUsi Ha MHOTOAaTOMHBIC
cnupThl. [lpencraBienne o MexXxaHW3Me PEAKIUNA HYKJICOPUIBLHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrnocoObl TOMyYe€HHS W NPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIIUSIHUE TUAPOKCOTPYNIBLI U
O0en3onpHOTO snpa. duzmyeckue cBoiicTBa (eHona. OCOOEHHOCTH XMUMHUYECKHUX
cBoiicTB (enona. KauectBennoie peakiuu Ha (eHos. TokcuyHOCTh ¢eHona.
Crnioco6sI nosrydueHust 1 npuMenenue ¢penona. Genondopmanbaeruanas cMoa.

KapOoHumnbHbIe COeIMHEHUS — albJAETUAbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Tpymnmbl. ['OMojoruueckue psabpl allbJIETHI0B M KETOHOB, 0OIIast
dopmyna, mzoMepuss U HOMEHKIaTypa. duznueckue CBOWCTBA albJETUIOB H
KeTOHOB.  XMUMHUYECKHE CBOWCTBA  aJbJACTHJOB M  KETOHOB:  PEaKIUH
npucoearuHeHus. OKUCIEHNE allbJIeTH0B, KaUeCTBEHHBIC PEAKIIUU HA allbJICTH/IbI.
CriocoObl IOSTy4eHUs ¥ IPUMEHEHUE ajlbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE TMpeebHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M3oMepus u HOMeHkiatypa. dusndeckue cBOMCTBa
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXAY
MOJIEKYyJIaMU KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus HTepuuKanuy, PeaKkuyd C YydYacTUEM YIJIEBOJOPOIHOTO paarKaia.
OcoOeHHOCTH CBOWCTB MYpaBbHMHOW KHCHOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CIIOXKHBIX 3(hupax. MHOrooOpa3ne KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MAJIbLMUTHHOBAS, OJICMHOBAS, .JUHO/Ie8as,
JUHONIeH08as KUCIOThL. CTIOCOOBI MOMyYeHUSI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxunpie 3¢upsl. ['omonoruueckuit psia, obmas Qopmyna, uzomMepus u
HOMEHKJIaTypa. Pu3nMyecKne M XHMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW H
IIEJIOYHOM CpeTie.

Kupsl. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOIMCTBA KUPOB: TUAPOIU3 B
KHCIION U 1ieouHoi cpene. OcoOEHHOCTH CBOMCTB KHPOB, COMEPIKAIMINX OCTATKH
HETpeETbHbIX JKUPHBIX KUCIOT. JXKupsl B Ipupo/ie.

MpbT4 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

O6mias xapakTepucThKa yrieBojioB. Kinaccudukaius yrieBogoB (MOHO-, du-
U nonucaxapunabl). MoHocaxapuibl: TJIOKO3a, (pyKTO3a, raigakro3a, puodosa,



ne3zokcupu6o3za. dusnyeckue cCBOMCTBAa W HaxoxkaeHue B npupoae. dorocunres.
XUMHAYECKHAE CBOMCTBA IIIIOKO3bI: PEAKLUUA C YYACTUEM CIIUPTOBBIX U aIbIACTUIHON
Ipynn, COMPTOBOE W MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIiItoKo3bl, €€
3HAYEHUE B JKU3HEACATEIBHOCTH OpraHusMa. Jucaxapuasl: caxapos3a, MajabTo3a U
JaKTo3a. BoccranasinuBaromue 1 HEBOCCTaHABIMBAOIIME aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. Ilonucaxapuasl: kpaxma,
[VIMKOTEH W 1emnono3a. CTpoeHHE MAaKpOMOJIEKYJ KpaxMmalla, TJMKOT€Ha |
ueiuroso3pl.  DU3NMYECcKHe CBOMCTBA KpaxMala W LEJUIIOJIO03bl. XHWMHUUYECKHUE
CBOMCTBAa KpaxMalia: T'MAPOJIM3, KAYECTBEHHAs PEaKkLUs ¢ HOJOM. XHUMHUYECKHUE
CBOICTBa LIEJUTIONO3bI: TUJPOIU3, MOJydeHHe 3pUpoB Lenono3bl. [loHsTue 06
UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOJbl H3Yy4YEHHUS BELIECTB M MX IPEBPAILCHUN:
PacTBOPUMOCTH Pa3JIMYHBIX CIMPTOB B BOJE, B3aUMOJCHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE ATWJIOBOTO CIIUPTA B AJIBJAETHUJ HA PACKAJIEHHOW MEJIHOW IIPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CHUPTAa AMXPOMATOM Kajiusi (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEpUAJIOB), KAYECTBEHHBIE pEaKkIUU Ha albJAETUAbl (C THUIPOKCHUAOM
muammuncepeopa(l) u  rumpokcupom  meau(ll)), peakums rThauMnepuHa C
ruapokcuom Menu(ll), xumumdeckne CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJIEWCTBUE pacTBOpa TJIOKO3bl ¢ ruapokcunom meau(ll), BzaumoneiicTaue
Kpaxmajla ¢ MOJIOM, pEUI€HUE JKCIEPUMEHTAIBHBIX 3a1a4 1o TemMaMm «CrnupTel u
denomnb», «KapOoHOBBIE KUCHOTHL. ClI0KHBIE 3DUPBI».

A3oTcoaep:Kkaniue OpraHu4ecKue coeJMHEeHHUsI.

AMUHBI — OpraHMYecKue MPOU3BOJHBIE amMmHuaka. Kinaccudukaims aMruHOB:
anudaTUdecKue M apoMaTHUECKHe; TEePBUYHbIC, BTOPUYHBIE U TPETHUHBIE.
Crtpoenue mosekys, obmas ¢opmyiia, H30MepHrs, HOMEHKIATypa U (PU3HIECKUE
cBOMcTBa. XMMHUYECKOE CBOMCTBa ann(aTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA,
AJKUJIMPOBAHKUE, B3aUMOJCKUCTBUE IEPBUYHBIX AMUHOB C a30THUCTOW KHCIIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIpeICTaBUTEh aMWHOB apomarmdeckoro psga. CrpocHme
aHWIMHA. B3auMHOe BIWSHUE TPYIIT aTOMOB B MOJIeKyJe aHWInHA. OCOOCHHOCTH
XHUMHAYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIC peaknuu Ha aHWiIuH. CrocoObl
MOJTydeHUSI W TpUMEHeHWe aimdaTtuyeckux amuHOB. [lodydeHHWe aHWIMHA W3
HUTPOOEH301a.

AmMuHokucnoTel. Homenknarypa u uzomepus. OTIeiabHbIE MPEICTABUTEIH
CAMHUHOKHWCIIOT: TJWLHWH, anaHuH. @OU3NYeCcKue CBOWCTBA aMHUHOKHUCIIOT.
XHUMHUYECKHE CBOWCTBA AMHUHOKHMCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCJIMHEHUMN, peakuusl TMOJUKOHJCHCAINU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOIU3 ENTHIOB.



benku kak mpupomnsie monuMepsl. llepBuuHasi, BTOpUYHass W TpPETHYHAS
CTpyKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEIKOB: THUIAPOIH3, JEHATYpalus,
KAUeCTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCIepUMEHTAIbHBIE METOIbl HM3yUEHHUS BEIIeCTB M X TPEBpaIICHUN:
pacTBOpeHHE OENKOB B BOJE, JEHATypalus OENKOB NpU HArpeBaHUM, IIBETHHIC
peaku Ha O€NmKW, pelIeHHe OJKCIePUMEHTATBHBIX 3aJad 10 TeMaM
«A3oTCcoepKalIe Opranundeckiue coeAMHeHUs» U «Pacmo3HaBaHue OpraHunYecKux
COCMHEHUN.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE MOHSTHUSI XUMHHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
OJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNM, CPEIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHECHUN —
MOJIMMEpU3ALIMS U MOJTUKOHICHCAIUS.

[Tomumepubie Marepuanbl. [lmactMacchl  (HMOMUATUIICH, TOJUIIPOIHUIICH,
MOJIMBUHUIIXJIOPU,  TMOJUCTUPOJ, TMOJUMETHIMETaKpUIAT, TMOJIUKapOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTKa IiacTUKa.

DJIaCTOMEPHI: HaTypaJbHbIN KayuyK, CUHTETUYECKHUE Kay4dyKu
(6yTamueHoBBIN, XJIOPONMPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOINOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BHUCKO34,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAaIlPOH U JIaBCaH).

[Tonumepsr CIEUHUATIBHOTO Ha3HAYEeHUs (Tedion, KeBJap,
AIEKTPOIMPOBOIAIINE OJIUMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEIIECTB WM WX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ o0pasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yyKOB, PEIIEHUE OHKCIEPUMEHTANbHBIX 3adad 1o TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxnenue wmomnekyiasipHod (OpMYyJIbl OPraHUYECKOTO COCIWHEHHUS IO
MAaCCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIPHOW (OpMYJIBI  OPraHUYECKOr0 COCIMHEHHS 10 Macce (00BEMY)
MPOIYKTOB CrOpaHusi, MO KOJWYECTBY BemecTBa (Macce, 00bEMY) MPOTYKTOB
peaKknud W/WIM WCXOMHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (HOPMYIIBI
OpraHWYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB HWJIM CHOCOOOB
MOJy4YEHUs, OIPENEIICHUE JOJU BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaqMeTHBIX CBSI3€M MPU U3YUYEHUU OPraHUYECKON XMMUHU B
10 kjmacce  OCyHIECTBISIETCSl ~ uYepe3  HCMOJb30BaHME  Kak  O0mIuX



€CTCCTBCHHOHAYYHBIX TIOHSATHH, TaK W TOHATHH, TPHUHATHIX B OTICIHHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC TIOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalM3, CHHTE3, KJIacCH(pUKAIWsi, HAOIIOJCHUE, H3MEpEHHUE,
AKCIIEPUMEHT, MOJICITb, MOJICIIUPOBAHHE.

dusnka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEWUTPOH, MOJIEeKyJa,
DHEPreTUYCCKUN YpOBEHBb, BEIICCTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIMYMHBI, CAUHHUIIBI H3MEPEHUsS, CKOpPOCThb, JHEPIHS,
Macca.

buonorusi: kierka, opraHusMm, d3KocucteMa, Ouocdepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPO(HBI THIT MHTAHUS, OpOXKCHHE,
doToCcHHTE3, HbIXaHWE, OCJIKH, YIJICBOJABI, JKUPHI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: mose3HpIe UCKOMIAEMBIC, TOILIUBO.

TexHoNOTUs: MHIIEBBIC TPOAYKTHI, OCHOBBI PAIlMOHAIILHOTO TIUTAHMS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI XMMHUM.

AtoM. CoctaB aTOMHBIX sifiep. XUMUYECKU# 3ieMeHT. M3oTonsl. CTpoeHue
AIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC YMCIA. DHEPTETHUYECKUE YPOBHU H
noxypoBHU. AToMHBIE opOuTanu. Kiaccupukamus XuMHYeCKUX dJIEMEHTOB (S-, pP-,
d-, f-smementsl). PacmpenescHue SJCKTPOHOB IO ATOMHBIM OPOUTAIISM.
DNeKTpOHHbIE KOH(UTYypallk aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHWH, SJIEKTPOHHBIE KOH(MUTYpallud HOHOB.
DNEeKTPOOTPUIATEIBHOCTb.

[Iepuonnuecknit 3axkoH U llepuogmueckas cucreMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoOANYECKOro 3akoHa U llepronnueckoil cucTemsl
XUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXKHBIX BEHIECTB MO TpylmnaM U MepuojaM. 3HAYeHUE
nepuoauueckoro 3akona /[.M1. Menneneena.

Xumuyeckas CBf3b. BHIBI XMMWUYECKOW CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTayuindeckas. MeXaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIA H
JOHOPHO-AKLENTOPHBINA. DHEPrus U JJWHA CBs3U. [10IIpHOCTH, HAPABICHHOCTh U



HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KparHele cBA3u. BopopoaHas CBA3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBYS.

BaneHTHOCTP W BaJlCHTHBIE BO3MOXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOU
CTPYKTYpPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COEAMHEHUM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JUTaH[bl. 3HAYEHHWE KOMIUIEKCHBIX COEAMHEHH.
IToHATHE O KOOPAMHALIMOHHON XUMUMU.

BemecTtBa MONEKYJSIPHOTO M HEMOJIEKYJSPHOIO  CTpOeHUsA.  THUmb
KPUCTATUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHbix cucteMax. MctuHHble pacTBOpHI. [IpencrasieHue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPAIMM pPacTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PAaCTBOPE, MOJIsIpHAs KOHIEHTpauus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTb. KpucTtamioruaparst.

Knaccuduxainuys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. | pHUBHAIBHBIC
Ha3BaHUS OTJEIbHBIX NMPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanuys XxuMUUecKuX peakiuii B HEOPTaHMYECKOH W OpraHWYeCKOM
XUMUHU. 3aKOH COXPAaHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHHUsI W MPEBPAILICHUS
SHEPTUU MPU XMMHUYECKUX peakiusxX. TeraoBbie 3PPEeKThl XUMHUUECKUX PEaKIIHii.
TepmoxuMu4eckue ypaBHEHUSI.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3ju4HbIX (haKTOPOB.
['oMoreHHbI€ 1 reTeporeHHble peakiuu. Karanus u katanu3aTopsl.

OO6patumbie 1 HeOOpaTUMBIE peakiui. XuMudeckoe paBHoBecue. KoHcTanTa
XUMUYECKOro paBHOBecHsl. DaKTOpbI, BIMSIOUIME HA MOJOKEHHE XUMHUYECKOTO
paBHOBECUS: TEMIEPATYypa, AABJICHUE U KOHIIEHTPALIMU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onextponutuyeckas aucconuanusi. CunbHble W ciaOble  DJIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpella BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
uienoynas. Bonoponnsiii nokazatens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCJICHUS.
Okucnutenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS U BOCCTAHOBJICHMUS.
Baxueiiie OKHCIUTENIM W BOCCTAHOBUTEIW. MeTOJ 3JIEKTPOHHOro OajiaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIIECTR.

OKCIEepUMEHTAIbHbIE METOJIbl H3y4YEeHHUs BEIIECTB M WX TMPEBPAICHUM:
pa3IokKEHUE TEPOKCHAA BOJAOPOJAa B MPUCYTCTBUM KaTaau3aTtopa, MOJEIU
KPHUCTAJUTMYECKUX PEIIETOK, MPOBEACHUE PEAKIIMM HOHHOTO OOMEHA, OMpeIeICHHe
Cpellbl PacTBOPOB C MOMONIIbI0 HWHAUKATOPOB, W3YYEHHE BIIWSHUS PATAYHBIX



(GakTOpoB Ha CKOPOCTb XHMHUYECKOW pEakiuu U TOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuuyeckass XuMus.

[Tonoxxenne HeMetannoB B [lepuoanueckoit cucteMe XMMUYECKUX PJIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTpOEHMSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJJIOB. AJIJIOTPOIUS HEMETAIUIOB (Ha MpUMEpe KUCIopoja, cepsl, hochopa u
yriepoa).

Bonopon. Ilonyuenue, ¢usmyeckre U XUMUUYECKHE CBOMCTBA: pEaKIUU C
MeTaulaMd M HEMeTalllaMU, BOCCTAHOBUTENIbHBIC CBOWCTBA. [ 'WapupbL.
TomnuBHBIEC 2JIEMEHTHI.

lanorensl. HaxoxxneHue B mpupojie, CIOCOObI MOydeHUs, PU3NUYECKUE U
XUMUYEeCKHe cBoicTBa. ['amoreHoBosopoibl. BakHelue KuciaopojacoaepKaime
COCIMHEHUs TajJoreHoB. JlabopaTopHbie M MPOMBIIIJICHHBIE CIIOCOOBI MOJIYYEHUS
rajoreHoB. [[puMeHeHue TaJoreHOB U UX COSTMHEHUH.

Kucnopon, o30on. JlaGopatopHble ¥ NPOMBIILUICHHBIE CHOCOOBI TMOTYYEHUS
kuciopoya. Ou3nUecKkue U XUMUUYECKHE CBOMCTBAa M NMPUMEHEHHE KHUCJIOpojaa U
030Ha. OKCUABI U IEPOKCUJBI.

Cepa. Haxoxpaenue B mnpupoje, CHOCOObl TONy4eHHs, (PU3MUECKHE WU
xumudeckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepwi(1V), oxcun
cepri(VI1). CepHucTtas W cepHas KHUCIOTHI U uX coiau. OcoOEHHOCTH CBOWCTB
cepHoil KucnoThl. [IpuMeHeHne cepbl U €€ COeAMHEHN.

Azor. Haxoxnenue B mpupojie, CIOCOObI TMONy4YeHHs, (U3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbl a30Ta. A30THCTast U a30THas
KUACTOTHI U uX conid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue azora
U €T0 COeTMHEHHUI. A30THBIE YI00pEHUSI.

®docdop. Haxoxnenne B mpupojie, CrocoObl TOJNydeHUs, (PU3MUECKUe U
xuMmudeckue cpoiictBa. Dochuapl u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ comu. [Ipumenenue dochopa u ero coemunenuii. DocdopHbIe
ynoOpeHus.

VYrinepon, HaxoXIeHHWE B TpUpONe. AJUIOTPONHBIE  MOAU(PUKAIINM.
dusnyeckue W XHUMHYECKHE CBOMCTBA TIPOCTBIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Okcup yrinepona(ll), okcun yraepona(lV), yronbHast kuciota u €€
CoNM. AKTHBUPOBAHHBIA YTOib, aacopOmwms. DysiepeHsl, rpadeH, yriaepoaHbIe
HaHOTpYOku. [IpuMeHeHne mpocThIX BEIECTB, OOPa30BAHHBIX YTIEPOJAOM, U €r0
COCIMHEHN.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHUs, (PU3NYecKue u
xumuueckue cpoictBa. Oxcun kpemuus(1V), kpemHueBass KUCIOTa, CUIMKATHI.
[IprumeHenune kpemHus u ero coequaeHui. CTEKII0, ero nNoJxy4YeHnue, BUJbl CTEKIIA.



[Tomoxxenne meraiioB B lleproanyeckor cuCcTeMe XUMHUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOECHHUS AJIEKTPOHHBIX 000JOYEK AaTOMOB MeTaioB. OOmiue
dbusznueckue cBoiicTBa MeTauioB. [IpuMeHeHHMe MeTamioB B OBITY U TEXHUKE.
CruiaBbl METAIIOB.

DNEeKTPOXUMUYECKUN psll  HampsbDkeHUM MeTaioB.  OOIue  CcrocoOsl
MOJIY4CHHUS METaJIJIOB: TUAPOMETAILTYpPrus, MUPOMETAJLTYPTHUsl,
anexktpometatyprusi. [lonarue o koppo3uu MertaioB. CrnocoObl 3alUThl OT
KOPPO3HUH.

O6mas xapakrepuctuka metauioB |A-rpynmsl [lepuonuueckoit cucTeMsl
XUMHYECKUX JJieMeHTOB. Hatpuii w kanuii: mnonydeHue, QuU3MUECKHEe U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MMPOCTHIX BEIIECTB U UX COEAMHEHUN.

O6mas xapakrepuctuka MmetawioB |lIA-rpynmer [lepuonnyeckoit cuctembl
XUMHYECKUX DJIEMEHTOB. Maruuii u KanblMil: mnonydyeHue, Qusnyeckue Hu
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUM.
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUSI.

ANIOMUHUIN: TTONy4eHue, PU3nyecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coeauHeHuH. AM@oTepHble CBOMCTBa OKCHUIA H
THJIPOKCH/JIA AITFOMUHHUS, TUIPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6mast  xapakTepucTUKa MeTaUIoB moOouHbix moxarpymnn  (b-rpymm)
[lepuoanyeckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

Pu3nuecKkne U XUMMUYECKHE CBOKMCTBA XpOMa U €ro coequHeHuil. OKCHabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpomarsl, HX
OKHUCIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xpoma.

Ou3nYeCKue MW XHUMHUYECKHUE CBOMCTBA MApraHlla M €ro COEAWHEHHUM.
Baxwueiimue coegunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VII). Ilepmanranat kanaus, €ro OKUCIUTEIbHbIE CBOMCTRA.

duznueckue ¥ XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHur. OKCHIBI,
ruapokcuasl u conu xkene3a(ll) u xxeneza(lll). Ilonyuenue u npuMeHenue xenesa
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeAU U €€ coenuHeHun. [lomyuenue u
MIPUMEHEHUE MEJU U €€ COCIUHEHHUI.

Huek: mosryyeHue, (HU3MYECKHUE M XHMHYECKHE CBOWMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa ¥ TUAPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IprumMenenue
IUHKA U €r0 COeIUHCHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX NPEBpaICHUN:
u3ydeHne oOpasloB HEMETAJIOB, TopeHue cephl, (ocdopa, xemeza, Maraus B
KHCJIOPOJIe, HW3Y4YEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U HIEJIOYHO3EMEJIbHBIX METAIOB C BOJAOW (BO3MOXKHO MCIOJIb30BAaHUE



BUJICOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA U Kejle3a C PAacTBOPAMHU KHUCIOT U
1IETI0Y€EH, KaUeCTBEHHBIE PEAKIIMM HA HEOPTaHWYECKUE aHUOHBI, KATUOH BOAOPO/IA
W KAaTHOHBl METAJUIOB, B3aMMOJAECHCTBUE THAPOKCHUIIOB alIOMUHUS M LHMHKA C
pacTBOpamMu KHUCJIOT U UIEJIOYEH, pEIICHUE IKCHEPUMEHTAIBHBIX 3aJad MO0 TeMaM
«lanorenn», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCTUHCHUSY,
«MeTauibl TJIaBHBIX MOATPYID, «MeTaibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponb xumuu B oOecrnieueHnr yCTOMYMBOrO pa3BUTHS yeroBeuecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJI0JIOTUU HAYyYHOI 0 uccieaoBanud. Hayunsie
MPUHIUITBI OPraHU3alUi XUMHYECKOTO MPOU3BOACTBA. [IpOMBINICHHBIE CITOCOOBI
MOJIYYEHHUs] BaXKHEUIIMX BEIIECTB (HAa MPUMEpPE MPOM3BOJACTBA aMMHUAaKa, CEPHOM
KHUCIIOThI, MeTaHoa). [IpombllieHHbIe CTTIOCOOBI MOTYYEeHHSI METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/ibl U ero nocaeacTBus. Poiib Xumuu B
o0ecrieueHUN YHEPTETUUECKON OE30MTaCHOCTH.

Xumus ©  370poBbe 4YenoBeka. JlekapcTBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenaparoB. Poiab XUMHUM B pa3BUTUU MEIUIMHBI.

XUMHS T OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Poib xumuu B
oOecreuyeHuu MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue u mnapdromepnsie cpeactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 UCIOJIb30BaHUS MPEnaparoB OBITOBOM XHMHH B TOBCEIHEBHOU
KU3HU.

XUMHUS B CTPOUTEIHCTBE: BaKHEHINIME CTPOUTENbHBIE MaTepHasibl (I[EMEHT,
OCTOH).

XuMHUs B CeNIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAJIbHbBIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKH, CTEKIIO, KEpAMHUKa.
Marepuansl 118 30eKTpoHUKH. HaHoTEXHOJI0THH.

Pacuérurnle 3amaun.

Pacuétpi: mMaccel BemecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU O00BbEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KONMYECTBA BEIIECTBA) NPOIYKTOB pEaKLUHUH, €CIU OJHO H3
BEIIIECTB MMEET MpuUMecH, Macchl (00bEMa, KOJIWYECTBA BEIECTBA) IMPOJYKTa
pEaKUnH, €CIU OAHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C ONPEICIEHHON MACCOBOU
JOJIEM pACTBOPEHHOIO BELIECTBA, MACCOBOM JOJW W MOJISIPHOM KOHLEHTPALUHU
BEIIECTBA B pPACTBOPE, MAOJH BBIXOAA IPOAYKTAa PEaKUUH OT TEOPETUUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXNpeaMETHBIX  CBsI3e HpU  M3yYeHUW  0Omed wu
HEOpPraHW4YeCKOM XuUMHUH B 11 Kitacce OCymecTBISIETCS Yepe3 MCMOJIb30BAHUE KaK



O6I_HI/IX CCTCCTBCHHO-HAYYHbIX HOHﬂTHfI, TaK U HOHSITHfI, IIPUHATBIX B OTACIBbHBIX
npeaMeTax CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE TIOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3A,
TEOpUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(UKaLUs, NEePUOAUYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHNE.

®duzrka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, paIHOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKNN YPOBEHD, BEIIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHUME BEILEeCTBA, MJI€AJbHBIM ra3, (Quznyeckue
BEJIMYUHBI, €AMHUIIBI U3MEPEHHUS, CKOPOCTb, SHEPIHsl, Macca.

buonorus: kierka, opraHu3M, SKOCUcTeEMa, Ornocdepa, MeTaboIu3M, MaKPO- U
MUKPOAIJIEMEHTBI, OCNIKH, UPbI, yIIEBOJbI, HYKJIIEUHOBBIC KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MmuHepasnbl, TOpHbIE TOPObI, MOJIE3HBIE UCKOIMAEMbIE, TOIUIMBO,
PECYPCHI.

TexHomorusi: XMMUYECKasi MPOMBIILICHHOCTh, METAJTyPrys, CTPOUTEIIbHBIC
MaTepHuajbl, CEIbCKOX035UCTBEHHOE MPOM3BOJICTBO, MUINEBAsI MPOMBIIUICHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, IPOU3BO/ICTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB, 3JIEKTPOHHAS
POMBIILIEHHOCTD, HAaHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XMMUHA
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUHM C CHCTEMHO-JEATEIHHOCTHBIM TOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YNIBTaTOB OCBOCHUS TMpeaMeTa «XHWMHS» Ha ypPOBHE CpPEIHETO
obmero o00pa3oBaHUSI BBIIEJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHHE
OOy4JaIOUIUMHCS POCCHUHCKON Tpa)TaHCKOH HISHTHYHOCTH;, TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEILHOCTH M CAaMOOTIPE/ICIICHUIO; HATNYNEe MOTHBAINH K
0Oy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOyYaromuxcsi pPyKOBOICTBOBATHCS
NPUHATBIMA B OOIIECTBE TpaBUJIaMH W HOpPMaMd TIOBEJCHUS, HAJIUYHE
MPaBOCO3HAHWSI, IKOJIOTUIECKON KYJIbTYPBI; CIIOCOOHOCTh CTAaBUTH I[EJH U CTPOUTH
KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNbTAaThl OCBOSHHUS TpeaMeTa «XUMHUS» OTPaKaroT
cOpPMUPOBAHHOCTh OMBITA TIO3HABATEIBHONH H TMPAKTUYECKOW JeSATCIbHOCTH
00ydJaromuxcs B IpoIecce pean3alui 00pa3oBaTeIbHOM e TeTbHOCTH.

JINYHOCTHBIE pe3yabTaTbl OCBOCHHUS MpeAMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA TO3HABATENILHOM W TPAKTUYECKOH JesSTeNbHOCTH
o0ydJaromuxcs B MPOLECCe peain3aluil 00pa3oBaTeNbHON AESTEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .
0CO3HAHUS O0YJArONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY M MPaBOIOPAJKY; MPEACTABICHUS O COUMAIBHBIX HOpPMax u
MpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUN B KOJUJIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW JI€ATEIIHBHOCTH
IIPU CO3JIAaHMM yYCOHBIX IIPOCKTOB, PEIICHUN YYCOHBIX M TO3HABATCIBHBIX 3ajad,
BBITIOJTHCHUN XUMHYECKUX IKCIICPUMEHTOB; CIIOCOOHOCTH IMTOHUMATh U MMPUHUMATH
MOTHBBI, HAMEPEHUSI, JTJOTUKY U
apryMEHTBI IPYTUX MPU aHAIM3E PA3IMYHBIX BUIOB YUCOHOU AEATEILHOCTH, 2)
NMATPUOTUYECKOT0 BOCITUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUSI K UICTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTEYECTBEHHOM XMMHUHM; YBaXEHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU U
MPAKTUYECKOTO TMPUIOKEHUS XUMHHU, OCO3HAHHSI TOTO, YTO JAHHBIE HAyKU €CTh
pe3ysabTaT JJIATENBHBIX  HAOJIOACHUM, KPOIMOTIUBBIX JKCIEPUMEHTAIbHBIX
MMOUCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

HMHTEpECa U MO3HABATEIbHBIX MOTHBOB B MTOJYYCHUHU U MTOCIEIYIOIIEM



aHanu3e MHQPOpMAIMU O MEPENOBBIX JTOCTHKEHUSIX COBPEMEHHON OTECYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MOBEJACHUS; CIIOCOOHOCTH OILICHUBATH
CUTYyallH, CBSI3aHHBIE C XMMHUYECKUMH SBICHHUSIMH, U MPUHUMATh OCO3HAHHBIE
pElLIEHUs], OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;
TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U MOCTYNIKU CBOMX TOBAPUIIEH C IMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEACTBUNA MOCTYIIKOB;

4) opMHUpOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAHUSI 1IEHHOCTEW 3J0pOBOTO H  0Oe3omacHOro obOpa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3JI0POBBIO; COOJNIIOZICHUS TMpaBWil 0€30MacHOTO OOpallleHust C
BEIECTBaMU B OBITY,

IIOBCEJIHEBHOM KU3HU, B TPYJIOBOM JEATEIbHOCTH; MMOHUMAHUS LEHHOCTH MPaBUI

WHJIUBUYaTbHOTO U KOJIJIEKTUBHOTO
0€301acHOr0 TOBEJCHUS B CUTYAIUAX, YTPOKAIOIMIUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHUS MOCIECTBUN U HEMPUSATHS BPEIHBIX TPUBBIYCK (YIOTpeOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYPEHHUS );

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEI0BATEIBCKOM
NEeATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM U  JIPYyrHX BHUIAX
NESATEIbHOCTH; yCTAHOBKHA Ha AKTUBHOE yYaCTHE B PEIICHUU MPAKTUYECKUX 3a]a4
COIIMAJIbHOM HampaBJICHHOCTU (B paMKaxX CBOEro Kjacca, IIKOJIbI); HHTEpeca K

MPAKTUYECKOMY M3YUYCHUIO MPOdhEeCcCHil pa3IndHOTO PoJia, B TOM
YUCJi€ HAa OCHOBE NPUMEHEHUsI MPEIMETHBIX 3HAHWW MO XUMHH; YBAOXKEHUS K
TpyaAy, JIOAAM TpyJa W pe3yjbTaTaM TPYJIOBOW ACATEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HWHIAWBHIYAJIbHON TpaeKTOpuH oOpa3oBaHUs, OyayIIeH
npodeccun ® peanu3alldd  COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C  YYETOM
JUIHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XMMHH, HWHTEPECOB U IMOTPEOHOCTEH
00111eCTBa;

6) 3K0J10rH4ecKOro BOCIUTAHUS:

9KOJIOTHYECKH 11€JIECO00Pa3HOr0 OTHOIICHHUS K MPUPOJIC KaK UCTOUYHUKY
CYIIECTBOBAHMS JKM3HM Ha 3emiie; TOHMMaHHsS TJIO0AJBLHOTO  XapakTepa

AKOJIOTHYECKHUX MPOOJIEM, BIUSHUS
SKOHOMHMYECKHUX MPOIECCOB HA COCTOSHWUE IPUPOJHOM W COUHUAIBHOW CpEIbI;
OCO3HaHUs HEOOXOIMMOCTH HCIIOJb30BAHUS JOCTHKEHUN XUMUU JIJIS
peIIEHUs] BOMPOCOB PAIMOHAILHOTO MPUPOIOTOIB30BAHUSA; AKTHBHOTO

HENPUATUA JEUCTBUNA, MPUHOCSIIIUX BpEll OKpYXKaroleu



MPUPOAHON Cpesie, YMEHUS IPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTHUECKHE

MOCJIEICTBUSA NMPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATh UX; HATUYUSI

Pa3BUTOI0 SKOJOTUYECKOI'O MBIIIIEHHUS, SKOJIOTHYECKON KYJIbTYpPBl, ONbITA
NesATeNbHOCTH 9KOJIOTMYECKON  HaNpaBJIE€HHOCTH, YMEHUs

PYKOBOJICTBOBATHCS UMHU B II03HABATEIIbHOW, KOMMYHUKATUBHOU U COLMAJIBHOU

MPaKTUKE, CIOCOOHOCTH U yYMEHUS aKTUBHO  IPOTUBOCTOSTH
uaeosoruu xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOM MPAKTHKW; TOHUMAaHUS CEUM(PUKA XUMHUU KaK HAYKH,
OCO3HaHMs €€ poiu B (OPMHUPOBAHUU PALUUMOHAIBHOIO HAYYHOTO MBILIUICHHUS,
CO37aHUM LIEIOCTHOTO MPEACTABICHHS 00 OKpY)KAloIleM MHpe Kak O €JIMHCTBE
OpUpPOAbl M YeJIOBEKa, B MO3HAHWUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M peleHUu
npo0JieM COXpaHEeHHs TPHUPOAHOrO paBHOBECHs; YOexKAEHHOCTH B 0CO0OM
3HAYMMOCTH XHMHH JJIsI COBPEMEHHOW IMBUIM3AIMH: B €€ T'yMaHUCTHYECKOU
HANPaBJICHHOCTH M BaXXHOM pOJIM B CO3JAaHUMM HOBOM 0a3bl MaTepuaIbHOM
KyJIbTYphl, B pEUICHUU TJI00aJbHBIX MPOOJEM  YCTOMYMBOTO  PA3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, JHEPreTHYECKOM, IUIIEBOM M  DKOJOIMYECKOU
0€30MacHOCTH, B Pa3BUTHUHU MEIULIMHBI, 00€CIIEYEHUH YCIOBUI YCIEIIHOIO TPyAa U
HKOJIOTUYECKH KOMMPOPTHON >KU3HM KaKJIOTO0 WIEHa OOIIEeCTBA; €CTECTBEHHO-
Hay4YHOU TPAaMOTHOCTH: [IOHUMAHMSI CYIIIHOCTH METOI0B ITO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh IMOJIY4YaeMble 3HAHMS IJIs
aHayn3a M OOBSICHEHUs SIBJICHUHM OKPYKAIOLIEro MHUpa U IMPOUCXOASAIIMX B HEM
U3MEHEHUI, yMeHHUs JejaaTh OOOCHOBAHHbBIE 3aK/IIOUYEHUS HA OCHOBE HAYYHBIX
(akTOB M HMMEIOIIMXCS JAaHHBIX C LEJNbI0 IMOJyYEHHUS JIOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTH CaMOCTOSITEJIBHO MCIIOIb30BaTh XUMUUYECKUE 3HAHUS JIJIS
peleHus Mpo0sieM B peasIbHbIX KU3HEHHBIX CUTYaIUsIX; HHTepeca

K [T03HAHHIO, HCCIIE0BATENIBCKOM NESTEILHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HEMPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM 1O XUMHUU B
COOTBETCTBHHM C JKU3HEHHBIMH MOTPEOHOCTAMHU; HHTEpeca K 0OCOOEHHOCTSAM TpyAa
B Pa3NIUYHBIX cepax npodeccHoHaNbHON
NEeSATENbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHS IPOrPaMMBI 0 XMMHH Ha YpPOBHE
cpeaHero ooIero o0pa3oBaHMs BKIIOYAIOT:



3HaYUMbIE IS bopMHpOBaHUS ~ MHPOBO33pEHHUS  OOydYaromIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEeHAYYHbIE MOHSTHS, OTpaXkKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cHenu(puKy METOAOB IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELUIECTBO, YHEPTus, SIBJICHHE,
IpoLece, cUCTeMa, HaydHbI (pakT, MPUHLIMNI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, HUCCIEAOBaHME, HAOIIOJEHUE, HU3MEPEHUE, DKCHEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIE y4yeOHble JelcTBHUS (IMO3HaBaTENbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroue (dbopmMHpoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH U COI[MAIILHOM KOMITIETEHIIMH 00YyYalolnuXCs;

CIIOCOOHOCTb oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS W YHUBEpCAJbHbIC yueOHBIC
JEHUCTBUS B ITO3HABATENILHON U COLIMANILHOM MIPAKTHKE.

MeranpenMeTHbIE pPE3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKAaTUBHBIMH U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

IMo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE qelicTBHA 1)

0a3o0BbIe JIOTHYECKHE JeiiCTBHUS:

CaMOCTOSITENIbHO  (opMynHpoBaTh U aKTyaJIU3UpoBaThb  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPENEIATh LEIU JACSITEIBHOCTH, 3a]aBast
apaMeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTB PE3YJIBTATHI IEATEIBHOCTH C IOCTABICHHBIMU LIEIISIMY;
UCII0JIb30BaTh IIPY OCBOCHHUH 3HAHUW MPUEMBI JJOTHYECKOTO MBIIUICHHUS: BBIICIATD
XapaKTEPHBIE IPU3HAKU ITOHATUN U yCTAHABJIMBATH UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS AJI11 O0BSCHEHUS OTAENIbHBIX ()AaKTOB U SIBJICHUIA;

BBIOMpPATh OCHOBAHUS U KPUTEPUU JIJIs KIacCU(PUKAIIMK BELLIECTB U

XUMHUYECKUX pPEaAKIUK; YCTAHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
M3yYa€MbIMH SIBJICHUSIMH; CTPOUTH JIOTUYECKHE pACCYXKIEHUS (MHIYKTHBHBIE,
NENyKTUBHbIC, MO AaHAJOTWMH), BBISBISATH 3aKOHOMEPHOCTHM U NPOTUBOPEUUS B
paccMaTpHUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUCHUS; TPUMEHSITh
B IpOLECCE MO3HAHUSA HCIOJb3YEMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEH, MPeoOpPa30OBbIBATh MOJENIbHBIE MPEACTABICHUS — XHUMHUYECKUUA 3HAK
(cuMBOIT) dIeMeHTa, XUMHUUYECKast (hopMmylia, YpaBHEHHUE XUMHYECKOW pPEaKIuu —
MpU pPEIICHUH Y4eOHBIX IO3HABATENIbHBIX W MPAKTHUUECKUX 3aJlady, MPUMEHATH
Ha3BAHHBIE MOJEJIBHBIE MPEICTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKHAX



peakiuii; GopMynHpoBaTh IEIM W 3aJaud  UCCIEJOBAHUS, HCIOIb30BaTh
MOCTaBJICHHBIE U CAMOCTOSTENIBHO CQOPMYIUPOBAHHBIE BOIMPOCHl B KaueCTBE
MHCTPYMEHTA TO3HAHUSI U OCHOBBI sl (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI; BIIAJICTh HABBIKAMU CAMOCTOSATEIILHOTO
IJIAHUPOBAHUSI U MPOBEACHUSI YUECHUUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBAThH
yMeHMsI HAaOJI0JaTh 32 XOJAOM IPOLIECCa, CaMOCTOSATEIBLHO MPOTHO3UPOBAThH €ro
pe3yabTat, GopMyIupoBaTh 000OIIEHHS] U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTU
pe3yIbTaTOB MCCJEAOBAHUS, COCTABJISITH OOOCHOBAaHHBIM OTYET O MPOJICTAHHOU
paboTe; mpuoOpeTaTh OMNBIT YYCHUYECKOW UCCIEIOBATEILCKOM W MPOCKTHOMU
NEATeNIbHOCTH, TPOSBISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3aJlady, NPUMEHEHUIO PA3TUYHbBIX
METOJIOB MO3HAHMUSI.

3) paboTa ¢ uHpopManueii:

OPUEHTHUPOBATHCS B Pa3JIMYHBIX UICTOYHHUKAX WH(MOpManK (Hay4YHO-
NOMyJIApHAsl JIUTepaTypa XUMHUYECKOTO COJCpP)KaHHS, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTEpHETa), aHAMM3UpoBaTh WHGOPMAIIMIO PA3IMYHBIX BUJIOB U (opMm
NpeCTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTh,  (OPMYJIUPOBATH 3aMpPOChl U TPUMEHATH pa3IUYHBIC
METOJIbI TIPU TIOMCKe W 0TOOpe WHpOpMaIuu, HEOOXOIUMOMN ISl BBIMOJHEHUS
y4eOHBIX 3aJad ONpEeNeIEHHOTO THUIA;  NPUOOPETaTh OMBIT HMCIOJB30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJOTUUA W Pa3IMYHBIX IMOMCKOBBIX CHUCTEM; CAMOCTOSITEIBHO BBIOMPATh
onTUMaldbHyl0 ¢GopMy mpeiacTaBieHuss HHPoOpManMu  (CXeMbl, TpaduKH,
auarpaMMbl, TaOJHIIBI, PUCYHKHM U JPYTHE); UCIOJIb30BaTh HAYYHBIA SI3bIK B
KayecTBE CpeacTBa mpu paboTe ¢ XUMHUYECKOW HHQOpMaluen: MNPUMEHSThH
MeXMpeaIMeTHbIe (pu3nyeckne U MaTeMaTUYECKHUe) 3HAKU U CUMBOJIBI, (DOPMYJIbI,
a00peBuaTyphl, HOMEHKJIATYPY;

UCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAIHOCTH.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1€ iCTBUSA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAJIOTa U/WITH
JTUCKYCCHHM,  BBICKA3bIBaTh  WACH, (HOPMYIUpPOBATH CBOM  MPEIIIOKCHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C HpCBGHTaHHeﬁ PE3YyJIbTAaTOB MMO3HABATEIILHOM ACATCIBHOCTH,
MMOJTYYCHHBIX CaAMOCTOATCIbHO UJIM COBMCCTHO CO CBCPCTHUKAMU IIPH BBIIIOJIHCHHUHN



XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUYECKON padOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peau3aluu y4eOHOro MpoeKTa, U GOpMyIUPOBATh BHIBOIbI
[0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN ITYTEM COTJIACOBAHUSA MO3ULHAU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

CaMOCTOSATEIIbHO IUIAHUPOBATh M OCYLIECTBIIATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, OIpeneiss €€ Lelu W 3aJadd, KOHTPOJIMPOBAaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TNpe/JlaraeMblii  ajdropuT™M JEHCTBUUA TpH
BBIMOJTHEHUM Y4YEeOHBIX U HCCJIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ (PeKTUBHBIN crmoco0 HMX peueHuss ¢ y4ETOM TMOJIyYeHUS HOBBIX 3HAaHMHA O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHUSI IPOrPaMMBbI TI0 XUMHUH Ha yriayOnEHHOM
YpOBHE Ha YPOBHE CpPEHEro o0IIero 00pa3oBaHus BKIIOYAIOT CIeU(pUIECKUE IS
y4eOHOro npeameTa « XUMUs» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHH 1O
OCBOCHHIO, MHTEPIIPETALIMN U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI JEATEIHHOCTU MO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUeOHBIX
CUTyalusiX, a TAK’K€ B pEaJIbHbIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C XUMHeil. B
nporpaMMe€ IO XUMHUU TPEAMETHBIE pPE3yJbTaThl NPEACTABIEHBI [0 TroAam
U3YYECHUS.

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUSI  Kypca «Oprannueckas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE€ M 3HAYCHUU OPraHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUH YCTOWYMBOIO
Pa3BUTHS YEIIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKON, IHEPTETHICCKOU |
MUIIEBONM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHn palMOHAIBHOIO
MPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YeJIOBEKa, a TAKXKE IKOJOTHUECKH 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/10POBBIO
W TPUPOJHOW Cpele; BIAJACHUE CUCTEMOM XHMWYECKUMX 3HAHUH, KOTOpas



BKJIFOYAET: OCHOBOIOJATaIONINe MOHATUS — XUMHYECKHI 3JIEMEHT, aToM, SIpO U
AJICKTPOHHAsE 000J04YKa aToMma, S-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aToma, TMOpUAM3alus AaTOMHBIX OpOuTaneid, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb, 3JEKTPOOTPUIATEIbHOCTh, CTENEHb  OKHUCIICHMS,
XUMHYECKasi CBSA3b, MOJb, MOJSIpHas Macca, MOJISPHBIA OO0BEM, YIIEpOIHBIH
ckenet, (yHKUMOHANbHAs  Tpynma, paaukaig, CTPYKTypHble  (OpPMYJIbI
(pa3BEpHYThIE, COKpAILlEHHbIE, CKEJETHbIE), H30MEpUs CTPYKTypHas U
MPOCTPaHCTBEHHAsl (reoMeTpuyYecKasi, ONTUYECKas), U30MEPbI, TOMOJOTUYECKHM
psiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ- U a30TCOAEpKalMe OpraHuYecKue
COCIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEJIMHEHHUS; TEOpHH, 3aKOHBI (mepuoanyeckuii 3akoH J{. . MenaeneeBa, Teopus
CTpoeHusi opranuuyeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MAacChl
BEIIECTB, 3aKOH COXPAaHEHMs] M TNPEBpAIICHUS DHEPrUM TPU XUMHUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHU, MUPOBO33PEHUECKHE
3HAHMS, JIeKalMe€ B OCHOBE T[OHUMAHUSA MPUYUHHOCTH M CUCTEMHOCTH
XUMHYECKUX SIBIICHUU; TPEJICTABICHUS O MEXaHU3MaX XWMUYECKUX pEeaKIIuil,
TEPMOJUHAMUYECKUX M KHUHETHMYECKUX 3aKOHOMEPHOCTSIX HX TMPOTEKAaHUS, O
B3aMMHOM BJIUSHUM aTOMOB W TPYIIN aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA H
Me30MepHbIid 3P dekThl, opueHTanThl | u |l pona); gakronorudyeckue CBelIeHUS O
CBOICTBax, coCTaBe, MOJYYCHHMH M OE€30MaCHOM HCIIOJIb30BAHUU Ba)KHEHIITUX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON EeATETbHOCTH YeOBEKa, OOIINX
HAay4HBIX MPUHLHMNAX XMUMHUYECKOrO0 IMPOU3BOJCTBA (HAa MpPUMEpPE IPOU3BOJCTBA
MeTaHoJa, IepepaboTku HedTH); CHOPMHUPOBAHHOCTh YMEHHUN: BBISBISTH
XapaKTepHbIE PU3HAKU MOHATHI, YCTAHABIMBATH UX B3aUMOCBA3b, UCIOJIb30BaTh
COOTBETCTBYIOILIME TOHATHUS IIPU OIKMCAHUU COCTaBa, CTPOCHUS M CBOWCTB
OpraHWYeCKUX COCTMHECHUH; CPOPMHUPOBAHHOCTh YMECHU:

UCIIOJI30BATh XUMHUUYECKYI0 CUMBOJIMKY JJISl COCTABJICHUS! MOJIEKYJAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIIETHBIX) (POPMYII OPraHNYECKUX
BEILIECTB;  COCTAaBJSATH YPABHEHUS XUMHUYECKHX pEAKUUA M PacCKpbIBaTh UX
CYILIHOCTb: OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui IIOCPEJCTBOM
COCTaBJICHMs AJIEKTPOHHOIO OajaHca 3THX peaklUMi, peakuuid HOHHOTO OOMeHa
MyTEM COCTaBIICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;

U3rOTaBIMBATh MOJEJH MOJIEKYJl OPTaHUYECKHUX BEIIECTB AJIsI MILTIOCTPAIUU
X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS; COPMUPOBAHHOCTH YMEHHIA:
YCTaHaBIIUBaTh MNPUHAMJICKHOCTh HM3YYEHHBIX OPraHUYECKUX BEIIECTB MO HUX
COCTaBy U CTPOCHMIO K OMPEAEIEHHOMY KJacCy/Tpylie COeIWHEHUM, JaBaTh UM
Ha3BaHUs 1o cucreMarndecko Homenkmarype (IUPAC) wu mpuBoguTh
TPUBHAJIbHBIC Ha3BaHUs JUJISL OTAEIBHBIX MPEICTABUTENICH OpraHUYEeCKUX BEIECTB
(3TUIIEH, alleTUJIEH, TONYOJ, TJIMIEPHUH, ATHICHIIUKOIb, (eHod, (hopMaabiaerui,



aleTaabplerul, aleToOH, MypaBbUHAs KHCIIOTA, YKCyCHas KHMCIJIOTa, CT€apHHOBasfd,
OJICUHOBAas, MaJlbMUTUHOBAs KHUCIOTHI, TJIUIIMH, aJlaHWUH, MaJlbTo3a, (PYKTO3a,
AQHWJIUH, JUBUHUII, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOpPMUPOBAHHOCTb yMEHUS OMNPEACNSATh BHJ XUMUYECKOM CBSI3M B
OpraHUYECKUX COCAMHEHUSIX (KOBaJleHTHasi W WOHHAas CBA3b, G- WU T-CBS3b,
BOJIOPOJIHASL CBSI3b); CHOPMHUPOBAHHOCTh YMEHHUS MPUMEHSThH MOJIOKEHUS TEOPUHU
CTpOEHHMs opraHnueckux Bemects A. M. byTiepoBa aJist 00bICHEHUSI 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTABA U CTPOCHUS;

cOpMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB,  CTPOCHMUE,
bu3nUecKkue M XMUMHUYECKUE CBOWCTBA THUMUYHBIX MPEIACTABUTENCH pPa3IUYHBIX
KJIACCOB OPTAaHMYECKHUX BEIIECTB: aJKAHOB, IIUKIIOAIKAHOB, AJIKEHOB, aJKaJINCHOB,
AJKUHOB, apOMATHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETUIO0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHECHUHN U
aMUHOB, AMHUHOKHUCIJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- W TOJMCAXapHJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJYy HHUMH  YPaBHCHUSMH
COOTBETCTBYIOIIUX XHWMHUYECKHUX pEaKIHH C WCIOIb30BaHUEM CTPYKTYPHBIX
dbopmys; cPopMUPOBAHHOCTH YMEHHS TOATBEPKJIATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COCAMHEHHUH OT
KpPaTHOCTHU U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBSA3M), B3aUMHOTI'O BJIMSIHUS aTOMOB
U TPYII aTOMOB B MOJEKYyJIaX; C(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh
UCTOYHUKH YTJIEBOJIOPOJHOTO ChIpbsi (HE(DTh, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI
ero rmnepepabOTKM W TMPaKTUYECKOe TMPUMEHEHUE MPOJIYKTOB MepepadoTKu;
chOpPMHUPOBAHHOCTh BJIAQJCHHUS CHUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJ1ax MO3HaHUs — HAOJI0IEHUH, U3MEPEHUU, MOJICIIUPOBAHUH, SKCIIEPUMEHTE
(peaJibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIEC OINEPAIlMU MBICIUTEIbHON
JESTENbHOCTH — aHAIM3 M CHUHTE3, CpaBHEHHE, O00OOIIECHHE, CHUCTEMAaTH3AIIMIO,
BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€M — ISl U3YYEHUS] CBOMCTB BEIIECTB U
XUMHYECKUX peakiuii; cPOpMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aMMOCBS3b
XUMUYECKUX 3HAHUW C MOHATUSIMU WM MPEICTABICHUSIMU JAPYTUX €CTECTBEHHO-
HAyYHBIX TPEAMETOB Il  OOJee OCO3HAHHOTO TIOHMMAaHHUS  CYI[HOCTH
MaTepuaJbHOrO0 €JAMHCTBA MHpA, HCMOJb30BaTh CHCTEMHBIE 3HAHHUS IO
OpraHUYECKOW XUMHUHU ISl OOBSCHEHUS W MPOTHO3MPOBAHUS SIBICHUM, UMEIOIIUX
€CTECTBEHHO-HAYYHYI0 TpHUpOAY; CHOPMUPOBAHHOCTH YMEHHM: MPOBOJUTH
pacdy€Thl MO XUMHUYECKUM (OpMyJaM M YpPaBHEHUSM XUMUYECKHUX PEAKIUN C
UCIOJb30BaHUEM (PU3NUYECKUX BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO
BEILIECTBA), XapAaKTEPU3YIOIINX BEHIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI
M0 HAXOXJCHUIO XUMHUYECKOW (POpMysbl BEHIECTBA IO M3BECTHBIM MacCOBBIM



JOJIIM XUMHYECKHX 3JIEMEHTOB, MPOAYKTAM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX
BELIECTB;  CHOPMHUPOBAHHOCTh YMEHHW: MPOTHO3UPOBATh, AHAIMU3UPOBATH U
OLICHMBATh C TO3UIMUN HKOJOTMYECKON O€30MaCHOCTU MOCIEACTBUA OBITOBOW U
MIPOU3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKA, CBI3aHHOM € NepepabOTKOM BEIIECTB,
MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUA JUISl IPUHATUS TPAMOTHBIX PELIeHUN mpodsiem
B CUTYaIlUSX, CBI3aHHBIX C XUMHEH; CHOPMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO
IUIAHUPOBATh M MPOBOJUTH XMMHUUYECKHM SKCIEPUMEHT (MOJTYyYEHUE U U3YUYCHHE
CBOMCTB OpPraHMYECKMX BEIIECTB, KAaYECTBEHHBbIE pPEAKLUU YIJIEBOJOPOJIOB
Pa3JINYHBIX KJIACCOB M KHUCJIOPOJACOJEPKAIIUX OPraHUYECKUX BEIIECTB, PELIEHUE
DKCHEPUMEHTAIBHBIX 3aJa4 10 paclO3HABAHUIO OPraHUYECKUX BEIIECTB) C
cOOJII0/IEHnEM TMpaBUil O€30MacHOro OOpaIleHus ¢ BEIeCTBaMU M J1a00paTopHbIM
o0opyaoBanue™m, (opmMyaupoBaTh LEJdb HCCIAEAOBAHMS, TMPEACTABIATh B
paznu4yHON (opMe pe3yNbTaThl HKCIEPUMEHTA, AHAIMU3UPOBATH # OIEHUBATH HMX
JI0OCTOBEPHOCTh; CHOPMUPOBAHHOCTH YMEHHUIA:

co0ro/1aTh MpaBuja dKOJIOTMYECKH 11€1eco00pa3HOro MoBeACHUs B OBITY U
TPYJIOBOM NEATEIBHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/0POBbs, OKPYKarOIIeH
OPUPOAHON Cpefbl M JOCTHXKEHUsT €€ YCTOMYMBOTO pPAa3BUTHUA,  OCO3HABATh
OIaCHOCTb TOKCUYECKOI0 JICHCTBUSI Ha KUBBIE OpPraHU3MBI
ONpeeNEHHBIX OpPraHMYECKUX BEUIeCTB, NOHMMas cMmbica nokazatens [1JIK;

aHaAJIN3UPOBATH LIE€JIECO00Pa3HOCTh IPUMEHEHHS OPraHNYECKUX BEIIECTB B

IPOMBIIIJIEHHOCTA M B OBITY C TOYKH 3pPEHUS] COOTHOIICHHS PHUCK-TIOJb3a;
chOpMUPOBAHHOCTb ~ YMEHHMM:  OCYIIECTBIISATh  IeJICHAINIPABICHHBIA  IOMCK
XUMHUYECKOU MH(OPMAILIUK B PAa3IMYHBIX UCTOYHUKAX (HAydHas U y4eOHO-HaydHas
JuTEpaTypa, CpecTBa MacCcoBoM MH(popmMaruu, MHTEpHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUICCKYIO HH(POPMAIIHIO, TIepepadaThiBaTh €€ U NCII0JIH30BaTh B
COOTBETCTBHH C TMOCTABJICHHON yueOHOH 3a1auei.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUN: O MaTEpPHAIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHUM NPUPOABI, O MECT€ U 3HAYECHUHU
XUMUU B CUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUH YCTOWYHUBOIO
pa3BUTHUA, B PELICHUHM MPOOJIEM 3KOJIOTHYECKOM, HHEPreTHUECKON M MUIIEBOMN
0e30macHOCTH, B PA3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MATEpPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B 00ECHEYEHUU PAlMOHAIBLHOIO MPUPOIOIOIL30BAHUS, B
dbopMHUpOBaHUM MHPOBO33PEHHUST W OOIIEH KyIbTyphl YEIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHUSI K CBOEMY 3J0POBBIO W MHPUPOIHOM
cpene; BIaJeHUe CUCTEMON XUMHUYECKNX 3HAHHUM, KOTOpasl BKIIFOYAET:



OCHOBOIIOJIATAIOIINE TOHITUA — XUMHUUYECKUW DJIEMEHT, aToM, SJApO aToma,
W30TOIIBI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aToMHBIe OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aToma, TMOpUAM3alus AaTOMHBIX OpOuTaneid, HOH,
MOJIEKYJa, BaJCHTHOCTh, DJIEKTPOOTPUIATEILHOCTh, CTENEeHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBWJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJTUYECKasi pemETKa, XUMHUYECKash peaklusi, pacTBOp, IJICKTPOJUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAs JAUCCOLMAIUS, CTENEeHb JUCCOIMAIUH,
BOJIOPOJIHBIN TOKa3aTeldb, OKHUCIHUTENb, BOCCTAHOBUTEIb, TEINIOBOM 3¢ eKT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMHUYECKON PEaKIMKi, XUMHUYECKOE PaBHOBECHUE;
TEOPUH W 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKON TUCCOLMAINU, MEePUOIUUYCCKUM
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
peBpaIieHUus YHEPTUN MPU XUMHUYECKUX PEaKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYECKUU SI3bIK
XUMHUH, MHUPOBO33PEHUYCCKUE 3HAHUA, JIeKalue B OCHOBE IOHUMaHUS
OPUYMHHOCTH W CHCTEMHOCTH  XHMHYECKHUX  SIBJICHHH;  COBpPEMCHHBIC
NpEJACTaBICHUS O CTPOCHWUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSX; TMPEJCTABJICHUS O MEXaHM3MaX XUMHUYECKHUX
peakiui, TEPMOJMHAMUYECKHMX U  KHHETHYECKHX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHHM, PACTBOPAaX M NHCIEPCHBIX CHUCTEMAX;
(akToNOrMYEeCKHue CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJy4YeHWH U O€30MacCHOM
UCIIOJIb30BaHUM BXKHEMIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NESTENbHOCTH  YeJOBEeKa, OONIMX  HAYYHBIX  MPUHIUIAX  XUMHYECKOIrO
IPOU3BOJICTBA; CHOPMHUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEpHbIC MPU3HAKU
NOHSTUM, YCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE
HOHSATUS MPY ONTMCAHUHN HEOPTaHUYECKUX BEILECTB U MX MPEBPAILCHHUI;
c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XHUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpPMYJT BEIIECTB W  YpPaBHEHUH  XUMHUYECKHUX  PEAKIIHMH,
cuctematnieckyro HoMeHKIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
BEIECTB; CPOPMUPOBAHHOCTH YMEHHS OMPEICISITh BAJICHTHOCTb M CTEIICHb
OKHCJICHUS XUMHUYECKHX D3JIEMEHTOB B COCIUWHEHHMSX, BUJ XUMHUYECKON CBS3H
(koBaneHTHAsl, WOHHAs, METANIMYECKas, BOJOPOJHAs), TUI KPHUCTALINYECKOM
pPEmETKH KOHKPETHOTO BEmIeCTBa; C(HOPMUPOBAHHOCTh YMEHUS OOBICHATH
3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUJA XUMHUYECKOM CBSI3M W THIMA
KPUCTAJJIMYECKOW pEIIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIA MEXaHU3MBbI
oOpa3oBaHus KOBAJICHTHOM CBSI3H; chOpMHPOBAHHOCTH YMEHUN:
KJIacCU(UIIUPOBATH: HEOPraHMYECKUE BEIIECTBA IO HMX COCTaBY, XHMHUYECKHE
peaKiuu MO pa3iuyHbIM IMpU3HAKaM (YHUCIY U COCTaBY PEArupyIOLIUX BEIIECTB,
TEIIOBOMY 3(P(dEKTy peakiuu, HU3MEHEHUIO CTENEeHEW OKHUCICHUS 3JIEMEHTOB,



0o0paTUMOCTH, YYACTHIO KaTajlu3aTopa W JIPYrue); CaMOCTOATEIbHO BbIOMpPATh
OCHOBaHUS M KPUTEPUU ISl KIACCU(UKAIIMM U3yYaeMbIX BEIIECTB U XUMHUYECKHX
peakuuii; cOPMUPOBAHHOCTh YMEHHS PACKpPBIBATh CMBICI MEPUOAUYECKOTO
3akoHa [[. M. MeHnneneeBa U JIEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYI0 U MPOTHOCTUYECKYIO (YHKUUHU; CHOPMUPOBAHHOCTh YMEHHM:
XapaKTEepU30BaTh MIEKTPOHHOE CTPOCHHUE ATOMOB M HOHOB XUMUYECKHUX JIEMEHTOB
[IEpBOr0—YeTBEPTOrO MEPUOI0B

[Tepunonuueckoii cucremel  J[.1. Menpaeneena, HCTIONIBb3YSI MIOHSTHS

«OHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKUE IMOIYyPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXAEHHOE JHEPreTHMUECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB U HX
coequHeHUM 1o InepuogaMm u rpymnmnam  Ilepuommyeckon cucremsr J[. WM.
MenpeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DIIEKTPOHHBIX 000J04YeK; CPOPMUPOBAHHOCTH YMEHHUH: XapaKTepU30BaAThH
(omuchIBaTh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB PAa3UYHBIX KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'€HETHMYECKOM CBS3M MEXJIY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XMMUYECKHUX pPEaKIUM;
c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CYLIHOCTh: OKUCIUTEIBHO-

BOCCTAHOBUTEJBHBIX PEaKLUUN MMOCPEICTBOM COCTABICHHs JIEKTPOHHOIO OanaHca
ATUX peakUui; peakuuii MOHHOro OoOMEHa IyTEM COCTaBJIEHHUS WX IMOJHBIX U
COKpalI€HHBIX  HOHHBIX  YPaBHEHMM;  peakuud  TUAPOIM3a;  PEaKkLui
KOMILIEKcooOpa3oBaHusl (Ha IpUMepe IMAPOKCOKOMIUIEKCOB IIUHKA U AIIOMHUHUSA);
cOpMUPOBAHHOCTh ~ YMEHHUS  OOBACHATH  3aKOHOMEPHOCTHM  IMPOTEKAaHUs
XUMUYECKUX PEaKUH ¢ y4ETOM HMX JHEPreTUYECKUX XapPAKTEPUCTHUK, XaApPaAKTEP
U3MEHEHUs CKOPOCTM XHMHMYECKOM pEaKUMM B 3aBUCHUMOCTH OT pa3IMYHBIX
(akTOpOB, a TaKXkKe XapaKTep CMEILEHUS XUMUYECKOI'0 PAaBHOBECHS O] BIUSHUEM
BHemHUX Bo3aercTBuil (nmpunuun Jle Illatense); chopMUpPOBAaHHOCTH YMEHHS
XApaKTEpU30BaTh XMMHUYECKHE PEaKLUH, JICKAIIME B OCHOBE IPOMBIIUICHHOTO
MOJTyYEHUS] CEPHOM KUCIIOTHI, aMMHUakKa, oOlI1e Hay4YHble MPUHIUIBI XUMHUECKUX
IIPOU3BOJICTB; 1LIEJIECOOOPA3HOCTh IPUMEHEHHS HEOPraHMYECKUX BEIIECTB B
INPOMBIIUIEHHOCTH U B OBITY C TOYKM 3PEHHS COOTHOIICHHS PUCK-TIONH3a;
c(OpMUPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHUI O METOJaX Hay4YHOIO MO3HAHUS
SBJICHUI TpUpONbI — HAOIIOACHHE, M3MEPEHUE, MOJAEIUPOBAHHE, SKCIEPUMEHT
(peanbHBII M MBICIEHHBIN), HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS
IIPUMEHATDH 3TH 3HAHUA NPU IKCIIEPUMEHTAJIBHOM MCCIIENOBAHUN BELIECTB U IS
OOBSICHEHHUSI XMMHYECKUX SIBICHUN, UMEIOIINX MECTO B MPUPOJE, MPAKTUUYECKOI
JEeSATENbHOCTU YEJIOBEKa U B IOBCEIHEBHOW KM3HM; C(POPMHUPOBAHHOCTH YMEHUS
BBISIBIIITh B3aHMOCBSI3b XMMHWUYECKUX 3HAHUN C NOHATUSAMM U NPEICTABICHUSAMHU



JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB i 00Jiee OCO3HAHHOTO MOHUMAHUS
MaTepUaIbHOr0 €UHCTBA MUPA; CHOOPMUPOBAHHOCTh YMEHUS MPOBOJUTH PACUETHI:
C MCIOJIb30BAaHUEM TMOHITUN «MacCOBas J0JIsI BEMIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTpAIIUS»; MacChl BEIIECTBa WM 00BhEMaA ra3a MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB;
TerIoBoro 3(ddexkra peakiuu; 3HAYEHUS BOJOPOJHOIO IOKa3aTesisi PacTBOPOB
KHCJIOT M IIeJI0Yell ¢ H3BECTHOM CTENEHBIO IHUCCOIMAIMU; Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CJIH OJTHO U3 UCXOAHBIX BEIIECTB JaHO
B BUJIE PacTBOpa C ONPEACIEHHON MACCOBOM J0JIEM PAaCTBOPEHHOIO BELIECTBA WU
JaHO B M30BITKE (MMEET MPHUMECH); JOJIM BBIXOJAA MPOJYKTa PEAKIUH; 0OBEMHBIX
OTHOIICHUM Ira30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CaAMOCTOSITEJIBLHO IJIAHUPOBATh W TPOBOJIUTH
XUMUYECKUN  JKCepuMEeHT  (IpOBEACHUE  peakiuii  HMOHHOrO  oOMeHa,
MOATBEPKJICHUE KaUECTBEHHOI'0 COCTaBa HEOPraHUYECKUX BEIIECTB, OMPEACICHUE
Cpeabl pPacTBOPOB BEIIECTB C TMOMOIIbI0 HHAMKATOPOB, HW3YUYCHUE BIMSHUSI
pa3nMuuHbIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOHW  peakluH, pelieHue
AKCIIEPUMEHTAJbHBIX 3adady no TemaM «Metamisl»y U «Hemertamnsi») ¢
cOOJIFOICHUEM TIPAaBUJI OE301IaCHOTO0 OOpAICHHS ¢ BEIIECTBAMH U J1TA0OPATOPHBIM
obopynoBanueM, GOpMyIUpPOBaTh 1I€JIb  HUCCIAEAOBAHUSA, TMPEACTABIATh B
pasnmuuHON (opMe pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHHUI: COOJII0IaTh ITpaBUjia MOJb30BAHUS XUMUYECKON
nocynon u jabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHHs] ¢ BENIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIIUSIMH I10 BBITTOJHEHUIO JIAOOPATOPHBIX XHUMHUYCCKHUX
OTBITOB, JKOJOTHYECKH I11eJIeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM
JEATEIBHOCTH B IEISIX COXPAHEHHUSI CBOETO 3/J0POBbs, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JIOCTHXKEHUA €€ YCTOWYMBOI'O Pa3BUTUS, OCO3HABAaTh OMACHOCTh
TOKCHYECKOTO JICMCTBUSI HA KUBBIE OPTraHWU3Mbl OMPEICIEHHBIX HEOPTraHUYECKUX
BemecTB, nmoHuMas cMmbica mokazatens IIJIK;  chopmupoBaHHOCTE YMEHWIA:
OCYIIECTBIIATh  IICJICHANIPABICHHBIA IMOWCK XUMHUYECKOW WHPOpMaIWu B
pa3IMYHBIX HMCTOYHMKAX (Hay4yHas HW ydeOHO-Hay4dHas JIMTEepaTrypa, CpeAcTBa
MaccoBoi wuHpopMaruu, MHTEpHET W Jpyrue), KPUTHYECKH aAHAIM3UPOBATH
XUMUYECKYyI0 nH(popManuio, nepepadaTeiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUU
C MOCTaBJIEHHOM y4eOHOM 3a7a4eil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
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21 [IpenenbHbIE yrIeBOIOPOIbI — alKaHBI, 5
' LUKJIOATKAHBI
https://multiurok.ru/
29 HenpenenbHble  yriieBOJOpPOMABI:  aJKEHBI, 14 1
' aJIKa/IMEHBI, aJIKUHBI
https://infourok.ru/
2.3 Apomatuyeckue yrieBoJaopoabl (apeHsl) 8
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3.1 Crnuptsl. DeHon 11
KapOonunbHbIC COSMHEHUS: alTbICTU Bl 1 https://infourok.ru/
3.2 keToHbl. KapOoHOBbIE KHCIOTHI. Cll0KHBIE 21
a¢upsl. Kupbr
https://infourok.ru/
3.3 VYrineBoasl 9
Utoro no pazneny 41
Pa3znea 4. A3oTrconep:kanue oprannyeckue coeJuHeHus
https://infourok.ru/
4.1 AMUHBI. AMUHOKHCIIOTEIL. belkn 12
Hroro no paszneny 12
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Paspen 5. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUA

https://infourok.ru/
5.1 BbICOKOMOTIEKYIIAPHBIE COETUHEHUS 6 1
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HanMeHoBaHMe Pa3/ie/ioB U TeM (undposrie)
Ne ni/ni NPOrPaMMBI Beero Konurposabnbie | IlpakTuueckue | 00pasoBaTe/ibHbIE
r
padoThI padoThI pecypchl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
https://m.edsoo.ru/
Crpoenue atoma. [lepuogunyecknii 3aKoH 1 https://infourok.ru/
1.1 [Tepuoauyeckas cucTeMa XUMHUYCCKUX 9 .
snemento JI, M. Memeneesa https://2035school.ru/
https://multiurok.ru/
19 Crpoenue BemiectBa. MHOrooOpasue 11 1 https://infourok.ru/
BEIIECTB
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https://nsportal.ru/

1.3 XUMHYUCCKUE PEaKINU 19 https://infourok.ru/
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
https://m.edsoo.ru/
https://infourok.ru/
21 HeMeTain 31 https://2035school.ru/
https://infourok.ru/
2.2 Merasuisl 23
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
https://m.edsoo.ru/
31 MeTtoapI TO3HAHUS B XUMUAU. XUMHUA U 9 https://infourok.ru/
' )KU3Hb
https://2035school.ru/
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

https://2035school.ru/
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