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IHOACHHUTEJBHAA 3AIINCKA

Pabouast mporpaMMa mo XMMHUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTenbHOI IpOrpaMMbl CpPEeIHEr0 o011ero
obpazoBanusi(DPOII COO), npencrapinennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom KoHuenuu mnpenojaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
@depepaluu, pean3yIOMIUX OCHOBHbIE 00pa3oBaTEIbHbIE MPOTPAMMBbI, U
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
deneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO W3YUYEHUsI 3aHMMAET Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ydammxcs 10-11 kimaccos.
WN3yuenne mnpenmera, peanusyemMoe B yCIoBHIX —Au(depeHIIMPOBAHHOTO,
npopUILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIEeYuTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTary X K OBICTPO MEHSFOIIMMCS YCIOBHSIM JKU3HHU B COIIMYME, a TAKXKE JIJIS
POJOJDKEHUs O0y4YeHHUs] B OpraHu3anusiax MpodecCHoHaIbLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJJHOM M3 NPUOPUTETHBIX AUCIHUILINH.

B mporpamme mnmo XumMuu Ha3zHaueHHE TpeaMera «XUMHUS» TMOJydaeT
NOoJpOOHYI0  MHTEPHPETAlUId B  COOTBETCTBMM €  OCHOBOIOJIArarolUMU
nosioxkeHusiMu ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpKaHU,
pe3yibTaToB OOydeHHs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCS CJEAYIOIIME BBIMNOJHIEMBIE MPOrPAMMOMN MO
XUMUHU QYHKIIHH:

e uH(OPMAIIMOHHO-METOIMYECKAsl, peann3alus KOTOpOll obOecreunBaeT
MOJIyYCHUE TIPEICTABIICHUS O IIeNISIX, COACpP)KAHWU, OOIeH CTpaTeruu
00y4eHHs, BOCIUTAHUS U PAa3BUTHUSL 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpEe/ICJICHUE: TPHUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJII Y OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKCHHN O0O0y4arolmuxcs B
paMKax UTOTOBOM aTTecTallud B (QopMe €IUHOTO TOCYAapCTBEHHOIO
HK3aMEHA MO XUMHH.

[Iporpamma a1 yriyOI€HHOTO N3YUYEHUST XUMUU:



e YCTAaHABJIMBACT WHBAPHUAHTHOE MPEIMETHOE COJAep)KaHue, 00s3aTeIbHOe
JUIsT W3Y4YeHUsT B paMKaX OTICNbHBIX Mpoduiei, mnpeaycMaTpuBaeT
pacnpenesneHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIepKaTEeNbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e 1aéT MpUMEpHOE paclpeaesieHue y4eOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IpeajaraeT MNPUMEPHYIO MOCIEAOBATENIbHOCTh U3YYEHHUS Y4eOHOro
Matepuaia ¢ y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOAUYECKYIO MHTEPIPETALMIO LIeJIeN U 3a7a4 U3y4eHUs MpeaMeTra
Ha yTriyOJEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MIPOTPaMMBbl CpeaHero o0rero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA  0O0ydYarolmerocs IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTpaMME MO XUMHUH MPETyCMOTPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. 3a TmpelejlaMd  YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMHUU
00s3aTeIbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIEp KaHUsI y4eOHOro mpeamera
«XuMHS» OCTa€TCsi BO3MOXKHOCTb BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JI0JKHA OMPENEsAThCS B COOTBETCTBUM C HAINpPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B cootrBeTcTBUM ¢ KoOHuENTyaidbHbIMU mojoxeHusmMu PIOC COO o
HAa3HAYEHUU TPEeIMETOB 0a30BOro M YMIIyOJIEHHOIO YpOBHEW B CHUCTEME
nudepeHIupoBaHHOTO OOy4YEeHUsI HAa YPOBHE CpEeAHEro o01iero oOpa3oBaHUS
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HANpaBiIeH Ha pean3aIuio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TAalOM  MOJYYEHUS  XHUMHYECKOIO
oOpazoBaHMsl B paMKax M3y4YEeHHUsS CIEUUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpPTaHU3AIMAX CPEIHETr0 MPOodeccCHoHaIbLHOIO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA pacliMpeHue U  yriayOJieHHe TeOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BHIOPABIIUX OMpPENEIEHHBIN MPOodUih
0o0y4eHHs1, B TOM YHCIIE C TEPCHIEKTUBOMN MOCIEIYIOIEro MOTYYEHUsI XUMUYECKOTO
o0pa3oBaHus B opraHuzanusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIBPHON MPOTPaMMBI  CpPEIHEro 00IIero oOpa3oBaHUs
U3y4YeHHE TMpeaMeTa «XuUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCITUTAHUS U COLMAIILHOTO Pa3BHUTHs O0ydarommxcs, Ha GOpPMHUPOBAHUE y HHX
OOIIEMHTEINIEKTYalIbHBIX YMEHHUH, YMEHUN paluoHaIM3alMU y4eOHOro Tpyla U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIOIIUX  MEXIUCUUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeaMeTa «XuMus» Ha YpOBHE YriayOnE€HHOTO W3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas Xumus». [Ipu omnpeaeneHuu moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3aIi COACPKAHMS ITUX KYpCOB B MpOTrpamMMme IO XHMHU 33 OCHOBY
npunatel nojoxkeHuss ®PI'OC COO o paznuumsx 0a30BOr0 W yriayOJIEHHOTO
YpOBHEH U3yueHus IpeaMeTa.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPTaHWYECKass XUMUS» COCTaBISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. IJTa CHUCTEMA
3HaHUU TIOJy4yaeT OIpeneIEHHOEe TEOPETHUECKOEe JOMOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OONbIIUKA 00BEM  (AKTOIOTHYECKOTO
matepuasna. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMmera olecreyeHa
BO3MOXKHOCTh 3HAYUTENIBHOTO YBEJIMUYEHHS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWH HA OCHOBE PACIIMPEHHS U YTITyOJIeHUs
IPEJICTaBICHUNA O CTPOSHUM BEIIECTBA, XMMHYECKOW CBS3UM M 3aKOHOMEPHOCTSIX
MPOTEKaHUsS PEAKIU, paCCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUUECKOU KUHETHUKU
U TepMoAWMHAMHKH. M3ydeHue mnepuoguveckoro 3akoHa u [lepmomudeckoit
CUCTEeMBl  XHMHYECKUX  DJIEMEHTOB Oasupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasl CBS3b
OOBSCHSIETCS C TOUKU 3PEHUS YHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3yudeHue
TUTIOB ~ peakiui  JIomojHseTcss  (GopMHpoBaHMEM  MpEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIU3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHHM MPU PACCMOTPEHUU PEAKIHUOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcss 0co00oe BHUMaHUE BOMIPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHWEe WMEET TO, YTO Ha COJCpKAHHUE KYypCOB XHMHU
yrayOIEHHOTO YPOBHS U3YUYECHHUS JUISl KJIACCOB OMPEAEIEHHOTO Ppoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHHM K o0mel cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXKHbIE TIpeaMeThl. Tak, Hampumep,
B COJICP)KaHUM MpeaMeTa I KJIAaCCOB XUMUKO-(U3UYECKOro Mpodusis OO0JIbIIoe
3HauY€HHE OYJyT UMETh 3JEMEHThl y4eOHOro marepuayia nmo oomei xumuu. llpu
U3y4YeHUU IMIpelMeTa B JIaHHOM Cllydyae akIeHT OyneT caelaH Ha OOLIHOCTh
METOJI0B MO3HAHHUA, OOLUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPrUH, 3aKOHbl TEPMOAMNHAMHUKH, DBJIEKTPOJIN3A, MPEICTABICHUS O
CTPOEHHUH BEILIECTB U APYroe.

B TO0 e Bpems B coAepkaHUM TMpeAMeTa Uil KIACCOB XHUMUKO-
Oouonornueckoro mpoduiast OONbLINI yIeNbHBIM Bec OyneT MMETh OpraHuveckas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh  ansi  Oosee
OOCTOSITEIBHOTO ~ PAacCCMOTPEHHUS  XMMMUYECKONM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOWM BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPENCTABUTEIECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOM I H3Yy4YEHUS
CYILIHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHMUs, MUIIEBAPEHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUSI, OCBOEHUS
0OIIIEHAayYHBIX METOJIOB ITO3HAHMS U OTIBITA MPAKTUYECKOIO MPUMEHEHHUS HAYYHBIX
3HaHUU H3y4YeHHE TpeaMeTa «XUMHUs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C yUeOHBIMU IIPEIMETaMHU.

IIpn u3yueHum ydeOHOro mnpeameTa «XuMUsS» Ha YriayOlIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAYUMOCTH SIBISETCA (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
JEATENBHOCTH YEJIOBEKA M OJJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpBI. Pemenne
9TOM 3amauv Ha YriayOJIEHHOM YpPOBHE W3Y4Y€HHUs TMpeaMeTa Mpeanosaraer
peanu3anuio TaKux Leen, Kak:

e (QopmMupoBaHHE TPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX U I03HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHSA  YEJOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEULMHBI, CO3/IaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny paluuoHaAIBHOTO MPHUPOIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJbTypbl YEIOBEKA, a TAKXKE JKOJIOIMUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJIE;

e OCBOCHHE CHCTEMBbl 3HAHUM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbIX
NOHATUH, 3aKOHOB W TEOPUM XWMHH, COBPEMEHHBIX IPEACTABICHUMN O
CTPOCGHHMU BEIECTBA HAa pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX DPEaKUui, O
XMMHUYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX cCUCTeMax, 00 00X
HAy4YHBIX IPUHLHUIIAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y 00y4Jaronmxcs OCO3HAHHOI'0 ITOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KJIFOUEBBIX HMJIEHM W MpoOJeM COBPEMEHHOM XUMHH, JJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO perieHus mpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIINI KOJIOTHYECKOM 0€30MMacHOCTH MOCHIEICTBUMA
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIHLHOCTH YEJOBEKa, CBSA3AHHOW C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJL30BaHUEM H  MepepaboTKoi
BEILIECTB;

yrayojieHne  TPEACTAaBICHHM O  HAyYHBIX  METOoJlaX  MO3HaHuS,
HEOOXOMUMBIX JUIsl MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHHS XHMHUYECKUX SBJICHUM, HMEIOIIUX MECTO B
MPUPOAE, B MPAKTUUECKOU IEITETbHOCTH U IMTOBCEAHEBHOM KU3HMU.

B mmane peammzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIUX
GYHKIMNA TIETOCTHOM CHUCTEMBI CPETHEro OoOIIero o0pa3oBaHUs NpPU U3YYECHUHU
npeaMeTa  «XuUMUS» Ha  YIUIyONIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTB
IpUOOPETAIOT TaKUE IeNH U 33/1a49H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHWA TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
MPUKJIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U [IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HA  OCHOBE  yCBOCHHS
00I1IeUeIIOBEYECKUX IIEHHOCTEN;

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN OoO0ydaronuxcsi, (GOpMUPOBaHHWE Yy HUX CO3HATEIHLHOIO
OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEIITHOW MPO(eCCHOHATBHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO U TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HHU;

dbopMHpOBaHWEe yYMEHUN M HABBIKOB Pa3yMHOT'O MPHUPOIOTIOIL30BAHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPBhI, TPHOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX Ui M3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
YpPOBHE cpeaHero obiiero oOpaszoBaHusi, cocTaBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIel0).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

[Ipenmer w®  3HaYeHHWE OpPraHUYECKOM  XHMMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BanleHTHbIE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUMHEHMSX. Tumbl TrUOpUIU3AIMKM aTOMHBIX oOpOuTanen
yraepoaa. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKIENTOPHBIN). TUMBl TEpPEeKpbIBaHUS aTOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CrocoObI pa3pbiBa CBsI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paaukaine, Hykileoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomneKkyIsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (OpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpaliE¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE Y)PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpencraBienne o KilaccUpUKALMKM OpraHuyeckux BeuniecTB. lloHaTue o
(¢yHKuroHanbHOU rpynmne. I'omosorus. I'omonornueckue psinbl. CucremMarnueckas
HOoMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBnaibHblE Ha3BaHUS
OTJEJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH W Kiaccu(UKalusg OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpALICHUNA:
O3HAKOMJIEHHE ¢ oO0pa3laMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(rutaBneHue, OOyIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJIEKYJ
OpPTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3alysl aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKaHOB.



XUMUYECKHE CBOMCTBA AaJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpHU3alluH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUN pAUKAIBHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYeHUS U TPUMEHEHUE aJIKAHOB.

Huxnoankanbel. O6mras ¢popmyiia, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHHUS UM XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, ITUKIJIOTeKCaH) ITUKIoadkaHoB. CrocoObI MOMyYeHUS U
MPUMEHEHHE IIUKIOAIKAHOB.

Ankensl. ['oMoyiorudeckuii psii ankeHoB, ooOmas (Gopmyiia, HOMEHKIIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —ajlKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTtanei yriepoaa, o- u m-CBsa3u. CTpyKTypHas u
reomeTpudeckas (Iuc-TpaHc-) wu3oMmepusa. Du3nyeckue CBOWCTBA aJIKEHOB.
XUMHYECKHE CBOWMCTBA: PEAKUUHM MPUCOCIUHEHUS, 3aAMEIICHUS B O-IIOJIOKEHUE
IIPU JIBOMHOM CBS3W, MOJUMEpHU3aunMu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauectBennbie peakiiuu Ha JABOWHYIO CBsi3b. CIIOCOOBI MOMYYEHHS U IPUMEHEHNE
AJKEHOB.

Ankaauensl. Kiaccudukaius aikaaueHoOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzanus
COMPSDKEHHBIX TMeHOB. CIocoObI OTYYeHHS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psij alkuHOB, o01as Gopmysia, HOMEHKIATypa 1
M30MEpHUA. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
ruopuau3anys aTOMHBIX opOuTaneil yriaepoga. @U3NyYecKHe CBOMCTBA aJIKUHOB.
XUMUYECKHE  CBOICTBA:  peakUuMd  MPUCOCAUHEHHUS,  JUMEPH3ALUH U
TpUMepHU3aluu, OKUcIeHns. KUCIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEeHHbIE peakiiuu Ha TPOMHYIO CBs3b. CIOCOOBI OJTyUYEHUS
U IPUMEHEHUE aJTKUHOB.

ApoMaThyecKue YTrieBoJIopoibl (apeHsl). ['oMomoruueckuid psii apeHoB,
obmast ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYyJbl OeH30ma. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHNs B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJIUKalle, PEAKIMUA NPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIBHOMH,
TUAPOKCUIILHON, aMMHO- W HUTPOTPYMIbI, aTOMOB TajioreHOB. OCOOEHHOCTH
XUMUUYECKUX CBOMCTB ctupoia. [Tomumepuzamnus ctuposa. CrnocoObl MOTyUYeHHs U
MIPUMEHECHHUE apPOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennsliit yronb v npoaykThl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



MEePEroHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHK), PUGOPMHUHT, ITHPOIH3.
[TpoayxTel mepepaboTku HEQTH, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIeHUs TrajoreHa Ha THUIPOKCOTPYIy, HUTPOrPYyNHIy, [HAHOTPYIIY,
aMuHOTpynny. JlelicTBUE Ha TrajJoreHNPOU3BOJIHBICE BOJHOTO M CIUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IUHKOM.
IonsTue 0 METAJUIOOPTaHUYECKUX COCIUHCHHUSIX. Hcnons3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE ¢ TPU CHUHTE3E
OPTraHUYECKUX BEIIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl W3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
u3ydeHue (pU3NYEeCKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBoJAOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WM
HMOJHOM BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3auMMOJCHCTBHE aIlleTHUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yIJiepojia M BOJOPOJAa B OPTraHUYECKHMX BEIIECTBAX, MOJYYCHHE OSTWICHA U
U3YUEHHUE €ro CBOMCTB, O3HaKOoMJIeHHE ¢ Koyutekiuamu «Hedts» u «Yromby, ¢
oOpa3naMu IIacTMacc, KaydyyKOB M PE3UHBbI, MOJACIMPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTII€BOI0POIOB.

Kucaopoaconep:xkammue oprannyeckKue coeTuHEeHUsI.

[IpenenvHbie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHoJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u3oMepus,
HOMEHKJaTypa u kinaccudukamus. Dusudyeckne CBOWCTBA  MPEETbHBIX
OJJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIMM 3aMEIICHUs, JAeTuapaTalliv, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMHM  KHUCIOTaMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHL. J[€CTBUE 3TaHONIA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOMYy4YeHUST M MNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U u3omepusi. OCoOOeHHOCTH (U3UYECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroaToOMHBIE CHUPTHI — STUJCHIVIMKOIL U ThullepuH. Duznueckue u
XHMHUYECKUE CBOMCTBA: pEeaKIMU 3aMEICHUs], B3aUMOJACHCTBUE C OPTraHUYECKUMH
U HEOPraHWYECKMMM KHCIIOTaMH, KayeCTBEHHAasi peakiusg Ha MHOI0OaTOMHBIE
criupthl. [IpeacraBieHne o MexaHU3ME peakIui HYKICO(DHUIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm desnoBeka. C(CnocoObl MOJYyYEeHHUS W TNPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJbI, B3aWUMHOE BIMSHHE THIPOKCOTPYIIBI WU
O6eH3oapHOTO sypa. duszmdeckue coiicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauyecTtBeHHble peaknuu Ha ¢eHon. TokcM4HOCTh ¢eHona.
Crnioco6bl ostyyeHus 1 npuMenenue genosa. enondopmanbaeruaHas cMola.

KapOoHunbHbIE COEIUHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOW TPYMIBI. [ OMOJIOTHYECKUE PSABI albJETHI0B M KETOHOB, 0OIIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. DuU3MUECKHEe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJACTHIOB M  KETOHOB:  pEaKUuu
npucoeanHeHus. OKUCIEHNUE abJIeTU0B, KAYECTBEHHBIC PEaKIIMU Ha aJlbJCTHIbI.
CnocoObl moJy4eHus U MPUMEHEHUE allbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TpPECIbHBIX KapOOHOBBIX KHCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIC CBOICTBA,
peakius >TepudUKalUA, PEaKIMU C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbMHOM KHCJIOTHIL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTenu BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAs, MNMaJIbMUTHUHOBAs, OJEUHOBAsS, JUHO/IEBAS,
NUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odbmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Du3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kuprwi. Ctpoenue, GU3NIECKUE U XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIIU3 B
KHUCIION U 1ieniouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTaTKU
HEMPEIEIbHBIX JKUPHBIX KUCIIOT. JKuphl B IpUpo/IE.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapujbl). MoHOocaxapuabl: TIIOK03a, (GpPyKTO3a, TrajakTo3a, pubo3a,
ne30KcupuO03a. PU3MYECKUE CBOMCTBA M HaxOXKJACHHE B Mpupoje. DOToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIACTUIHON
IpyNIl, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHE B KU3HEAEIATEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxapos3a, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolye U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB mettono3sl. [lonsarue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHUE STUJIOBOIO CHUPTA JAMUXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(Il)), peakmus ramInepuHa €
ruapokcuiom Menu(ll), xumuyeckue cBoOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumoneiicteue
Kpaxmayua ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIbHbIX 3aJa4 1o TeMaMm «ChnupTel u
denonby, «KapooHoBbie KUCTOTHI. CIOKHBIE YIDUPHD».

A3o0TcoAep:KalMe OPraHnvecKre CoOeINHEeHU .

AMHHBI — OpraHMYECcKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTuyecKkue W apoMaTHYEeCKHe; MEPBUYHBIE, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Moiekyn, obmas (popmysna, u3oMepusi, HOMEHKIATypa U (U3HUECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJECHCTBHE IMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Coun aJIKWJIaMMOHUS.

AHWUIIMH — TpeACTaBUTENb aMHUHOB apomaruueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOE BIUsSHUE TPYII aTOMOB B MoJieKyie anminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIYYeHHUs] M NpUMEHeHHe anudarnueckux amuHoB. [lonmyueHue aHuiIMHA U3
HUTPOOEH301a.

Amunokuciotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3NuecKkue CBOWCTBA aMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHMM, peakIusl MOJMKOHACHCAIMK, OO0pa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaius,
KaueCTBEHHbIC PEaKIMU Ha OCJIKH.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEeBpalleHUI:
pacTBOpeHHE OENKOB B BOJE, JACHATypalusi OCNKOB NMPU HArpeBaHHUH, I[BETHBIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTconepkalme — OpraHHuYecKue COCAUHEHUS» WU «Pacrnio3HaBaHue
OPraHUYECKUX COEAUHEHUI.

BbicokoMoJIeKYJISAPHBbIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSASI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHCAIHSI.

[Tonumepubie wmatepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPONMIICH,
MOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHJIMETaKpWIAT, TOJUKapOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTuKa.

DI1acTOMEpHI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasiabHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTABCaH).

[Tonumepsbl CHEUUATIBHOTO Ha3HA4YCHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIINE MTOJUMEPHI, OMOopa3iaraeMple OJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEIIECTB W MX IPEBpalICHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxnaenue wmosiekyyisipHO (OpMysibl OpraHMYECKOTO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIPHON  (OpMYJIBI OPraHMYECKOrO0 COSIUMHEHHS 1o Macce (00bEMYy)
POJIYKTOB CrOpaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHHUE CTPYKTYPHOU (PopMyIIbI
OpTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMUUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, OMpEACICeHUE JOJIU BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKHU
BO3MOJKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYECHUH OPTaHMYECKON XUMHU B
10 kiacce OCYyHIECTBISIETCS 4Y€pe3 HCIMOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TIOHSATUW, TaK U TOHSTUH, MNPUHATBIX B OTIEIbHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01ire ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHs, 3aKOH, aHajliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYMHBI, CIUHHIIBI HU3MEPEHHS, CKOPOCTb, SHEPrus,
Macca.

buonorusa: «kmerka, opraHu3M, OdKocucTeMa, Owocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT MUTAHUSA, OpOKEHUE,



doTocuHTe3, nbIXaHWe, OENTKH, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOTLTUBO.

TexHONOTHSA: THINEBBICE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifep. XuMHYecKui 3semeHTt. M3otomnbel. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHMCJA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudukamuss XuMrHIecKux 3JI€MEHTOB (s-, p-,
d-, f-snmementsi). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISIM.
DneKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTypalud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOTO 3aKoHaA U Ilepuoanueckoi CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaMm. 3HAUYCHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

Xumuyeckass CBsI3b. BuUIbl XUMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajndeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOW CBSI3UM: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [10sIpHOCTH, HATTPABIEHHOCTh U
HACBIIAEMOCTh KOBAJCHTHOM CBsA3U. KparHeie cBsa3u. BogopoaHas CBs3b.
MexXMONEKYJISIpHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b DJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha TTpUMEpEe COCAMHEHUMN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCcTaB KOMIUIEKCHOT'O MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecrBa  MONEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpOEHHsS.  Tumbl
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHHable pacTBOphl. IlpencraBienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacwlleHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamnoruaparsl.



Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpuUBHANbHBIC
Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENIEH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUUECKMX pEaKUUid B HEOPraHUYECKOW M OpraHUYecKOn
XMMHUU. 3aKOH COXPAHECHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie 3h(PEKTH XUMUUYECKUX PEaKIIUi.
TepMoXUMUYECKHE YPABHEHUSI.

CKopoCTh XMMUYECKOW PEaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
I'omorenHble U rereporenHslie peakiuu. Karanus u katanu3aTtopsl.

OO6patumbie 1 HeOOpaTUMBIE PEAKIIMU. XUMHUECKoe paBHOBecue. KoHcTanTa
XMMHUYECKOro paBHOBecHus. DakTophl, BIMAIOMIME HA ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIEPATypa, JAaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekTpoiautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp nuccounanmu. Cpella BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
mienovHas. Bonoponnsiii nokazarens (pH) pactBopa. I'maponus coneit. Peakunuu
MOHHOT0 OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKUCIICHHS.
Okucinurens W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHUST W BOCCTAHOBJICHHS.
Baxneiinme OKHCIUTEIN M BOCCTAHOBHTENIHM. MeETOA AJIEKTpOHHOTO OalaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YyUYE€HHUS BEIIECTB U HX MPEBPAIICHUN:
pa3loKEeHWE TEpPOKCUIA BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOpPA, MOJIECIHU
KPUCTAINIMYECKUX PEIIETOK, TPOBEJECHUE PEAKIIUA HOHHOTO 0OMEHa, ONpe/IeiICHUE
Cpedbl pacTBOPOB C TMOMOIIBK) HWHAMKATOPOB, M3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOpPOCTh XUMHUYECKON pEaKIUU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tomoxenne HemerayuioB B llepuognueckod CHCTEME  XUMHYECKUX
anementoB J[.M. MenneneeBa u 0cOOEHHOCTH CTpoeHUs: ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢uzndeckue W XUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTajlylaMd M HEMEeTalUlaMH, BOCCTAaHOBUTEIbHbIE CBoOWcCTBa. ['mapuibl.
TOMIMBHBIE ATIEMEHTHI.

lNanorensl. HaxoxxeHue B mpupoje, CHOCOObI MOJydeHUs, (HU3NYECKue M
XMMHUYECKUE CBOMCTBA. [ 'aJlIoreHOBOAOPObl. BaxkHeWIINe KUCIOPOICOACpKALINE
COCIMHEHMSI TajioreHoB. JIabopaTopHbIE W MPOMBIIUICHHBIC CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIMHEHUM.



Kucnopon, o3on. JlaGopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUbI U IEPOKCUIBI.

Cepa. Haxoxnenue B TIpUPOAE, CHOCOOBI TMONy4YeHUsS, (U3UYECKUE U
xuMuueckue cpoiicTtBa. CepoBomopona, cyiabdumasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cephl U €€ COETMHEHU .

A3zor. HaxoxaeHue B mpupoje, cHnocoObl MOJIy4YeHus, (pusndyeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTast U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHue azora
U €r0 COCIMHEHHUI. A30THBIE yJI00pEHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xumuueckue cpoictBa. @ochunasl u dochun. Oxcunbl dochopa, dhochophas
kuciota u e€ comu. [lpumenenue dochopa u ero coenuHeHui. dochopHbIe
yaoOpeHus.

VYrinepon, HaxoXIeHUE B NOpuUpojAe. AJUIOTPONHbIE  MOAU(PUKALUU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIHIECTB, OOpPa30BaHHBIX
yrinepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHast kuciora u eé
coli. AKTHBUPOBAHHBIA yTojb, amcopbums. Dymnepensl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPAa30BAHHBIX YTJIEPOJOM, U €0
COEIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, cnocoObl MoydyeHus, GU3NYecKue u
xumudeckue cporictBa. Oxcup kpeMHusA(IV), kpeMHueBass KHCIOTa, CHIJIMKATHI.
[Ipumenenue kpemMHus U ero coeuHeHui. CTekso, ero nojiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JO0YEeK aToMOB MeTauioB. OOmiue
¢duszuyeckre cBoiicTBa MeTauioB. IIpuMeHeHHMe MeTauioB B OBITY U TEXHHKE.
CmuiaBbel METAJIOB.

DNEeKTPOXUMHYECKUN psAl  HampsbkeHuid  MetauioB.  OOmme  crnocoObl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETAILTYPIHs,
anekTpoMmetraiuryprusi. Ilonsarue o koppo3uu MetamioB. CHocoObl 3alllMThl OT
KOPPO3HUH.

O6mrast xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoil crucTeMbl
XUMUYECKUX OdJIeMeHTOB. Hatpuii u kanmuii: mnomydeHue, GU3MYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIAUHEHUI.

Ob6mas xapakrepuctuka metaioB IIA-rpynmsl [lepuonnyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. Maramii W KaJblIWi: TOJNy4eHHE, (U3UYECKUE U
XUMHAYECKUE CBOMCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB M MX COEAUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHH: TTOTy4YeHUe, GU3NYeCKue U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIeCTBA M €ro coeauHeHud. AM@orepHble CBOICTBAa OKCHUIA U
TUJIPOKCHUAA ATFOMUHMUS, TUAPOKCOKOMILICKCHI aJTFOMUHMUSL.

OOmast xapakTepucTHka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Ieprnoan4eckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

du3nyuecKkre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl U
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCJIMTENbHBIE CBOKCTBA. [loTyueHne u npuMeHeHne Xpoma.

@u3nyeckue W XHUMHYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) u
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

Ou3nyYecKue U XUMMHUYECKHE CBOMCTBA jKeje3a U ero coeauHeHuil. OKCuisl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyuenune u npuMeHeHUE Keye3a
Y €r0 CILJIABOB.

PU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenruHeHun. [lonydenue u
IIPUMEHEHHUE MEIN U €€ COCIMHEHU .

[Muuk: mnosydeHue, (PU3MUYECKUE U XHUMHYECKHUE CBOMCTBa. AMQOTEpHBIC
CBOWCTBA OKCHJIA U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMenenne
IIUHKA U €r0 COeAUHEHUH.

OKCIEpUMEHTANIbHBIE METOJBl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUNA:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEeHHE cepbl, docdopa, xKene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIOJIL30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTHOHBbI METAJUIOB, B3aWMOJICMCTBUE THUIAPOKCUIOB AJTIOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU IIEIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«lanorensr», «Cepa um e€ coenmuHeHUus», «A30T U (hochop U MX COCTUHEHUS,
«MeTabl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTHS desoBeyecTBa. [loHsTue
0 HAy4YHBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunble nmprHIMITBI OpraHu3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIOCOOBI MOJTYYEHUsI BAKHEUIIUX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpomblllieHHbIe CIOCOOBI MOTYYEHUS METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKPYKAIOLIEW CpeNbl WU €ro IOCIEICTBUS.
Ponp xumum B 06ecriedeHIN SHEPTETHIECKON 0€30MMacHOCTH.

XuMusi U 340poBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. IlpaBunia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUKM B pa3BUTUN MEIULIMHBI.



XUMHMsI MUY OCHOBHBIE KOMITIOHEHTHI, MHUIIEBbIE N100aBKku. Poib xumuu B
oOecrieuyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u napdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30acHOr0 HCIONIb30BaHU TPENaparoB OBITOBOM XUMUU B MOBCEIHEBHOMN
KU3ZHHU.

XUMHSI B CTPOUTENIHCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XUMHS B CeJIbCKOM X034iicTBe. OpraHu4ecKue U MUHEpAJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIIO, KEpaMHKa.
Marepuansl aJist 3neKTpoHUKHA. HaHOTeXHOI0TH Y.

Pacuérnbie 3anaum.

Pacuérel: mMacchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOTO W3 YYacTBYIOUIMX B pPEaKIMU BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKUIHUH, €CIM OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH M MOJIIPHOM
KOHLIEHTpal[Mi BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MPOAYKTA PEAKIHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NpU  M3ydYeHMM O0Omed u
HEOpPraHW4eCKOW XuMuU B 11 Kiacce OCyIIeCTBISIETCA Yepe3 MCIIOIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUH, IPUHATHIX B OTACIBHBIX
IIPEeIMETAaX ECTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (PaKT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalUs, NMePUOJAUYHOCTh, HAOIIOIECHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, IMPOTOH,
HEUTPOH, MOH, U30TOIBI, PaINOAKTUBHOCTb, MOJIEKYJIA, JHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TeJl0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
(¢u3ryUecKre BEeIUYUHbI, €TMHUIIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorus: kneTka, opranusM, sKocucTeMa, ouocdepa, MeTaboIN3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTHU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJIOrusl: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJLUTypPIusi, CTPOUTEIIbHBIC
MaTepHalIbl, CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO, NMUIIEBAs IMPOMBIIUICHHOCTD,
dbapmaneBTHYECKas IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUHN
HA YT'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpEeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUsA BBIICNEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
0o0yJaronMMuUCs POCCUHCKOM TIpakIaHCKOW MAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOMPEICICHUIO; HATMYMEe MOTUBAIIUU K
00Oy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOyYaroHmIMXCsl pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMU TIOBEJCHUSA, HaIM4YWE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TITaHbI.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMETa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON ACSATEIBHOCTU
o0ydJaronuxcst B MpoIecce peaansaiiui 00pa3oBaTeIbHON eI TeTbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMmeTa «XUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUUECKON JesTeIbHOCTH
oOyyaromuxcsi B mpolecce peain3anur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHCJIEC B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUSI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATENHHOCTU TPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUN yYeOHBIX W IMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAaHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
TIOCTOSTHHOT'O TPY/Ia YUYEHBIX U MMPAKTUKOB;



UHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEAYIOLIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUEeCTBEHHOMU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOmro/ileHns TpaBuil 0Oe30MacHOro oOpallleHuss ¢ BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JEATEIBHOCTH;

NOHUMAHMUSI LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HaHMS TOCIEJICTBUNA W HEMPUSATUS BPEIHBIX MPHUBBIUEK (yHmOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHONM  KOMIETEHTHOCTH B  Yy4e€OHO-UCCIEAOBATEIbCKOM
NESTEeNbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHIEHUM MPAKTHYECKUX 3aj]ay
COIMAJIbHOM HAIMpPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpECa K MPAKTUIECKOMY M3yUCHHUIO MPOodecCuidl pa3aIuyHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

yBaXEHUS K TPYNY, JIIOASIM TpyJa U pe3yiabTaTam TPyAOBOU JeATEIHLHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymiedi npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU II€JIECOO0Pa3HOr0 OTHOIICHHUS K TPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
AKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOIHON U COIUATBHON CPEbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BaHUS JOCTIKCHUN XUMHUHU IS
peLIeHns BOIPOCOB PAllMOHAIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPHUATUS JAEUCTBUM, TMPUHOCIIIMX BpPEI  OKPYkKaroLEen
OPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTHYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEATETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI MMM B MO3HABATEIILHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTHUU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUS CHenu(PUKA XUMHUM KaK HAyKd, OCO3HaHUS € polu B
dbopMHUpOBAHUY PALMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeicTaBlieHus. 00 OKpYyKarolleM MHUpE Kak O €IMHCTBE MPUPOAbI U YelIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKOM HAMNpPABICHHOCTH W BaXXHOM pOJH B
CO3/IaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOA U 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIIOBUM YCHENIHOTO TPY/a U IKOJOTHYECKH KOMMDOPTHON KUZHHU KAKJIOTO YICHA
00IIIECTBA;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BATh
MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SIBIICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIMXCS JAaHHBIX C IEJIbI0 MOJTYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHMIO, UCCIEN0BATENbCKOMN NESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU NOTPEOHOCTAMU;

UMHTEpEeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax mpodeccruoHanbHOM
NEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrPaMMBI 110 XMMHH Ha YPOBHE
CpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 1 (QOPMHUPOBAHHS  MHUPOBO33PCHUS  OOyYaIOIIUXCS
MEKIUCIUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOHM KapTHHBI MHpa W CHEHH(PHKY METOJOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHUE,
IPOIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, KCCIIeI0BaHNE, HAOTIOCHHE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NeHCTBHs (IT03HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00y4YaroIXCs;
CIIOCOOHOCTB o0yyaromuxcs UCITI0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUA B MIO3HABATEILHON U COLIUAIIBHON MPAKTHUKE.

MertanpeaMeTHbIE PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a30Bble JIOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

omnpeneNnsaTh LEeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH HUX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LESIMU;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHUM HPUEMBI JIOTHYECKOIO MBILUICHUS:
BBIICIIATh XAPAaKTEPHBIE MPU3HAKW TOHATHM M YCTAaHaBIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTEIbHBIX ()aKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAHHMS M KPUTEPUH I KJIacCHU(PHUKAIMM BEIIECTB U
XAMUYECKUX PEAKIINM;

yCTaHaBJIMBAaTh IMPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKIeHUs (MHIYKTUBHbIC, JEAYyKTUBHBIE, IIO
AHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B PaccMaTpHUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS;

IPUMEHSTH B MPOIIECCe MO3HAHUS UCIOJIb3yeMble B XUMUHU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBBIBATH MOJIEIbHBIE NPEICTABIECHUS — XUMHUYECKUI
3HaK (CUMBOJI) DJJIEMEHTAa, XUMUYecKas (opMmylsia, ypaBHEHHE XHWMHYECKOU



peakuy — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbI€e HCCeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(dbopMyIMpOBATH LIENU U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI N1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJaTh 32 XOJ0M
npoLecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHOMN
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TO3HAHMSI.

3) padora ¢ nnpopmanueii:

OPUEHTUPOBAThCA B PA3MYHBIX HCTOYHUKAX HWHPopManuu (HAy4dHO-
NOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcebl lHTEepHETa), aHAMM3UpOBaTh MH(POPMAILIUIO PA3THYHBIX BUIAOB U (HOPM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMIPOTUBOPEYUBOCTE;

dbopMyIMpoOBaTh 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOAbI MPU MOUCKE U
otoope wuHbOpMalUM, HEOOXOAWMOW ISl BBIMOJHEHHUS Yy4YEOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BAHMS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMaibHYIO  GOpMy  TIpeACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
XUMUYECKON wuH(pOpMaIMel: TPUMEHATh MEXIpeAMEeTHbIe ((u3udyeckue u
MaTeMaTU4YECKHE) 3HAKH U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBI B XO/I€ JUAJIOTA W/WIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (DOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAI[UCH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH IPHU BBIMOJTHEHUN
XUMHYECKOTO 3KCIICPUMEHTA, MPAKTHUYECKOH pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, PeaTn3allii YI4eOHOTO MPOeKTa, U POPMYJIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHHNA IyTEM COTJIACOBAHHS TO3HMIMHA B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIC 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO I103HABATEIBHYIO
NEeSATENBHOCTh, ONpenessas e€ Ieau W 3aJavd, KOHTPOJHMPOBaTH W II0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBAaTh NpEIJaraéMblii aJIroput™M JACHCTBUH MNpu
BBITIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamboIee
3¢h(dEeKTUBHBIN Ccroco0 HMX perieHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAaMOKOHTPOJIb JIEATCILHOCTH Ha OCHOBE caMoOaHajiu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yIbTaTHl OCBOCHUS MPOTPAMMBI 10 XUMHH Ha YTIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs BKJIIOUYAIOT CHElU(UUIecKHue
JUTSL y9eOHOTO mpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUI
110 OCBOCHUIO, MHTEPIIPETAIMN M MPEOoOPa30BAHMIO 3HAHUN, BUIBI JACATCIBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTyaIlUsX, a TAK)KE B PEaJbHBIX KU3HECHHBIX CUTYyaIlUsX, CBI3aHHBIX C XUMHCH. B
nporpaMMe IO XUMHHM TIPEJAMETHBIC PE3yJbTaThl IMPEJCTABICHBI IO TojaM
U3YUCHHUS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00ECIEeUeHWU yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUYECKOM, SJHEPTETHUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHuu PalMOHAIIBHOTO
MPUPOJIONOIB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUSI U OOIIECH KyJIbTypbl
YeJIOBEKa, a TaKKe OSKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3J0POBBIO U IIPUPOAHOM CpeELIE;

BIIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAral0IM€e MOHATUSL — XUMUUYECKHUM SJIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAS
obonouka aroma, S-, p-, d-aToMHbIE OpOWTalM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTaliel, HWOH, MOJIEKYIa,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
rpylma, pajaukai, CTPYKTypHble (opMyssl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas U MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAs), HW30MEpPbl, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOMIbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKUE COECAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYpPHOE€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUuss DHHEPrUM TMPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHHS TPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX W KUHETUYECKHUX
3aKOHOMEPHOCTAX MX NPOTEKAHUS, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTsi, opuentantsl [ u Il pona);
(akTOoIOTHYECKHE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U O€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIUMNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEpepabOTKH HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJIEHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnyeCcKux
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTb:
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUUA  IMOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakIiuii, peakirii HOHHOTO OOMeHa IyTéM
COCTaBJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



W3TOTaBIIMBATh MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB IS WUTIOCTPALUH
UX XUMUYECKOT'O M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMCHHIA: yCTaHABIMBATh MPUHAIC)KHOCTh M3YYCHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COCIMHCHUH, JaBaTh WM Ha3BaHMWS [0 CHCTEMAaTHYECKOM
Homenknarype (IUPAC) u npuBOIUTh TPUBHAIBHBIC Ha3BaHWS JJIA OTACIIBHBIX
NpEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TJUIEPHUH,
ATUJICHTJIMKOIb, (eHos, dopmanbAaerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAS, OJIEMHOBAS, TATBbMUTHHOBAST KUCIIOTHI,
TJIMITMH, aJaHWuH, MalibTo3a, (PYKTO3a, aHWJIUH, JTUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHEC);

c(hOPMHUPOBAHHOCT, YMEHHUS ONPEACIATh BHJ XHWMHUYECKOW CBS3H B
OPTaHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W WOHHAs CBsI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKECHHUS TEOPHUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bU3MYECKre M XHUMHYCCKHE CBONCTBA THIIMYHBIX IPEACTABUTEIICH pPa3IUIHBIX
KJIACCOB OPTaHWYECKHMX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, aJIKaIUEHOB,
QJIKUHOB, apPOMATHUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, ajibJCTHJ0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, AMHUHOKHCIIOT, OEJIKOB, YTJE€BOJOB (MOHO-, M- W TMOJHCAXapHIOB),
WUTFOCTPUPOBATh  TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHCHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIUi C MCIOJIH30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX TPHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COSIUHECHHM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3H (C- M TT-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst  (He(Th, TPUPOIHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadboTKu u
IIPaKTHIECKOE IPUMEHEHHE TIPOTYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeTOJaxX MO3HAHUS — HAOJIIOACHUU, U3MEPEHUH, MOJICTIUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh OCHOBHBIE orepanuu
MBICTUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3aLINIO, BBIABICHUE MPUUMHHO-CIEICTBEHHbBIX CBA3EH — I U3y4YCHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIOJIb30BaTh CHCTEMHBIC 3HAHUS M0 OPTraHWYECKONW XUMHUU [JIsi OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMI: TPOBOJAUTH PaCUEThl MO XHUMHYECKUM
dbopMynamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C WCIOJB30BAHUEM (DH3UIECKUX
BeMUYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIINX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XUMHYECKON
dbopMyJIbl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, IIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TIPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ mnepepaboTkon
BEILIECTB, UCIIOIB30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX pPEIICHUM
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HW3YYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJICBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIECTB, PEIICHHE JKCIEPUMEHTAIbHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOCHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1ENb HWCCJIEAOBAHMS, NPEACTABIATh B pa3iuyHON  (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/1aTh TPaBWIIA YKOJIOTHYECKHU IIeJIECO00pPA3HOTO TOBEJACHUS B OBITY U
TPYIOBOU JEATENIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IMPUPOJIHOM CPENBI U TIOCTUKEHHS €€ YCTOUUNBOTO Pa3BUTHS;

O0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OpPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokaszarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO0PA3HOCTh NMPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HayuHas
JUTEepaTypa, CpencTBa MaccoBoit nadopmaruu, IHTEpHET U ApyrHue), KpUTHISCKU
aHAM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, nepepadbaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass M HeopraHU4eckas
XUMUS OTPakaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUNA: O MAaTepUaJIbLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOoOJeM SKOJOTHUYECKON, PHEPreTUYEeCKON M MHUILEeBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHUH PAlMOHAIIBHOTO MPUPOAOINOIL30BAHUS, B
dbopMHUpOBAaHUKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPUPOJIHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYCCKHX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIyue IOHATUS — XUMUYCCKUHM OJJIIEMEHT, aroM, SApO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y>XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIA, BaJEHTHOCTb, OJIEKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, MWOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAIJIMYECKAs] PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JIUCCOIMALNU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUUYECKOUN peakIuu, CKOPOCTh XUMUYECKON peaKkii, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTUYECKOW TUCCOLUMAINU, MEPUOANUECCKUM
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MAacChl BELIECTB, 3aKOH COXPAaHEHUs U
MPEBPALICHUS SHEPTUU NPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlMe B OCHOBE IMOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaIMOJIEKYJISIPHOM YPOBHSX; IMPEACTABICHUS O MEXaHW3Max XHMHYECKHUX
peakiui, TEpPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MpPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(dakToIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
UCIOJIb30BAaHUU BAKHEHIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATeIbHOCTH ~ YeJIOBEKa, OOIMMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHusi (OpPMYJ BEIIECTB M  ypaBHEHUH  XUMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEACIIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BUJI XMMHUYECKON CBsI3M (KOBaJICHTHAs,
WOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  peleTKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKOW PpEImETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMUPOBAHHOCTh ~ yYMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU N0 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTETNIEHEW OKHCIIEHUS JJEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTajau3aTopa U
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KilacCU(PUKauu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT MEPUOIUIECKOTO 3akoHa /.
W. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTEepU30BaTh DJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoin  cucremsr  J[.H. MenpaeneeBa,  UCIONB3yS  IMOHATHUSA
«3HEPreTUYEeCKUe YPOBHW», «IHEPreTUYECKUE MOIAYPOBHH», «S-, p-, d-aToMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coeauHeHnd 1o nepuogaMm u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKJIYy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
ATUX pPEaKUuid; peakuuid HOHHOIO OOMEHa MYTEM COCTABICHHSI UX TMOJHBIX U
COKpPAlIEHHBIX  HMOHHBIX  yPAaBHEHHWW;  pEakUuyd  TUAPOJW3a;  peaKuuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX peakUui ¢ y4éTOM HX JHEPreTHUECKHX XapaKTEpUCTHUK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHMMHYECKOM peakuuu B 3aBHCUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3zecTBuil (mpuniun Jle [larenbe);

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb XHUMUYECKHE PEAKIHH,
JeXallde B OCHOBE NPOMBIIUICEHHOTO TMOJYyYEHUsSI CEpHOM KHUCIOThI, aMMHUAKa,
oOluMe Hay4yHble NPUHLIMIBI XUMUYECKUX MPOU3BOJICTB; 11€J1€CO000Pa3HOCTh
IPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH M B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJECHUS CHCTEMOM 3HAaHUM O METOJaX Hay4yHOro
NO3HAHUS SBJICHUM NOpUpoabl — HAOIIOJIEHWe, H3MEpPEeHHEe, MOEIUPOBAHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIECHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIBHOM HCCIEA0BAaHUM BEILIECTB
U Uil OOBSICHEHHS] XUMHUYECKHUX SBJICHUH, HMEIOIUX MECTO B MPHUPOJE,
IPAaKTUYECKOH I€ATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

c(OpMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSMU M MPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJsiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUI «MaccoBasi JI0Js BEIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOTO 3(deKTa
peakumy; 3HA4E€HHsI BOJOPOJHOIO IOKAa3aTesisd PACTBOPOB KHUCIOT M ILIEIOYEHN C
U3BECTHOM CTEMEHbIO JUCCOLMALMU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKIUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
ONpeIeIEHHON MAacCOBOM 0Jed pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE
(MuMeeT TpHUMECH); OJU BBIXOAA MPOIYKTa PEAKIMH; OOBEMHBIX OTHOIIECHUH
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATH U IPOBOAMTH
XUMUYECKUNA  DKCIEpUMEHT  (IpOBEJACHHE  peakuuid  HOHHOro  OOMeEHa,
NOJTBEPKIECHUE KAUECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBID HWHIAUKATOPOB, HW3YUYEHUE BIUSHUSA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, pelIeHHe
AKCIIEpUMEHTANIbHBIX 3a7ay 1o Temam «Metamiey u  «Hemeramne»y) ¢
cOOJII0/IEHHEM TMpaBUJl O€30M1acCHOr0 0OpaleHusl ¢ BEIECTBAMH U JIA0OPaTOPHBIM
o0opynoBanueM, (GOpMyIHMpPOBAaTh LeJdb HMCCIEAOBAHUSA, MPEACTaBIATH B
pa3ianyHoOil opMe pe3yNbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOIaTh MPaBUJIA TTOJIH30BAHUS XUMUYECKON
nocyaol W jabopaTopHbIM 00OpyJOBaHHWEM, OOpalieHusl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJOTHYECKH IEJIECOO0Pa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JEATEBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
cpenbl W JOCTHXKEHUS €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBJISATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nH(MOPMAINHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JuTepaTypa, CpeAcTBa MaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MOCTABJICHHOW y4eOHO 3a1auei.
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11 KITACC

HaumenoBaHue pa3/ie/ioB U TeM

KoanyecTBO 4acos

Ne /i Konrpoasbnsie | IlpakTHyeckue
NMPOorpaMMsbl Bcero
padoTsbI padoThI
Pazpen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
anemenToB 1. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 1 |
' BEILIECTB
1.3 XHUMHUYECKUE PEAKLUU 19 1 3
Nroro no pazaeny 39
Pa3nea 2. Heoprannyeckasi XuMust
2.1 Hewmerannsl 31 1
2.2 Merainbl 23 1
Uroro no pazaeny 54
Paznen 3. Xumus ¥ :Ku3Hb
11 Meto/ bl TO3HAHUS B XUMUHU. XUMHS U 9
' KHU3Hb
Hroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 102 4 g

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
MIpe/icTaBJIeHHe 0 MHOr000pa3un
OpraHUYECKUX COECITMHEHHUU

DNEKTPOHHOE CTPOEHUE aToMa
yriepojia (0CHOBHOE U
BO30Y>KIEHHOE COCTOSIHUS).
BaneHTHbIE BO3MOXKHOCTH aTOMa
yriaepoja

XumMmu4deckas CBs3b B
OpPTraHUYECKUX COCIMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3ei

Teopust CTpOEHUST OPraHUYECKUX
coenuHeHuit A. M. Bytneposa

Bupl nzomepun: cTpyKTypHasi,
MIPOCTPAHCTBEHHAs!.
DneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCTMHEHU I

HpCI[CTaBJIeHI/Ie (¢}




KJIACCU(PUKALINH U
cHCTeMaTHYeCKasi HOMEHKIIATypa
(IUPAC) oprannueckux BEIIeCTB

Knaccudukanus peakuuii B
OPraHNUYeCKOW XUMHH

Cucremaruzanusa 1 0000IIeHne
3HAHUHU 110 TEME

AJIKaHbI: TOMOJIOTUYECKHUH psL,
obmas popmyiia, HOMEHKIATypa
Y U30MEpUS, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJTI

10

Dusnyeckre 1 XUMHYECKHE
CBOMCTBA aJIKAaHOB

11

HaxoxneHnue ankaHoB B
npupoze. CriocoObl MOTyUeHUs U
MIPUMEHEHHE AJTKAHOB

12

Huknoankansl: oomas Gpopmya,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOEHHUS U
XUMHYECKHUX CBOMCTB, CLIOCOOBI
MOJTyYCHHS U TIPUMECHEHUE

13

Pemenne pacuéTHbIX 3a1a4 Ha
OIIPEIETICHUE MOJIEKYIIIPHOU
(hopMyJIBI OPTaHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
ATOMOB DJIEMEHTOB, BXOISAIINX B
ero coctas. CucremMaTuzanus u
000011IcHNE 3HAaHHUH 10 TEME




14

AJIKEeHBI: TOMOJIOTUYECKHUN psL,
obmas hopmynia, HOMEHKIATYypa,
JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouieKys1. CTpyKTypHasi U LIUC-
TPaHC-U30MEPHUS AJIKEHOB

15

dusnueckre U XUMUYECKHE
CBOIiCTBa ankeHoB. [IpaBuiio
MapkoBHHKOBa

16

CrniocoOpl nosty4eHus u
MPUMEHEHHE ATKCHOB

17

[IpakTuyeckas padora Ne 1 o
teme "[lonydyenue sTuiieHa u
U3Yy4YEHUE €ro CBOUCTB"

18

Pemenue pacu€THbIX 3a1a4 Ha
ONPEACIIEHUE MOJIEKYJIIPHOM
(hopMyIIBI OPTaHUYECKOTO
BeIllECTBa

19

AnkanueHsl: CONpsKEHHBIE,
U30JIUPOBaHHbIE,
KyMyJupoBaHHble. OcOOeHHOCTH
AJEKTPOHHOI'O CTPOEHUS

20

XHUMHYECKHE CBOMCTBA
COTPSDKEHHBIX TUCHOB

21

CrniocoOpl nosty4eHus u
MPUMEHEHHE AJIKaTUCHOB

22

AJIKMHBI: TOMOJIOTHYECKHUH P,
o0mas popmysa, HOMEHKIATYpa,




AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKy1, (hu3rUecKue CBOICTBa

23

XMUMHYECKHE CBOMCTBA aJIKUHOB

24

KauecTBeHHbIE peakuy Ha
TPOUHYIO CBS3b

25

CrniocoOsl nosty4eHus u
MPUMEHEHHE AIIKHHOB

26

Pewenue 3amau: pac4€rsl 110
YPaBHEHUIO XUMHUYECKOU
peakuuun

27

Cucremaruzanusa 1 0000IIeHne
3HAHUHU II0 TEME

28

ApEHBI: TOMOJIOTHYECKUH DS,
obmas popmyiia, HOMEHKIATYypA.
DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 6€H30J1a ¥ TOJTyOJIa, UX
(usnueckue cBOICTBa

29

XUMHUYECKUE CBOMCTBA apEHOB:
peakuuu 3aMenieHHs

30

XUMHUYECKUE CBOMCTBA aPEHOB:
peakuuy npucoeHEHUs,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

31

OC00EHHOCTH XUMHUYECKHAX
CBOMCTB CTHUPOJIA

32

Pemenne paC‘léTHBIX 3aJa4 Ha
OIIpCACIICHUC MOJ'ICKy.]'ISIpHOﬁ




(hopMyJTbI OPraHUIECKOTO
BEIIECTBA

33

CriocoObI mosryueHust u
IPUMEHEHHE apCHOB

34

I'eHeTHuecKas CBSI3b MEKIY
Pa3InYHBIMH KJIaCCaMHU
yTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHeHUsIM
XUMHYECKUX PEAKIUH.
Cucremaruzanys u 00001eHue
3HAHUMH T10 TeMe

36

[Ipuponnsriii ras. [lomyTHeie
He(TsIHBIC Ta3bI

37

KameHHbI#1 yroab ¥ poIyKThl
€ro nepepaboTKu

38

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MIPOAYKTOB MepepaboTKu HEPTH

39

I'enermueckas cBSI3b MCXKIY
Pa3iIMYHBIMU KJ1IaCCaMU
YIJj€eBoa40pOoaoB

40

l'anorenonpousBogHbIE
YTJIEBOJIOPOAOB: AIEKTPOHHOE
CTpOEHHE; peaKlUy 3aMeLICHUS
rajioreHa

41

JeicTBue 1ienouen Ha
raJOreHIIPOU3BOIHBIC.
BzaumoneiictBue




NUTAJIOT€HAJIIKAHOB C MAarHUEM U
LIUHKOM

42

CucremaTu3aius 1 0000IIeHNE
3HaHUU 10 pasnueny
"VYrneBomopoasr"

43

KonrtponbHas pabora o Teme
"Vranesonopons!"”

44

[IpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKH psif,
obmas popmyina, cTpoeHue
MOJIEKYJI, U30MEPHUS,
HOMEHKJIATypa, KIaccupUKaIus,
¢u3nveckue CBOKWCTBA

45

XUMHYECKHE CBOWCTBA
MPEACIbHBIX OJJHOATOMHBIX
CIIUPTOB

46

CrniocoObl nosty4eHus u
MIPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

47

[IpocTeie 3¢hupbl: HOMEHKIIATYpa
¥ U30MEpHsl, 0COOCHHOCTH
(i)I/ISI/I‘IeCKI/IX U XUMHNYCCKUX
CBOMCTB

48

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(u3HUecKre U XUMUICCKUE
CBOMCTBA

49

CriocoObI mosryueHust u




MMPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

50

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢u3nveckne CBOWCTRA.
TokcuaHoCTh PeHOITA

51

XuMHueckue cBoicTBa (heHoIa

52

CrniocoOsl nosty4eHus u
npuMeHeHue (heHosa

53

[IpaxkTuyeckas padora Ne 2.
Pemienue sxkcriepuMeHTaTBHBIX
3azna4 no teme "CrnupTsl U
¢denonpr"

54

Cucremaruzanus u 00001eHue
3HAHU 10 TEME

55

AJbJIETH/IBI M KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHMIBHOM TPYIIIIHI;
TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

56

AnbIerupl 1 KETOHbI:
¢u3nyeckre CBOUCTBA; peaKkIiu
MIPUCOEAVHEHHUS

57

Peaxkuu oxkucnenus u
Ka4ueCTBECHHBIC PEAKIIHH
AIIBJIETUI0B U KETOHOB

58

Crnioco0pl nostydeHus
QJIBJICTU/IOB M KETOHOB




59

OIHOOCHOBHEBIE TIPEIETBHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJICKYJT

60

H3oMepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, HX
(hu3mvecKre CBONCTBA

61

XHUMHUUYECKUE CBOMCTBA
peJeNbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62

Oco0EeHHOCTH CBOWCTB
MYpaBbUHOMN KUCIIOTHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

63

Oc00EHHOCTH CBOMCTB:
HEIpeaeNbHbIX U
apoMaTHYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBureny BbICIIMX
KapOOHOBBIX KHUCJIOT

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT

65

CrniocoOsl Mmosty4eHus u
npUMEHEeHHEe KapOOHOBBIX
KHUCJIOT

66

CrnoxHbie 3¢upsbl:
TOMOJIOTUYECKHH psiJl, o01Ias
(dhopMyta, u3omMepus u




HOMEHKJIaTypa

67

dusznueckue U XUMUYECKHe
cBoiicTBa 3(hupoB

68

Pemenne pacu€THbIX 3a1a4: 10
YPaBHEHUIO XUMHYECKON
peaxIuu, Ha onpeeeHue
MOJIEKYJISIPHOUM (OPMYITBI
OpPraHMYECKOT'0 BEIIECTBA

69

[TpakTrueckas padota Ne 3.
Pemienune skcriepuMeHTalIbHBIX
3aga4 no Teme "Kap6oHoBbIe
KHUCA0ThL. CroxkHbIe YGUphI"

70

Kupsr: ctpoenue, puzndeckue u
XHUMHAYECKHE CBOMCTBA
(ruzpoius)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
CoOJIeprKalIiX OCTaTKU
HeMpeeIbHbIX JKUPHBIX KUCIIOT.
’Kupsl B npupoje

72

MbIa KaK COJIM BBICHINX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiicteue. Ilonsarue o
CHHTETHYCCKHX MOFOIITUX
cpeactBax (CMC)

73

T'eneTnyeckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOJCOAEPKAITUX
OPraHUYECKHUX BEIIECTB




74

Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEaKIUi

75

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

76

OO6m1as xapakTeprucTuKa
YTIEBOJIOB U Kiaccuukarms
YIJIEBOJOB (MOHO-, - U
MOJIMCaxXapu/bl)

77

MoHocaxapuabl: puzndecKue
CBOICTBa U HAXOX/ICHUE B
npupojie

78

[IpuMeHeHue rroKo3sl, €€
3HAYEHUE B J)KU3HEIEATEIBHOCTH
Opra"usma

79

Hucaxapuapl: caxapo3sa,
MajJbTO3a U JIAKTO3Aa.
Haxoxnenue B mpupoe u
MPUMEHEHUE TUCaXapHIOB

80

[Tonucaxapuael: cTpoeHUE
MaKpoMOJIeKyJ, (u3ndecKue u
XUMHYECKHE CBOMCTBA,
MIpUMEHEHNE

81

[TousiTue 06 HNCKYCCTBCHHBIX
BOJIOKHax

82

Pemenune pacueTHbIX 3a7a4 Ha
OIIpeJIeNIeHUe JI0JIU BBIXOAA
HPOIYKTa peaKkiiu OT
TEOPETUYECKH BO3MOXKHOIO




83

Cucremaruzarys 1 00001eHne
3HAHUM MO pa3aery

84

KonTponbHas padboTa no teme
"Kucnopoacoaepxariue
OpraHUYEeCKUe COoeqUHEHUs"

85

AMUHBIL: K1accu]uKaIms,
CTPOEHHUE MOJIEKYJI, 00IIas
dhopmya, uzomepus,
HOMEHKJIaTypa U (pru3nyeckue
CBOMCTBA

86

XMUMHYECKHE CBOMCTBA
anudaTuyecKux aMHMHOB

87

AnnnuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJINHA

88

CrniocoOpl nosty4eHus u
MpUMEHEHHE aTN(aTHIECKUX
aMHHOB

89

AMUHOKHCIIOTHI: HOMEHKIJIaTypa
U U30Mepusi, PU3NIecKue
cBoiicTBa. OTAENbHbIE
MPEICTABUTENN (l-aMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA
AMUHOKHCJIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE
amuHokuciior. CuHTe3 "
TUAPOJIH3 TIENTUIIOB

91

benku xak npupoausie




MIOJINMEPBL; CTPYKTYPbI OEIKOB

92

XHUMHYECKHE CBOMCTBA OEIIKOB

93

A3oTcoaepkaiime
TETEPOLUKINIECKUE
coenuHeHM. HykienHoBbBIC
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornyeckas poib

94

[IpakTuueckas pabora Ne 4.
Pemenue sxcriepuMeHTaIbHBIX
3a71a4 10 TEME
"A3oTcoaepkaiiue
OpraHUYecKue coequHeHus"

95

[IpakTrueckas padota Ne 5.
Pemenne skciepuMeHTaTbHBIX
3a7a4 o teme ""Pacrno3HaBanue
OpraHUYECKUX COCTUHEHUI"

96

KonTponbhas pabota no teme
"A3zoTcoaepKalme
OpraHUYeCcKHe COeIUHEHU"

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOIBI UX
CHHTE3a —IOJIMMEPU3AIUs U
MTOJIMKOHICHCAIHS

98

[lmactmaccel. YTunuzanus u
nepepaboTKa MiIacTuKa

99

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKNE KayuyKd. Pe3nHa




100

BouiokHa: HatypanbHbIE,

HUCKYCCTBCHHBIC, CHHTCTHYCCKHUC.

HOHI/IMCpH CIICaJIbHOI'O
Ha3sHA4YCHUA

101

[IpakTuueckas pabora Ne 6.
Pemenue skcniepuMeHTATBHBIX
3a7a4 o teMme ""Pacrio3zHaBanue
IUIACTMAcC U BOJIOKOH"

102

O0o0011IeHrEe U CHCTEMATH3ALIHS
M3YUYEHHOTO MaTepuasa 1o Teme
"BBICOKOMOJIEKYIISIPHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

Koaun4gecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Atom. CocTaB aTOMHBIX SIJIED.
XuMHu4ecKkuil 31eMeHT. M130Tonbl

CTpoeHHe QJICKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YHCJia

Knaccudukamms xumuaecknx
3JIEMEHTOB (S-, p-, d-, f-371eMeHTHI)

Pacnpenenenue 31eKTPOHOB 1O
aTOMHBIM OpOUTAIISIM

DJeKTpOHHBIE KOHDUTYpAIUn
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUU

DneKTpOHHBIE KOH(UTYpaIUH
HOHOB. DJIEKTPOOTPULIATEILHOCTh

[Tepronnueckuii 3aKOH U
[Iepnonnueckas cucrema
XAMHUYECKUX djieMeHToB /1. 1.
MenpeneeBa, CBSI3b C
COBPEMEHHOM TEOpHUEI CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB
1 00pazyeMbIX UMH ITPOCTHIX U
CJIO’KHBIX BEIECTB IO IPYTIIaM U




nepuojam

Cucremaruzanys u 00001eHue
3HAHU 110 TEME

10

Bunn xuMnueckou CBsI3H.
MexaHu3Mbl 00pa30BaHUS
KOBAJIEHTHOU CBA3U. BonopoaHas
CBsI3b. MEKXMOJIEKYISIPHBIE
B3aMMOJCHCTBUSI

11

BaneHTHOCTB U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
ANEKTPOHHON CTPYKTYPbI MOJIEKYJI
C UX TEOMETPUUYECKUM CTPOEHUEM

12

HpeI[CTaBJ'ICHI/Iﬂ O KOMIIJICKCHBIX
COCAUMHCHUAX: COCTAaB U
HOMCHKIJIATypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.
Tunel KpUCTAIUINYECKUX PEIIETOK
U CBOMCTBA BELIECTB

14

[TonsiTHE O IUCTIEPCHBIX
cucremax. [Ipeacrasnenue o
KOJUTOUTHBIX PacTBOpPax

15

HcTunHBIE PaCTBOPBI:
HACBILLIEHHBIE U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatst

16

CriocoObl BbIpaXeHUs
KOHIIEHTPALMU paCTBOPOB




17

Pemenne 3anau ¢
WCIOJIb30BaHUEM TOHATUI
""MaccoBast 107151 paCTBOPEHHOTO
BemiecTBa", "MolisipHas
KOHLeHTpauus"

18

Knaccudukamnms 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

19

Cucremaruzanus u 00001eHue
3HAHU 110 TEME

20

KonTponbHas pabora no remam
"CtpoeHue aToma.
[Tepronnueckuii 3aKOH U
IIepuonnueckas cucrema
XUMUYECKUX djiemeHToB 1. 1.
Menpneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BeecTs”

21

Knaccudukanus XumMmuaeckux
peaKIuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEBPAICHUS YHEPTUU TTPU
XUMUYECKUX PEAKIUAX

22

TennoBsie 3¢ (HEeKTH XUMUYECKUX
peakuuii. Tepmoxummdeckune
YPaBHEHHUS

23

Brprunciienus 1o ypaBHEHHSIM
XUMHYECKUX PEAKIUU U




TCPMOXUMHNYCCKUM YPAaBHCHUAM

24

CKOpOCTbh XMMUYECKON peakLny,
€€ 3aBUCUMOCTb OT Pa3JIU4YHbIX
¢dakropoB. Katanmms u
KaTaJnu3aTopsl

25

['oMoreHHbIe U TeTeporeHHbIE
peakuuu

26

[IpakTuueckas pabora Ne 1 o
Teme "BiusiHre pa3zauyHbIX
(hakTOpOB HA CKOPOCTh
XUMUYECKON peakuun"

27

OO6paTtumbie U HEOOpaTUMBbIE
peakuun. XuMU4eCKoe
paBHOBecHE

28

[IpakTuyeckas padora Ne 2 o
teme "BrusHue pa3nuyHbIxX
(hakTOpPOB HA TOJIOKEHUE
XUMHYECKOT0 paBHOBECHS"

29

DNeKTpOoIUTHYECKAS
mucconuanusi. CUiIbHbBIE U ci1a0ble
31eKTposuThl. CTeneHb
JMCCOLMALIUU

30

HonHoe npon3BeieHUE BOIBI.
Cpena BOOHBIX pacTBOPOB.
Bonoponusriit mokazarens (pH)
pacTtBopa

31

I'mpponus coneit. Peakiuu,
MPOTEKAIOLIHUE B PACTBOPAX




ANIEKTPOJIUTOB

32

[IpaxTuyeckas padora Ne 3 o
TeMe "XUMHUYECKHE PEaKINU B
pacTBopax 3JIeKTPOJIUTOB"

33

OXuCIUTEITBHO-
BOCCTAHOBUTEJIBLHBIE PEAKIIUH.
Baxneie oKMCINTEIN U
BOCCTaHOBHTEIHU

34

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OanaHca

35

DNEKTPOJIN3 PACTBOPOB U
pacIiaBoB BEIIECTB

36

Pemenue 3agau PAa3JIMIHBIX TUIIOB

37

Pemenne 3aaa4 pas3sjIMuYHbIX TUIIOB

38

Cucremaruzanus 1 0000IIeHnE
3HAHUH 110 TeMe " XUMHUYECKHUE
peakuun"

39

KoHntposbpHas paboTa mo teme
"Xumuueckue peakuuu"

40

Ilonoxennue HEMETAIOB B
[Tepuonuueckoit cucreme
XUMHUYECKHX dj1emMeHToB 1. 1.
MemneneeBa 1 0COOEHHOCTH
CcTpoeHus ux aromoB. duznueckue
CBOMCTBA HEMETAJIJIOB

41

AnnoTponus HEMETAIOB (Ha
pUMepe KUCIOPO/ia, CepHl,
dbocdopa u yrnepoza)




42

Bonopon: nonyuenue,
(bU3MYeCKre U XUMHUYECKHE
cBoiicTBa. ['uapuabl

43

T"anmorensl: Hax0KICHUE B
MIPUPO/IE, CIIOCOOBI MOTYUYEHUS,
(du3HYeCKre U XUMUICCKUE
CBOMCTBaA

44

I'anorenoBonopoasl. Baxueumue
KHCIIOPOACOAEpKALLNE
COEIMHEHUS TaJIOT€HOB

45

JlaGopaTopHble U TPOMBIIITICHHBIE
CIIOCOOBI TTOTYUYEHHS TaTOTeHOB.
[IpuMmeHeHne rajJoreHoB U ux
COEMHEHHI

46

[TpakTrueckas padota Ne 4.
Pelrenue skcnepuMeHTaNbHBIX
3aga4 no reMe "['anoreHsr"

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CLIOCOObI
noJty4eHus, Gu3ndeckue u
XUMHYECKHEe cBoMCTBa. O30H.
IIpuMeHeHHe Kucnopoaa u 030Ha

48

OKcuIbI U TEPOKCHUIBI

49

Pemenue 3aa4 pa3sjiInuYHbIX TUIIOB

50

Cepa: Hax0XJI€HUE B IPUPOJIE,
CIoCcOOBI MOJTydeHHUs, PU3NIECKHe
Y XUMHUYECKHE CBOMCTBA

51

CepoBonopon, cyabhuibl




52

Kucnopoaconepxaniue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KHCJIOTHI

53

[IpakTuyeckas padora Ne 5.
Pemmenue OKCIICPUMCHTAJIbHBIX
3amad o teme "Cepa u eé
coenuHeHus"

54

A3OT: HaAX0XJICHHE B IPUPOJIE,
CTIOCOOBI OTYYeHHUs, PU3NIECKUE
W XUMHYECKIe CBOMCTBA. AMMHAK,
HUTPH/IBI

55

Kucnoponcoaepxkamue
coequHeHns azora. OcoOeHHOCTH
CBOMCTB a30THOU KHUCJIOTBI

56

IIpumeHeHue a3oTa u ero
coeZIMHEHUH. A30THbIe y100peHus

57

®docdop: HaxOkKIAEHHUE B IPUPOJIE,
CrocoObl MOydeHusl, PU3nIeCcKue
Y XUMHUYECKHE CBOMCTBA.
dochuast u hochun

58

Oxcunst hocdopa,
dhochopcoaepkamme KUCIOTHI.
Comu dhochopHON KHCIOTHI

59

[Mpumenenue dhocdopa u ero
coeauHeHuit. @ocopHbIe
yaoOpeHus

60

[IpakTuyeckas padora Ne 6.
Pemenne skcriepuMeEHTAIBHBIX




3anad o teme "A30T u pocdop u
ux coequHeHus"

VYraepon: HaXOXKACHUE B IPUPOJIE,
JJIOTPOTHBIE MOIU(UKAIUH;

61 (bu3HUYecKre U XUMUICCKUE
CBOMCTBA, IPUMEHEHNE
Oxcun yrinepona(Il), oxcug

62 yraepona(IV), yroneHas kucnora
U €€ conu

63 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Kpemnuii: HaxoxaeHUE B

64 MIPUPO/JIE, CIIOCOOBI MOTYUEHUS,
(buznyecKkre 1 XuMHUYEeCKUe
CBOICTBa

65 Oxkcua kpemuusi(IV), kpemuueBas
KHCJIOTA, CUJIUKATHI
[IpumeHeHne KpeMHUS U eTo

66 coequHennii. CTEKII0, €eTo
MOJIyYeHUE, BUbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucremaTu3aius 1 0000IIeHNE
3HaHuit no reme "Hemeramibr"

69 KonTponbhas pabota mo teme
"Hemerannr"
AHanu3 pe3yabTaToB

70 KOHTPOJIBHOW PabOThI, KOPPEKIIHS
OIHUOOK

71 [TonoxeHue MeTamioB B




[Iepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB

72

O6mume guznueckre CBOMCTBA
MeTaiuioB. [IprMeHeHe MeTauioB
B OBITY ¥ TEXHUKE

73

Crnnasel MetaiioB. Koppozus
METaJJIOB

74

Pemenue 3agau PAa3JIMIHBIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji
HarnpsbKeHui MetauioB. O0mue
CIOCOOBI OJTYYCHHUSI METAJIIOB

76

OO01mmas xapakTepuCcTHKa METAJIOB
[A-rpynme! [lepuoauueckoit
CHCTEMBI XHMUYECKHX 3JIECMEHTOB.
Harpwii n xanuii: nosyueHue,
(buznyeckrue U XUuMHUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COeIMHEHUN

77

OO6mras xapakTeprucTUKa METAIIOB
ITA-rpynmsl [Tepuoanyueckoit
CHCTEMBI XHUMHYECKHUX 3JICMEHTOB.
Maruuii 1 KaJabLUi: [T0JTy4YEHHUE,
(bu3nuecKrue U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIESCTB U UX COCTMHECHUH

78

JKEcTKOCTh BOIBI U CIOCOOEI €€




yCTpaHEHHUS

79

AJIOMMHU: TIOJTy4€eHue,
¢busnvecKkue 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHNE

80

AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCH/IAa ATFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pas3jIM4YHbIX TUIIOB

82

[TpakTuyeckas padora Ne 7.
Pemenue skcriepuMeHTATEHBIX
3aja4 1o teme "Mertauibl
rJ1aBHbIX oarpynm"

&3

OO1m1ast XxapaKTEpUCTHKA METAJIJIOB
no6ouHbIX oarpymi (b-rpymm)
[Tepuoanueckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB

84

dusnuecKknue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COCIMHEHMM, UX IPUMEHEHUE

85

Bakueiinme coetuHeHN
Mapranina. [lepmanranar kamnus,
€ro OKHCIIUTEIbHBIE CBOMCTBA

86

dusnueckne U XUMHIECKHE
CBOMCTBA JKeJie3a 1 eTo
coequuenuil. [lonyuenue u
MIPUMEHEHHUE CIIJIABOB XKeje3a

87

du3nyeckre 1 XUMHUYECKHE




CBOMCTBA MU U €€ COCAMHECHU,
WX IPUMECHEHHUE

88

duznyeckrue 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €TI0
COEMHEHHM, UX MPUMEHECHHE.
I'uapOKCOKOMILIEKCHI IMHKA

89

[IpaxkTuyeckas padora Ne 8.
Perenue skcriepuMeHTaTbHBIX
3aja4 1o Teme "MeTaibl
MoOOYHBIX ToArpym"”

90

Pemenue 3agau PAa3JIMIHBIX TUIIOB

91

O0001IeHrEe 1 cCUCTEMAaTU3aIIH
M3YYEHHOTO MaTepHuasa 1o Teme
"MeTtamnbsl"

92

KonTponbHas padbota no teme
"Mertannbt"

93

AHanu3s pe3ysbTaToB
KOHTPOJIBHON pabOTHI, KOPPEKIIHS
[0)1105(010)'8

94

Ponp xumun B obecrieueHUn
YCTOWYHBOTO Pa3BUTHUS
yenoBeuecTBa. [lonstue o
HAy4YHBIX METOJaX UCCIIEeTOBAHUS
BEIIECTB

95

HayuHble npuHIMIBI OpraHu3aiu
XUMHUYECKOTO IPOU3BOICTBA.
[IpombInneHHbIe CIOCOObI
MOJTYYEHUs] BAXKHEUILINX BEIIECTB




96

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Kalollei Cpebl U ero
MIOCJIEICTBHS

97

XHMUS U 300POBbE YEIOBEKA.
JlexapcTBEHHBIE CpPEACTBA

98

Xumus nuiny. Pons xumuu B
o0ecIleueHn N MUIIEBON
0€e30I1acHOCTH

99

Kocmetnueckue u napdromepHbie
cpenctBa. beitoBas xumus

100

XHMHS B CTPOUTEIBCTBE.
Baxxneiimme ctpouTesbHbIe U
KOHCTPYKIIMOHHBIE MaTCPUAIbI

101

XHUMHUS B CEIHCKOM XO3SIUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
yao0peHus

102

Cucremaruzanusa 1 0000IIeHne
3HAHUHU 110 TEME

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBePSIEMOro
TpedoBaHU

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM pPe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTeJIbHON NMPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHusi

1

Bnanenue CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

OCHOBOTOJIATAIOIINE TOHATUS (XUMHUYECKHI AJIEMEHT, aToM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-AJIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE ¥ BO30YXKAEHHOE COCTOSIHME€ aToMa, HWOH, MOJIEKYIa,
BAJICHTHOCTD, AIIEKTPOOTPULIATEILHOCTb, CTETEeHb OKHCIICHHUS,
XUMHUYECKast CBsI3b (G- W T-CBA3b, KpaTHBIE CBSI3U), THOpUAM3AIMS
aTOMHBIX oOpOuTaneil, KpUcCTaJuIMueckas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPAILUS, PacCTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YTIJIEPOIHBIH
cKeneT, (yHKIMOHANbHAS TpPYIa, pajuKall, M30MEphl, CTPYKTypHas
dopmyna,  uzoMmepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPAHCU30MEPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YTJIE€BOIOPOIHI,
KHCJIOPO/- U a30TCOJAEpKAIUe COCJUHEHUS, OMONOTHYEeCKH aKTHUBHbBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XMMUYECKHX pEaKIUi (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, JK30- U
HHJIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U Te€TepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOIUTUIECKAsT TUCCOIMALNS, CTETIEHb JAUCCOIUAINH, OKUCIUTEID,
BOCCTAHOBUTENIb,  DJICKTPOJIU3, CKOPOCTh XUMHUYECKOW pPEaKluH,

XHUMHYCCKOC paBHOBCCI/Ie)

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHUYeCKHX
BemiecTB A.M. ByTnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAINHY,

[Tepuonnueckuit 3axkon J[.M1. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChI),

1.2 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3BIK XHMHH, MHUPOBO33PEHUYECKUE
3HaHWUS, JIEXKAIIUE B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaIMOJIEKYJISIPHOM YPOBHSIX

13 MIPEACTABICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuid,

TEPMOANHAMHWYCCKUX u KHHETHYCCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCIIOJIB30BaHNU BayKHEHIITHX HCOPTraHNYCCKUX u
OpraHU4YCCKUX BCHICCTB B 6LITy )51 HpaKTquCKOﬁ JACATCIIBHOCTHU

YCJIIOBCKaA

1.5

06H_[I/IC HAaYUYHbIC NPUHIUIBI XUMUYCCKOTO IPOU3BOJACTBA (Ha nmpumepe
IMpOU3BOJACTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60T1<H

He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

2.1

XapaKTepHble MPU3HAKM U  B3aUMOCBSI3b  HU3YUYEHHBIX  IOHSTHUH,
MPUMEHSATh COOTBETCTBYIOIIME MOHSITHS TPU OINHUCAHUM CTPOCHUS U

CBOMCTB HEOPTaHUUYECKUX U OPraHUYECKUX BEIIECTB U UX IIPEBPALLECHUN

2.2

B3aHMMOCBSI3b XMMHUYECKHUX 3HAHHH C MOHATHUIMH H MNpCaACTaBJICHUAMU
APYyrux npeamMeToB IJIsd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYITHOCTHU MAaTCpUAIbHOI'O €AMHCTBA MHUPaA

CdhopmrpoBaHHOCTH YMEHHUS UCIIONIB30BATh:

3.1

HAaMMCHOBaHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKAYHAPOJIHOTO COIO3a
TeopeTqucxoﬁ n HpHKHaHHOﬁ XMMHUU W TpUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KJIaCCaM OpPraHUYCCKUx MU

HCOPTaHNUYCCKUX COEIUHEHUI

32

XMUMUYECKYI0 CHMBOJHUKY JUISI COCTAaBICHHS (OPMYJ HEOPraHUYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX) (hOPMYJT OPTaHUYECKHUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUSA KIIACCUPUITUPOBATE:

4.1

HCOPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBaHHA U

KPUTEpUH JUIs KIacCU(PUKAIK N3yYaeMbIX XMMUYECKUX OObEKTOB

4.2

OpPraHn4eCKrue BEIIECTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA U

KPUTEPHU LTS KITACCU(PUKAIIMN N3ydaeMbIX XUMUYECKIX 00BEKTOB

4.3

[0 pa3IM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolIMX BEILECTB,
TerioBoMy d((dexTy peakuu, W3MEHEHHIO CTENEeHEH OKHCIeHHs

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTHuro KaTaJII/ISaTopa)

CdhopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJCKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) U HOHOB
XUMHUYECKUX 3J1IeMeHTOB 1 — 4 nepuoaos [lepuonuueckoit cuctemor . 1.
MeHI[eJ'IeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJ'II)3y5[ IIOHATHUA S-, P

d-311eKTpOHHBIE OpOUTANH, SHEPTETUIECKUE YPOBHU




CdopMUpPOBAaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHMS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO

[epuoJiaM U Ipymniam

ChopMUPOBaHHOCTb yMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX

peaxunﬁ " paCKpbIBATh UX CYIIHOCTh:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKHI/Iﬁ MMOCpCACTBOM COCTABJICHUA

QJICKTPOHHOTO 0ajaHca dTHX peaKI_II/Iﬁ

7.2

YpaBHEHUS pPEaKIUil pa3NTuYHbIX THUIIOB; TIOJHBIE U COKpAIIEHHBIE
YpaBHEHUS peaklUnii HIOHHOTO 0OMEHa, yUUThIBasl YCIOBHSI, IPU KOTOPBIX

9TH PC€aKIMU UAYT 1O KOHIIA

7.3

peaknuii THAPOJIM3a, PEaKklnid KOMILIEKCOOOpa3oBaHUs (HAa mpuUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX TIPUMEpPAaX XapakKTep 3aBHUCHUMOCTH PEaKIUOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIWHEHUH OT KPaTHOCTH U THUIMA
KOBaJICHTHOM CBSI3H (G- U T-CBS3H), B3aUMHOTO BIUSIHUS aTOMOB U TPy
aTOMOB B MOJIEKYJaX, a TaKXKe OT 0OCOOCHHOCTEH peanu3aliy pa3IuyHbIX

MEXaHU3MOB POTEKAHMS PEAKIUN

8.2

XapaKTECPHBIC XHUMHNYCCKUC CBOMCTBaA BCIICCTB COOTBECTCTBYIOIIMMU

JKCIIEPUMEHTAMMU U 3aIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U BaKHEHIIME
CBOMCTBA BELIECTB, IPUHAUICKANUX K OINPEHEIEHHBIM KiaccaM |
rpymniam COeIUHEHNH (IPOCThIe BEIIECTBA, OKCUIIbI, THIPOKCUIBI, COJIH;
YTIEBOAOPOAbI, TPOCThIE 3(DUPHI, CIUPTHI, (DEHOIIBI, aTbACTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOXKHBIE A(QUPBI, >KUPBI, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OSJTKH)

10

ChopMmupoBaHHOCT, YMEHHUS MPOBOAHUTH PACUETHI MO XUMHYCCKHM
dbopMyllaM M ypaBHEHHSIM XHUMHYECKHX PEaKIHid C HCIOIb30BAHHEM

(bl/ISI/I‘leCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
13 UCXOIHBIX BEUIECTB JJAHO B BUJIC PACTBOPA C ONPEACIEHHON MAaCCOBOM

JI0Jiel pacTBOPEHHOTO BEIIECTBA WIIM JJaHO B M30BITKE (MMEET MPUMECH)

10.2

MaccoBOW MM 0OBEMHOM 10JU, BHIXO/1A MPOAYKTA PEAKIIUH

10.3

TEIUIOBOTO 3P PeKTa peaKIHii

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

0 HaXOXKICHUIO XUMUYIECKOU (POpMYIIBI BEIIecTBa




11

Biagenne cucremMol 3HaHUM O METOJAX HAy4YHOTO IO3HAHUS SIBICHUI
IIPUPO/IbI, UCIOJIBb3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE IPUMEHATh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIENOBAaHUM BEUIECTB M UL
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMEIOLIMX MECTO B MPHUPOJE,

HpaKTI/I‘-ICCKOI\/’I JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCI[HGBHOI\/’I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHsI TPUMEHATh (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIISCTB JUISI DKCICPUMCHTAIBHON IMPOBEPKHU
THIIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTCH WX OCYIICCTBIICHHS,
CHCTEMHBIC XUMHUYECKHE 3HAHUS Ui OOBSCHEHUS W TPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOAY; M IPHUHATHA

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH

13

CdhopmupoBaHHOCTH YMEHHUS TUIAHHPOBATH M MPOBOAUTH XUMHYCCKHIA
OKCIEPUMEHT (TIOJyYeHHEe M HW3YYCHHE CBOICTB HEOPraHWYECKHX U
OpPraHWYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIMHA YTJIEBOJIOPOJIOB
Pa3IMYHBIX KIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHWYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTAILHBIX 3ama4y o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOMIOJCHHEM MPaBUI
O0e3omacHOro  oOpamieHWsi ¢  BEIECTBAaMH U J1abOpaTOpPHBIM
obopynoBanuem; GOpMyIUPOBATH IIEIH MCCIECIOBAHUS; TIPEICTABIATH B
pa3nuuHOil  (opMe pe3ydbTaThl AKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBAThL UX NOCTOBCPHOCTH

14

C¢hopMHPOBAaHHOCTE YMEHHSI OCYLIECTBIISAThH LIEJIECHANPABICHHBIA MOUCK
XUMUYECKON MH(POPMALIUY B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Hasl IUTeparypa, CpeAcTBa MacCcoBOM uHdopMaiuu, cetb IHTepHeT 1
JOpyTHe), KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(POPMAIHIO,
nepepabaTbiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUHM C ITOCTABJICHHOMN

y4eOHO 3a1aueit

15

ChopMHPOBAaHHOCTh ~ yMEHHsI  NPOrHO3MPOBATh, aHAIU3UPOBATH U
OLIEHMBAaTh MHGOPMALMIO C TO3ULMN SKOJIOTMYECKOH Oe30I1acHOCTH
MOCJIE/ICTBUI OBITOBOM M NPOM3BOJICTBEHHON JESTEIbHOCTH YEIOBEKa,
CBSI3aHHOM C TepepabOTKOM BemiecTB; C(HOPMHUPOBAHHOCTh YMEHUH
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpENENEHHBIX BEUIECTB, IIOHMMAsi CMBICH II0Ka3aress MpenenbHOR
JOMyCTUMOM ~KOHLEHTpallMM, W TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIICHHS U MPEIOTBPAILIECHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHNH

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeopeTI/I‘lCCKI/IC OCHOBBI XMMHH

1.1

Ctpoenue BemectBa. CoBpeMeHHass MOJieNb CTpOeHHUs aTtoMa. Pacmpenenenue
AIIEKTPOHOB MO0 DHEPreTUYECKUM ypoBHAM. Kiaccudurammss XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUSI SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YKAEHHOE COCTOSHMS aTOMOB. OJEKTPOHHAs

KOH(pHTypaHI/ISI atoma. BaneHtHble SJICKTPOHLI

[lepuonnueckas cucreMa xumudeckux dnemeHtoB .M. Menaeneesa.

Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [lpuunHbl 1

1.2 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB U HX COCIUHEHUH TI0
nepuogaM W TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMICTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COEIUHEHHH, BBICIINX OKCHJIOB Y TUAPOKCUIOB

1.3 BanenTHOoCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS
Bunpl xumuueckoi cBsA3M (KOBaJIEHTHAsI, HOHHAsI, METa/NINYEeCKasi, BOJOPOIHAs)

14 U MeXaHU3MbI e€ 00pazoBaHus. MeXMOJIEKyIsipHble B3auMOo/elcTBus. BemecTa

' MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHUsA. THmbl KPUCTAINIMYECKHUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI

L5 Xumuueckass — peakmus.  Kmaccudukamuss ~— XMMHYECKMX — pEakIuid B

' HEOPraHMYECKON 1 OpraHN4eCKON XUMHUU. 3aKOH COXPaHEHUs MacChl BELLIECTB

1.6 CKkopocTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7 TernoBble 3()(HeKThl XUMUYECKHX peakiuil. TepMoXuMHuYecKre ypaBHEHHS

18 OOpatumble peaknuu. XUMHUYeckoe paBHoBecue. DakTopel, BIHMAIONIME HA

' cocTosiHue xumudeckoro pasHosecus. [Tpunnun Jle [llarense
Onexrponutuyeckas auccoruanus. CwibHble u ciabbie snexTponuthl. Cpena

1.9 BOJHBIX pAacTBOPOB BEILECTB: KHCJas, HEWUTpaipHas, IienouyHas. CreneHb
qucconyanuu. Peakium HoHHOTO 0OMeHa

110 I'uaponus coneit. MonHoe npousBeneHune Boabl. Bomopoausiii mokaszarens (pH)

pacTBopa

Cnioco051 BBIPAXXCHHA KOHLICHTPAIUU PACTBOPOB: MaCCOBas AOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAsA KOHLOCHTpaLHWs. HaCI)IH_[eHHLIG N HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIIUTENTEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeseHne BemecTB B Cpenax C

pa3HbIM 3HaueHueM pH. MeToabl a1eKTpoHHOTO OanaHca




1.13

DJEKTPOJSIU3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccugukarus HeopraHnueckux coequHeHuil. HoMeHkmaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kaiuui, KaJbLIHM,
MarHuii, aJIOMHHHHA, IIUHK, XPOM, JKeJe30, Melb) U HX coequHeHwil. OOuiue

CITOCOOBI IMOJIy4YCHHA MCTAJIJIOB

23

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETaIOB (TaJlOTCHOB, CEphl, a30Ta,
dbochopa, yrepomra W KpPEeMHHA) U HX  COeAUHEHUH  (OKCHIOB,

KHUCJIOPOJICO/IEPKALLUX KUCIIOT, BOAOPOIHBIX COSIMHEHU )

24

I'erermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JINIHbIM

Ki1accaM

2.5

W nenTudukanys HeOpraHUIeCcKuX coequHeHnii. KauecTBeHHbIE peakiny Ha

HCOPTraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHMSI TEOPUM XUMHUUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHeHnii A.M. bytiepoBa. YrinepoaHbslil CKEJIET OPraHU4EeCKOW MOJIEKYJIBI.
KpaTHOCTP XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneil aToMOB yriieposia. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonoruyeckuii psa. Mzomepus u uzomepsl

3.2

[lonstne o  ¢yskuuoHampHOW  rpynme.  OpueHTanmoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kimaccuukanuu oOpraHuYecKux BemiecTB. Homenkiatypa
OpPraHMYECKUX COCIUHEHUN (CUCTEMAaTH4eCKas) U TPUBUAIbHBIE Ha3BaHUSA

BayKHEHIITHX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHNM4YCCKHUX BCIICCTB

3.4

CBoOOgHOpAAMKANBHBI M  HOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O

Hykieoduie u snekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Anxanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, ACTUAPUPOBAHUE,
TEPMUYECKOE pa3NIOKeHHE, KPEKWHT, u3oMepu3arus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. Peakuuu NMPUCOCAUHCHUA U paIMKAJIBHOTI'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU NPUCOEAUHEHUs (TrajloreHUupoBaHUE,
TMIPUPOBAaHUE, T'MJIPOrajJOreHUpPOBAaHUE, T'MIpATalysl), TOPEHUs, OKUCICHUS U
nonuMepuzanuu. [IpomblieHHble W Ja0OpaTOpHbIE CIOCOOBI  MOJMyUYEHUs

AJIKCHOB

3.7

AJiKagueHbl. XHMHUYECKUE CBOWCTBA AJIKAJUEHOB: PEAKIMU IPUCOCTUHECHUS

(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpeHUs W noiaumepusauuu. llomyuenue




AJIKaAUCHOB

3.8

Ankuabl. XMMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHUs (TaJOTeHUpPOBAHUE,
TUJIPUPOBAHUE, TUApaTalus, THIPOraJOreHUPOBAHUE) KaK CIOCO0 MOyuYeHUs
MIOJIMMEPOB M JPYIUX IIOJIE3HBIX INPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTUiIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JAJISi CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHE CBOWMCTBa O€H307la: peaKIUH HIEKTPOPUIBHOTO
3aMelIeHus, NpUCOeIuHEHUs (TUApUpPOBaHME, TalloreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XWMHUYECKHUX CBOWCTB Toiryona. [lomydeHwe OeH3oua.
Oco0OeHHOCTH XHMHUYECKUX CBOHCTB ctupona. [lomumepuszaius cTHpoIa.

Crioco0n1 MMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOA0B

3.10

Couptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HaTpueM KakK CIOCOO  YCTaHOBJIEHUS  HaJIWYMs
TUJIPOKCOTPYNIBI, €  TajOreHOBOAOPOJAaMH  KaK  CHOCO0  MOJyuyeHus
pacTBOpUTEINIEH, BHYTPU- U MEXMOJIEKYJIIpHAst AeruapaTanus. Peakius ropeHust.
[Tomyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApATalys STUIICHA.
OTUIECHIVIMKOIb U TIMUEPUH KaK IPEICTaBUTENH IMPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHona (peakuuu € HAaTpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenne peHona

3.12

Anpneruapl. XUMHUYECKHE CBOMCTBA TMPEICTBHBIX albJETHI0B: THAPHUPOBAHUE;
KAueCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TPYMIy (peakius «CepeOpsHOTO
3epkana», B3aumoeiicteue ¢ rugapokcuaom menu (I1). Tlomyyenne npeaenbHbIX
aNbJCTUIOB: OKHUCJICHUE CIHPTOB, THIpaTalus aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctT PEaKMu OKHUCIICHHA all€TOHA

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypaBbUHOMN KUCIIOTHI.
[TomydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albIeTUI0B. Bricmme mpeneiabHble U

HeTpeAe/IbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxsble >pupsl 1 kupbl. CrocoObl IOJYYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumocth peakiuu sTepuduxanuu. IlpuMeHeHne CcloXHBIX 3PUPOB B
NUIIEBOW M Tap(IOMEpHON HPOMBIIIICHHOCTU. JKUpBI Kak CIOXHBIE 3(PHUPHI
IJIUIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOWCTBA JKHPOB:
TMIpUPOBaHUE, OKUCJIeHUe. [MIponu3, WM OMBUIEHHE, JKUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJIYYeHHs COJeM BBICIIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BbICHIHNX Kap6OHOBBIX KHCIIOT

3.15

XWMHYECKHE CBOMCTBA IVIFOKO3BL: pEAaKIUMM C Y4YacTUEM CHHUPTOBBIX U




aJbJIETUIHON TPYII U MOJIOYHOKHCTOe OpoxkeHue. IIpuMeHeHue TIoKo3bl, €€
3HAYCHUE B KU3HEAEATEIILHOCTH OpraHu3ma. Jlucaxapuasl: caxapos3a, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAlOIIME Aucaxapuiabl. [maposuns
nucaxapuaoB. [lonucaxapunpl: kpaxmain, TaukoreH. CTpoeHHEe MaKpOMOJIEKYI
KpaxMmayia, TJIMKOT€Ha W MeJUTo03bl. du3nyeckue CBOWCTBA KpaxMana H
LEJUTI0JIO3bl. XWMHUYECKHWE CBOMCTBA KpaxMmania: THAPOIN3, KaueCTBEHHAS
peakius ¢ Moa0M. XHMHUYECKHE CBOMCTBA LEJIIOJIO3bl: THAPOJIN3, MOTy4YEeHUE
a¢upoB 1emnoo3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTAMHU,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb aAPOMATHUYECKUX aAMUHOB.
XUMHUYECKHUE CBOWMCTBA AaHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomyueHue aMHMHOB aJKWIMPOBAaHMEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOMU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMUHOKUCIOTBI M O€NKU. AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHUYECKUe
coenuHeHnsi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromme Oenku. XHUMHYECKHE
CBOMCTBa OEJIKOB: THAPOJIN3, JCHATYpalusi, KaueCTBEHHbIC (I[BETHBIC) pEaKINU

Ha OeKu

3.18

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJUMEPOB OT
cTpoeHus] MoiyieKyJd. OCHOBHbBIE CIOCOOBI TONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCTMHECHHI: peakluyd TOJMMEpHU3ali W MoJduKoHAeHcanuu. Kimaccudukamms

BOJIOKOH

3.19

Nnentndukanus opraHnyecKuX COeAMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aaa4 Ha paClioO3HaBaHHUEC OPraHNYCCKNUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU OpPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMus B TIOBCeIHEBHOHM ku3HU. [IpaBmima Oe3omacHOW pabOTBI C EIKHMH,

rOprO9YMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

Xumus U 310pOBbe. XUMUS B MEIULIUHE. XUMUS U CENBCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHS M JHEPTreTHKA: MPHUPOJHBIA U TMOMYTHBIA He(TAHOM
ra3pl, IX COCTaB U Hcnojib30BaHue. CoctaB HeTH u €€ mepepadboTka (MPUPOIHBIC

UCTOYHUKH YTJIEBOI0OPO/IOB)

4.3

XUMUA U DKOJOTHs. XUMHUYECKOE 3arpA3HEHHE OKpYXKalollel cpenbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopel U GayHBl OT
XUMHUYECKOro 3arpssHeHus. [Ipobiema o0OTX0HOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HUCTOYHUKH SHCPIruu

4.4

O6H_[I/I€ NpeaACTaBJICHHA O IPOMBIIIJICHHBIX crocobax IMOJYYCHUA XUMHUUYCCKUX




BEIIECTB (HAa MPHUMEpPE MPOM3BOJCTBA aMMHAaKa, CEPHOW KHCIIOTHI). U€pHas u
uBetHas  Metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

HpOMBIH_U'IeHHa}I OopraHnvccKas XHUMUSL. CBIpLé HJIA opr aHHUYECKOH

IIPOMBILITIEHHOCTH
5 Tumnbl pacu€THBIX 3a/1a4
51 Pacuérsl Macchl BelecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" | BemlecTBa, Macce MM 00BEMY OHOTO U3 yUaCTBYIOIMX B PEAKIINA BEIIECTB
5.2 Pacuértsl TemoBoro 3¢ dexra peakuuu
53 Pacuérel 00BEMHBIX OTHOIICHUI TA30B NMPU XUMHUYECKUX PEAKITUIX
54 Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
' OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoit win 00BEMHON A0 BBIXOJA MPOAYKTA PEAKIIMH OT
" | TeOpETHYECKH BO3MOKHOTO
Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) POAYKTA PEAKIUH, €CIU
5.6 | 0fHO 3 BEIECTB JaHO B BHJIC PACTBOPA C ONpPECIEHHON MacCOBOM Hoeit
pPacTBOPEHHOTO BEIECTBA
57 Pacy€rsl ¢ HCIIOIb30BaHUEM MOHATHH «MaccoBast JOJI», «MOJISIPHAS
" | KOHILIEHTPAIHS, «PACTBOPHMOCTE
Haxoxnenue MosiekyasipHoi (opMyJsibl OpraHMuECKOro BELIeCTBA 10 ero
5.8 | IIOTHOCTH ¥l MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIKX B €r0 COCTaB, WIIH MO

IIPOYKTaM CTOPAHMS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Xumust: 10-i1 knacce: yrinyOn€HHblid ypoBeHb: yueOHuk; HoBommuckuii U. 1.,
HoBommuckas H. C. — N3parenbcTBO «Pycckoe ciioBoy.

Xumust: 11-i1 knacce: yrinyOn€Hnsiid ypoBeHb: yueOHuk; Epemun B. B., Ky3pmenko
H. E., lpo3nos A. A., JIynun B. B. — AxkuuonepHoe o6miectBo «M31aTenscTBo
1 [pOCBEIICHHUE Y.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xumust: 10-# knace: yriryOn€Hubiil ypoBeHb: yaeonnk; Hopommuckuii 1. 1.,
HoBommuckas H. C. — N3pgarenbcTBO «Pycckoe ciioBoy.

Xumust: 11-# knace: yriyOn€Hublil ypoBeHb: yueOnuk; Epemun B. B., Ky3smenko
H. E., lpo3nos A. A., Jlyaun B. B. — AknuonepHoe o6mectBo «M3maTeascTBo
1 [pPOCBEIIICHUE ).
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