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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMmMa mo XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TrOCyIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, pealMdyeMoe B YCIOBUAX JUDPEpeHIIMPOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3anuax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpKaHUS,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTABIICHUS] O IENIX, COJACpPKaHWUHU, OOIel CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNieSICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUS M TOCJIEAOBATEILHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

e yCTaHaBIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTIEIbHBIX TEM;

e IIpearaeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YyYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpeaHEero 00111ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQPUIIS O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OO0yYEeHHUsI Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Npo(hecCHOHATFHOTO 00pa30BaHMUsL.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIUIyOJIeHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOEro IMOJMY4YeHHs] XMMHYECKOTo oOpa3oBaHUS B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBaHHE Yy HHX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomuMy mpeaMera «XUMUsS» Ha YpOBHE YIIyOJNEHHOTO H3ydeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH noJoxenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeaMeTa. DTa CHCTEMa
3HaHUU TIOJMY4YaeT ONpPENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAHUIN O XUMUYECKHUX 3JIEMEHTAX U CBOMCTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiayOJIeHUs IPeICTaBICHUI O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XUMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKXE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHUN yaenserca o0coboe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUE€HHUS IS KJIACCOB ONpeie€HHOro npoduis (IrJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHW)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJMHAMMKH, JJIEKTPOIN3a, IPEICTABICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3ToM cinyyae npenocTaBisieTcsi BO3MOXHOCTB JIJIsl 00s1ee 0OCTOSTEIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTaHUUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJI€HHOM ypOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JAEATENBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HICTOYHUKOB YHEPTHUH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMHUYECKUX pPEaklHil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOW XUMHUH, AJisi OOBSICHEHHS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECIIBHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SBJICHUM, HMMEIOIMMX MECTO B MPUPOAE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHMNA TETOCTHOM CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyallbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOCHUS
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIBLHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX H TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHUPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHEe YMEHHUH M HAaBBIKOB Pa3yMHOTO IPHUPOIOIOIE30BAHHMS,
pa3BHUTHE YKOJIOTHUECKOHN KYJIbTYphI, IPUOOPETEHUE OIBITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU Ha YIiIyOJICHHOM
YpOBHE cpemHero odmero oopazosanus, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B Heelno).



COAEPKAHUE OBYUYEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOW CBS3UM (OOMEHHBII U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM pagukaie, Hykieopuie Hu
anexkTpodue.

Teopuss crTpoeHnst oOpraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnekTpoHHbIE 3G (PEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN (MHAYKTUBHBIN 1
ME30MEpHBIN 3P PEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbyHkunoHagsHOM rpymme. ['omonorus. 'omonoruueckue psapl. CuctemMaTu4eckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpaAlCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIiIMBaHHE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJ]l OpraHu4YeCKUuX
BEILIECTB.

YriaeBoaopoanl.

Aunkansl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopMyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpUIN3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3h. dusmveckne cBONCTBA
aJKaHOB. XMMUYECKHE CBOMCTBA aJKAHOB: PEAKIMM 3aMEIICHUS, U30MepHU3aluu,
JETUAPUPOBAHUS, IUKIN3AINHU, TMPOJIN3a, KpeKUHra, ropenus. [IpeacraBienre o



MEXaHU3ME peakUuil paJuKaJIbHOIO 3aMelleHus. Haxoxxnenue B mpupoje.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE aTKaHOB.

[Muknoankanel. O6mas ¢opmynna, HOMEHKIATypa U usoMepus. OcoOeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONAaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaTIKaHOB. CIIOCOOBI OJTyUEHUsI U IPUMEHEHHUE
LAKJIOAJIKAHOB.

Ankensl. ['oMoyioruaeckuii psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IM3aLIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(umc-Tpanc-) uzomepusi. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluuu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpH JIBOWHOM CBS3H,
nonuMepusanuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIyUY€HHUs U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKHUHOB.
XHWMHUYECKHE CBOMCTBA: pEaKUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIAH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiui Ha TPOWHYIO CBsA3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJIbl OeH30ma. DU3HWYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, pPEaklMH MNPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOGeHHoCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPErOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHI), PU(POPMUHT, MHUPOIIU3.
[IpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.



DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHHUsI TaJloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIYy, THAHOTPYIIITY,
amMuHOTpymmy. JlelicTBue Ha TaJOTCHIPOU3BOIHBIE BOIHOTO U CIIUPTOBOTO
pactBopa mEnoun. B3aumopeiicTBue nuraioreHajdkaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpPTaHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMpEeBpallCHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aWMOJICUCTBUE AalleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yTaepo/ia ¥ BOAOPO/Ia B OPTaHMUECKUX BEUIECTBAX, MOJIYyYCHUE STUJICHA U U3yUYCHUE
€ro CBOWCTB, 03HAKOMJIeHHE ¢ Koyutekiusamu «Hedts» u «Yronb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3WHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa ® Kimaccupukamms. Duswdeckne CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CIHUPTOB. BomopomHbie CBSI3M MEXAY MOJICKYJAMH CIIHPTOB.
XUMHYECKHE CBOWCTBA: pEaKIMM 3aMEIICHUS, JeTHApaTallid, OKHUCICHUS,
B3aUMOJICUCTBHE C  OpPraHMYECKUMH HM  HEOPraHUYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHOTOAaTOMHBIC CHHPTHI — JTWJICHIJIMKOJNb W TIWLEepuH. Dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIINU 3aMEIICHHUsI, B3aUMOJICHCTBUE C OPTaHUIECKUMH U
HEOPTaHWYCCKUMH KUCJIOTaMHU, KaueCTBEHHAs PEaKITUs HA MHOTOATOMHBIC CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo(hUIbHOTO 3aMerieHus. [leficTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®ecHon. CTpoeHHME MOJCKYNBI, B3aMMHOE BIIMSHHEC THAPOKCOTPYIIIBI H
O0eH3oapHOTO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
cBoicTB (enona. KadecTBennnie peaknuu Ha (eHon. TokcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust v npuMenenne perona. Genondopmanbaeruanas cMoa.

KapOonwibHbIE COETUHEHUSI — alTbJIETHIBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSAABI allbJETHIOB U KETOHOB, OOIIas



dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0OB U KETOHOB: PEAKIIUN TPUCOCAUHEHNS.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakluu Ha anbaerujbl. CrocoObl
MOJy4YEHUS U TPUMEHEHUE aJIbJETHUI0B U KETOHOB.

OHOOCHOBHBIE TpeJebHbIe KApOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkiarypa. dusndeckre cBocTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakius ATepudUKald, PEaKIUH C Y4YacTHEM YIJICBOJOPOJHOTO pajuKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpemcTaBuTen BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, IaJIbMUTHHOBAS, OJCHUHOBAS, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmwas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puznueckie 1 XUMHYECKUE CBOWCTBA KUPOB: THAPOJIU3 B
KHCJION U 11enoYHou cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETpeETbHBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IE.

MBpbLT1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

OO6mias xapakTepucTHKa yriaeBoioB. Kinaccudukamus yrieBomaoB (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIIOKO3a, (PpyKTo3a, TallakTo3a, pudo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHHE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIUU C YHACTUEM CIUPTOBBIX U AJIbAETUIHON
IPYII, CIHUPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIpumeHeHHe TIIFOKO3bI, €&
3HAYEHHUE B KU3HEIEITEILHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaromye U HEBOCCTaHABIMBAIOIIME AuUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B pupoje u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH W 1meunono3a. CTpoeHre MakKpoOMOJIeKYJl Kpaxmania, TJIMKOTeHa |
HeJUTI0JI03bl.  DU3MYECKHEe CBOMCTBA KpaxMmalia W IEUIIOJIO3bl. XHUMHUYECKHUE
CBOMCTBAa KpaxMalsia: THAPOJIN3, Ka4eCTBEHHAs pPEakius C HOJOM. XHMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THUIPOJINU3, TOTyueHHe 3(GUPOB 1eiUTt0103bl. [loHsTHE 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpallCHUIN:
PacCTBOPUMOCTD Pa3JIMYHBIX CIMPTOB B BOJIE, B3AaMMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE STWJIOBOTO CIMPTa B albJIETU] Ha pacKaJEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW Ha aiblIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel ¥ (EHONBIY,
«Kap6onoBbie KuciaoThl. CI0KHBIE dPUPBD).

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus amMuHOB:
anudaTU4ecKue M apoMaTHUECKHE; TIEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyia, U30MepHs, HOMEHKIATypa U (QU3NUYECKHUE
CBOMCTBa. XMMHYECKOE CBOWCTBA aln(aTHYECKUX aMHUHOB: OCHOBHBIEC CBOWCTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIVH — IPEACTaBUTENb aMUHOB apoOMaTHIecKoro psiaa. CTpoeHHE aHWINHA.
B3auMHoe BiMAHHME Tpynn aroMoB B MoJieKysie aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKMCIOTEL.. HoMeHKaTypa u nuzoMepusi. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @OU3WYecKue CBOMCTBA AMHUHOKHUCIIOT.
XYWMHYECKME CBOMCTBA AaMHHOKHMCIOT Kak aM(OTEpHBIX OpPraHUYeCKHX
COCMHEHHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHeie nosmMepsl. IlepBruHas, BTOpUYHAas W TpeTUYHas
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OENKOB MpPU HArpeBaHHUM, LIBETHBIE
peakuuu Ha O€JKH, pElIeHUuEe OHKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A30TcoaepKalle OpraHu4ecKkue coeIMHeHus» U «Pacno3HaBaHrne OpraHUu4eCcKux
COCIVHEHUI.

BbicokoMoJIeKyJISIPHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

[TonmumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATHIIEH, MOJUIIPOIIHJIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpuiaT, MOJUKapOOHAaTHI,
noJMdTUIeHTepePTanar). Y Thin3aius U nepepadoTka miacTyuka.



DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIALIME OJMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEpUMEHTAJIbHBIX 3adad Io Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérnslie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS II0
MacCOBBIM JI0JISIM JIEMEHTOB, BXOJSAIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE I0JIH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHYECKU BO3MOXKHOTIO.

MexnpenMeTHbIE CBA3H.

Peanusanus MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTUS: SIBJICHUE, HAYYHBIH (akT, rUNoTesa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEJIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, SHEprus,
Macca.

buonorusi: kjeTka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTLIMBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHUTAaHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKAA XUMUA



Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
ANIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DneKTpoHHBIC KOH(DHUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

[leprognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
.. MenneneeBa. CBs3b NEpUOIUUECKOrO 3aKOHA U [lepuoauuecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.11. MeHnaeneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJIGHTHOW CBA3U. KpaTHbele cBs3u. BongoponaHas CBA3b.
MexMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJISAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHble pacTBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAST KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATLHBIC
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMHUECKMX peakiuid B HEOPraHMYECKOM U OpraHU4eCcKOM
XMMHUHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS W IMPEBpaIICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusx. TernoBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoXuMUYECKHE ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCUMOCTh OT Pa3INYHbIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiu. Katanus u kaTaau3aTopsbl.



OOpatumbie 1 HEOOpaTHMBbIC peakIuu. XUMHUYeCcKoe paBHOBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas aucconanus. CuibHble W cladble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTens W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
BaxxHeiimme OKHCIMTEINM W BOCCTAHOBUTEIW. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHA, ONpe/eieHre
Cpelbl PacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckas xummusi.

[lonoxenune HeMeTaIwI0B B [leproanyeckon cucreMe XMMUYECKUX dJIEMEHTOB
J.W. MenneneeBa U 0COOCHHOCTH CTPOEHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yrieponaa).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TomMBHBIE
AJIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupoje, crnocoObl MoiydeHwus, (pusndeckue u
XAMUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEJIMHEHHUs ranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOTYYEHUS
kuciopoaa. @uU3NUEeCKUe U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJydeHUs, (U3UUECKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl( V). CepHucTas u cepHast KUCIOTHI U UX coJii. OCOOCHHOCTH CBOMCTB CEpHOM
KUCJOTHL. [IpuMeHenue cepbl U €€ COeTUHEHHUI.

A3zor. Haxoxnmenue B mpupojie, CHOCOOBI TMOMy4YeHUs, (U3UYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCUIBI a30Ta. A30TUCTAs U a30THaA



KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenue ¢ocdopa u ero coenuneHuit. docdopHbie
yA0OpeHus.

Yraoepoa, HaxoXIeHHE B IpHpojAe. AJUIOTPONHBIE  MOJIU(DUKALINU.
®duznyeckrue W XUMHYECKHME CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(lV), yronbhHas kucinora u eé€
COJIM. AKTUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MeTtamioB B [leproandeckoil cuCcTeEMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetamioB.  OOmue  crnocoObl
ITOJTyYEHHUS METAJIJIOB: TUIPOMETAILTYpPrus, MAPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MmetamioB |A-rpynner [lepuonnueckoit cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

Oo6mast xapakrepuctuka metamioB |lIA-rpymnmer I[leprogudeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Marumii W KalbliMid: TONy4YeHue, (U3MYECKUue u
XUMHUYECKHUE CBOMCTBAa, MPUMEHEHHWE MPOCTHIX BEIIECTB M HUX COCAMHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMIL: TTOTy4eHue, (pU3ndecKkue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHui. AmdoTrepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Teproanuueckor CUCTEMbI XUMHUYECKUX DJIEMEHTOB.

du3nyecKkrne ¥ XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHu. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u guxpomartsl, UX
OKHCJIUTEbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xxpoma.



@u3nyeckne W XUMHAYECKHE CBOMCTBA MapraHla W €ro COCAWHECHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEIU U €€ COCIMHECHUN.

[Muuk: monydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[HKA U €r0 COeANHCHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJIEVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C PacTBOPAMH KHUCIOT U
nieIoued, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJIa
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT U LIEIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U MX COCTUHEHU,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3alUN XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEeHHBIE CIOCOOBI MOTYYEHNS METAIIJIOB U CILJIAaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsus. Poib Xxumuu B
o0ecrieueHUU YHEPTETUIECKON OE30MacCHOCTH.

XuMusi HW 3A0pOBbE uenoBeKa. JlekapcTBeHHble cpenctBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIUHBI.

XUMHSI THAIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecrieyeHnH MHUIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0€301acHOT0 UCIIOIL30BaHUS MPenapaToB OLITOBOM XMMHUH B MOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTEpUasbl (ILIEMEHT,
OCTOH).

XuMus B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHBIC yI00pEHMUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHblie 3anaumn.

Pacuétpl: Maccel BemiecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY
BEILIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BéMa, KOIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
W3 BEIIECTB JIAaHO B BHJIE pPAacCTBOpA C ONPEICIEHHOWM MAacCOBOW JOJIEH
PACTBOPEHHOTO BEILIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMHU BEIIIECTBA B
pacTBOpE, JOJIM BBIXO/1a MPOAYKTA PEAKIIUHM OT TEOPETUIECKU BO3MOMXKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCcylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKkalus, NepuoguIHOCTh, HAOIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

dusuKa: MaTepusi, MUKPOMUP, MAaKPOMHP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
VOH, U30TOMbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHB, BEIIECTBO,
TeNo, O0BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHnusM, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MHUKPOIJIEMEHTBI, OCIIKH, XKUPBI, YIJIEBOJbI, HYKJIEHUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHUalbl, CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3ZBOACTBO KOHCTPYKIMOHHBIX MATEPUAJIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA MpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIE€SITEIHHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W NpaBWIaXx MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1EHHOCTEH 3M0poBOro W Oe3zomacHoro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOMH JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO ¥  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS KM3HHU HA 3€MIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO TIPUPOIOTIOIH30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4HsI PA3BUTOIO IKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHNUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHNUS 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOW KyJIbTYpbl, B PEIICHUU TIJIOOAJIBHBIX MpoOsieM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBHUI
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOAO0B TO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU 1IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJs KJIACCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUSA U IPOBEIACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000O0IIEHMS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNA,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaU€CTBE CPEACTBA MTPHU pabOTe ¢ XUMUUYECKON
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIEAOBAHWMN IMyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS IPOTPAMMBI TI0 XUMUM Ha YriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHHWIO 3HAHUWA B DPa3IMYHBIX y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTr, opueHtanTsl | u |l pona);
(bakToJOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
NPEICTABUTENICH OPraHUYECKUX BEIIECTB (3TWIEH, alleTHICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBONCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJJUE€HOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CBIPbs (HEPTh, MPUPOTHBIN Ta3, YTOJIb), CIOCOOBI €r0 IEPepadOTKH U PAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATeTbHOCTH — aHAIW3 U CHHTE3, CPaBHEHHE, 000OIIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI [0 XUMUYECKUM (POopMYyIam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKUX DJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJI0BEKA, CBA3aHHOM ¢ IIepepaboTKOil BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHHE W M3YYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEOpraHWYecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMS aToMa, TUOpHAM3alvs aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOIMTHUYECKOW TUCCOIUAINU, TEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JI€KAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTAaBICHUSI O MEXaHM3MaX XUMHUUYECKUX PEaAKIHUM, TEPMOIUHAMHUYECKUX HU
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JEATEIBHOCTH 4YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIlIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHUIO CTETeHeH
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuognueckonn  cucremsl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKAATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO JAUCCOIMAIlMU;, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIuu, PEIICHHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLECHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUIECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
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Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTp o)leHI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 9 bubmorexa LIOK
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29 HenpenenbHble yrneBoaOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
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Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®eHon 9 1 bubnmorera LHOK
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK
3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 19 https://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 Y THeBoAL 8 https://m.eds00.ru/d69df650
Wroro mo pazneny 36
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 15 https://m.edsoo.ru/d69df650
Uroro no pazaeny 15
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrICOKOMONIEKYIISIPHBIE COETUHEHHUS 5 bubmorexa LIOK
' Yip s https://m.eds00.ru/d69df650
Hroro no paszneny 5
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenne atoma. [leprnogndeckuii 3aK0H
P pron bubnunoreka LIOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue Bu6motreka [JOK
1.2 13 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1. X 1 1
3 HMHFICCIHE peakiini o 3 https://m.edso0.ru/2dd57f24
Hroro no pazneny 41
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoreka IIOK
2.1 H 26 1 3
eMETAILIRT https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 21 1 2
CTaITH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 47
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto/ibl TO3HAHUSI B XUMUU. XUMUS U 14 bubnuoteka [JOK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypcChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MpeJICTaBICHUE O 1 bubmorera [JOK
' P https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE U
2 33]1(;36P)I<I[é1(-IHO€ COCTOSIHHUS) 1 bubmorexa LOK
' Y ' https://m.edsoo.ru/0Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriepojaa
XumMmu4deckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3MbI 00pa30BaHU 1 bubmorera [JOK
' . p https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3HU, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHuYeCcKUX COeqUHEHNH A 1 bubmmorexa [JOK
' p ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buasr nzomepun:
bu6nuoreka [IOK
5. CTPYKTYpHas, 1

IIPOCTPAHCTBEHHAS

https://m.edsoo.ru/b0e61661
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OneKkTpoHHbIE AP PEKTH B

bu6nuoreka [IOK

. Monexynaxuopranmecmx https://m.edsoo.ru/b0e61661
COCTMHCHUI
IIpencrasnenue o
KJIaccuuKanuu u

7. CI/ICTCME.)TI/I‘-I:CKBJI bubmorexa LOK

https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

8 Knaccudukanus peakuuii B bubnuoreka [JOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

9 Cucremaruzanus u bubmuorexa [JOK

' 000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKU I
psa, obmas dpopmyna,

10 HOMEHKJIATypa U U30Mepus, bubmuoreka [JOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

" DOu3nvecKrue U XUMUUIECKHUE bubmmoreka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c

. DOu3nIecKrue U XUMUYECKHUE but6mmoreka [IOK
CBOWCTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxosk/ieHne aakaHoB B

13 npupoae. CriocoOsl bubmuoreka [JOK
MOJy4YECHUS U IPUMEHEHNE https://m.edsoo.ru/259b0a5b
aJKaHOB

1 [{uknoankaHpl: o0mast bubmuorexa [JOK

(dhopMyIia, HOMEHKIIaTypa 1

https://m.edso0.ru/156730d2
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HU30MepHsi, 0COOCHHOCTH
CTPOCHHUS

[{uknoankaHpl: 0COOCHHOCTH
XHUMHYSCKUX CBOMCTB,

bu6nmoreka [IOK

15.
CTIOCOOBI TOTY4EHUS U https://m.eds00.ru/156730d2
IIPUMEHEHNE
Pemenue pacy€THbixX 3a1a4 Ha
OIPEIIEIICHUE MOJIEKYIIIPHOU
16 (bopMyIIBI OPraHNYECKOTO bubnuoreka [JOK
' BEILECTBA 110 MACCOBBIM https://m.edsoo.ru/bf84d8eb
JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJSIINX B €T0 COCTAB.
AJIKEHBI: TOMOJIOTUYECKU I
171, o0Ias popmyia,
17 EOMGHKJ‘I&T (bapi)ﬂ};KT OHHOC brbmmorexa LTOK
’ ypa, P https://m.edsoo.ru/273b0ale
Y IPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYII.
18 CTpyKTypHas ¥ IUC-TPAHC- bubnmnoreka [JOK
' U30MEpHS AIKEHOB https://m.edsoo.ru/273b0ale
DU3nYeCKUEe U XUMUYECKHE
19 CBOMCTBA ajnkeHoB. [IpaBuiio bubmmorexa [JOK
' P https://m.edso0.ru/21069ccd
MapkoBHHMKOBa
20 CriocoObI ostyueHust u bu6muoreka [JOK
‘ [IPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
" bubnuotexa [JOK
21. teme "lloydenue 3TuiIeHa 1

W3y4YE€HHUE €ro CBOMCTB"

https://m.edso0.ru/0941eed8
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Pemenne pacuy€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU

bu6nuoreka [IOK

22.
(bopMyIIbl OPraHuYecKoro https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaaueHsbl: CONpsKEHHBIE,
U30JIMPOBaHHBbIE,
23 K JINPOBAaHHbBIC bromorexa LIOK
' INYIEP ' https://m.eds00.ru/04298c0a
Oco6eHHOCTHU 3IIEKTPOHHOTO
CTPOEHUs
” XUMHYECKHE CBOMCTBA bubnnoreka IIOK
’ CONPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
55 CriocoObl nostyyeHus u bubnuoreka [JOK
’ NPHMEHEHUE AJKaJMEHOB https://m.eds00.ru/1aa81660
AJNKHHBI: TOMOJIOTUYECKUNA
psa, obmas dpopmyna,
26 HOMEHKJIATypa, 3JIEKTPOHHOE bubmuoreka [JOK
' U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHHE MOJIEKYI,
¢u3nueckue cBoicTBa
XHUMHUUYECKHUE CBOMCTBA
27 alkuHOB. KauecTBeHHBIE bubmmorexa LOK
' ' . https://m.eds00.ru/23493a93
peaxkiuy Ha TPOWHYIO CBSI3b
)8 CriocoObI ostyueHust u bu6muoreka [JOK
‘ [IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3aga4d: pacu€rsl 1o
. bubnuotexa [JOK
29. YpaBHEHHUIO XUMHUYIECKOHU

peakuu

https://m.edsoo.ru/5db8e526
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CucreMaTusanus u

30.
000011IeHNE 3HAHUH 110 TEME
ApeHbl: TOMOJIOTHYECKUH PsiTI, Bu6 110K
nonmoTexa
31. ob6mmasg popmyia,
was popuy. https://m.edsoo.ru/a92a7094
HOMEHKJIaTypa.
DJIEKTPOHHOE U
3 MIPOCTPAHCTBEHHOE CTPOCHHUE bubnmnoreka HOK
' MOJIEKYJI OEH30I1a M TOJTYOIa, https://m.eds00.ru/a92a7094
uX (pu3nyYecKue CBOMCTBA
XuMUYecKre CBOMCTBA
apeHOB: PEaKIINK 3aMeIleHus, B 10K
noIMoTeKa
33. €aKIUU IPUCOCIUHEHUS,
pear P A https://m.edsoo.ru/a44alaed
OKHCJICHUE TOMOJIOTOB
OeHzona
34 Oc00EHHOCTH XUMHUYECKUX bubmmorexa [JOK
' CBOICTB CTHpPOJIa https://m.edso0.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
35 ONpEACIICHUE MOJIEKYIISAPHON bubmuorexa [JOK
. (bOopMyIbl OPraHuYeCcKOro https://m.edsoo.ru/53461a2c
BEILIECTBA
36 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
‘ NPUMEHEHNE APEHOB https://m.eds00.ru/6f717d09
I'eneTndeckas CBSI3b MEXKIY
37 a3JIMYHBIMU KJIaccaMU bubmmorexa [JOK
’ P https://m.eds00.ru/6f717d09
YTJIEBOI0POIOB
38 Pacuétel 10 ypaBHEHUAM bu6muoreka [JOK

XUMHUYCCKUX peaKuHﬁ.

https://m.edso0.ru/6f717d09
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39, Cucremaru3anus u bu6nuoreka [IOK
000011IeHNE 3HAHUH 110 TEME https://m.edsoo.ru/6f717d09
40, IIpuponnsii ras. [lomyrHeie bubnunoreka [JOK
He(TSAHBIC Ta3bl https://m.eds00.ru/6f717d09
AL KameHHbIi1 yrosib v IpoyKThl bubnmoreka [JOK
€ro nepepadoTKu https://m.edsoo.ru/69b3398b
Hed1p 1 ciocoOsI eé
4. nepepabotku. [Ipumenenue bubnuorexa [HOK
MIPOJYKTOB MEepepadoTKU https://m.edsoo.ru/21f9de78
HetH
['eneTnyeckas CBSI3b MEKIY
43. pa3IM4YHbBIMU KJIacCaMu
yTIEBOIOPOIOB
l"anorenonpounsBoaHbIE
YTJIEBOJIOPOJIOB: JIEKTPOHHOE
CTPOCHHUE; peaKINu
3aMEIIeHHS TaJoTeHa.
44, JleicTBHE 1Ien0o4Yer Ha bubmmorexa [IOK
https://m.edsoo.ru/82b4d759
raJIOr€HIPOU3BOIHbIE.
B3aumoneicreue
JUTaJIOTEHAIKAHOB C MarHueM
Y ITUHKOM
CucremaTtuzanus u
45, 000011IeHNE 3HAHUH 110 bubmmorexa TIOK
https://m.edso0.ru/20e89f22
pazneny "YrieBoaopoast"
46. KonTponbhas pabota no teme bu6muoreka [JOK

"VYrneBomopoasr"

https://m.edso0.ru/95¢c9e298



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHIA
psn, obmas hopmyIa,

47 CTPOECHUE MOJIEKYIT bubmorera HOK
’ p Yo https://m.edsoo.ru/df04c5cd
HU30MEepusl, HOMEHKJIATYypa,
knaccupukanus, pusnyeckue
CBOICTBa
XUMHYECKHE CBOMCTBA
48 IIpeacIbHBIX OJHOATOMHBIX bubmmorera IOK
' p https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0pl mostyueHus u
49 MIPUMEHEHHE OHOATOMHBIX bubmorexa [JOK
' P A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upst:
50 HOMEHKJIaTypa U U30MEpHs, bubnmnorexka HOK
’ 0COOEHHOCTH (PU3MIECKUX H https://m.eds00.ru/c2c788b2
XAMHUYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:
51 STUJICHTIIMKOJb U TIUIEPHH, bubnmnoreka [JOK
’ ux Qu3ndecKue u https://m.edsoo.ru/ee4d84aa
XHMHYECKHE CBONCTBA
CriocoOsl mostyueHus: u
52 IIPUMEHEHHUE MHOTOATOMHBIX bubmorexa [JOK
' p https://m.edso0.ru/d12e567d
CITUPTOB
deHoJI: CTPOCHUE MOJIEKYIIbI,
(du3nueckre CBOCTBA.
bu6nuoreka [IOK
53. ToxkcuyHOCTH PeHoA.

XUMHYECKHE CBOMCTBA
(dbenomna

https://m.edsoo.ru/2ce726f8
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54,

CriocoObI mostyueHust u
npuMeHeHnue peHosna

bu6nuoreka [IOK
https://m.edsoo.ru/c77ddf4c

55.

[TpakTuyeckas pabora Ne 2.
Pemenne
HKCHEPUMEHTAIbHBIX 337a4
no Teme "CrupThl U GeHosr"

bu6nmoreka [IOK
https://m.edsoo.ru/fd0ced09

56.

AJBJIETU/IBI M KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHON TPYIIIIbI;
TOMOJIOTHYECKHUE PSIbI,
obmrast popmyria, ©U30MEpHs U
HOMEHKJIaTypa (pU3UIECKUe
CBOMCTBa

bubnnoreka IIOK
https://m.edsoo.ru/b139beaa

57.

AJIbJIETU]IBI U KETOHBI:
peaKuru NPUCOCTUHEHUS,
OKHCJICHUS U KAUECTBEHHbBIE
peaKurH aJIbJAETUIOB U
KETOHOB

bubmmoreka [IOK
https://m.edsoo.ru/c887425c

58.

59.

CriocoOsl nostyueHus
AJIBJICTU 0B 1 KETOHOB

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX
Mouekyi. 3omepus n
HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/520d1c51

bu6nuoreka [IOK
https://m.edsoo.ru/fec0b113

60.

XUMHYECKHE CBOMCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX

Bubnuoteka LIOK
https://m.edsoo.ru/40e6e0e9
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KapOOHOBBIX KHUCIIOT.
CriocoOsl mostyueHus: u
MIPUMEHEHHUE KapOOHOBBIX
KHCIIOT

OcobeHHOCTH CBOMCTB
MYpPAaBbUHOH KHCIIOTBHI.

bu6nuoreka [JOK

61.
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIOT
Oco0eHHOCTH CBOICTB:
62 HENPENEIbHBIX KapOOHOBBIX bubmorexa LOK
' bex P https://m.eds00.ru/83a08773
KHCIHOT.
OCco0OEHHOCTH CBONCTB:
63 apoMaTUYECKUX KapOOHOBBIX bubnnorexa LIOK
' P P https://m.eds00.ru/83a08773
KHCIHOT.
64 OcoOEeHHOCTH CBOWCTB: bubmmorexa [JOK
’ TUKapOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
Oco0eHHOCTH CBOMCTB:
65 THAPOKCUKAPOOHOBBIX bubmmorexa [IOK
’ AP p https://m.eds00.ru/83a08773
KHCJIOT.
66 [IpeacraBuTenn BhICIINX bu6nuoreka [IOK
’ KapOOHOBBIX KHCIIOT https://m.eds00.ru/83a08773
7 ITonsiTHE O MPOU3BOAHBIX bubmuoreka [JOK
' KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CrnoxxHbie 3UpHL:
68 TOMOJIOTHUECKHUH psif, oOras bu6muoreka [JOK

dbopMmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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69.

DU3NYECKUE U XUMUYECKUE
CBOICTBa A(hUPOB

bu6nuoreka [IOK
https://m.edsoo.ru/ad6b94b2

70.

[TpakTuyeckast padora Ne 3.
Pemenue
HKCHEPUMEHTAIbHBIX 337a4
no teme "Kap6oHoBbIe
KuCIOThI. CioxHbIe 3pupbr"

bu6nuoreka [JOK
https://m.edso00.ru/486671fb

71.

Kupsr: cTtpoenue,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBa (TMIPOIN3).
OcobeHHOCTH CBOMCTB
KHUPOB, COJCPKALIUX OCTATKU
HenpeAeIbHbIX KUPHBIX
Kuca0T. JKupsl B mpupojie

bubmnoreka IIOK
https://m.edsoo.ru/al19c5b98

72.

MBpbI1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Moroniee aercteue. Ilonsarue
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)

bubmmoteka [IOK
https://m.edso0.ru/3c566565

73.

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJACOAEPKAIINX
OPraHUYECKUX BEIIECTB

but6mmoreka [IOK
https://m.eds00.ru/56790c96

74.

OO6m1ast XxapakTepucTrKa
YTJIIEBOJIOB U Kiaccuukarus
YTJIeBOJIOB (MOHO-, TH- U
TIOJIMCAXapHUIbI)

but6mmoreka [IOK
https://m.edso0.ru/7a9693al

75.

Momnocaxapusl: pu3nIecKue
CBOICTBA U HAaXOXXJICHUE B

Bubnuoteka LIOK
https://m.edsoo.ru/b4bdda2d
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npupoje. Ilpumenenue
TJIIOKO3BI, €€ 3HaYCHUE B
KU3HEICATCIIBHOCTH
Oprasusma

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKT03a.

bu6nuoreka [JOK

76.
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE HCaXapHI0B
[Tonucaxapuael: cTpoeHUe
77 MaKpOMOJIEKYJI, (Pu3nyecKue bubnnorexka HOK
' U XUMHUYECKUE CBOWCTBA, https://m.eds00.ru/72a04508
MIPUMEHEHNE
28 [TonsiTve 06 UCKYCCTBEHHBIX bubnmnoreka HOK
' BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
29 onpeeleHue 101U BbIX0oAa bubnmnoreka [JOK
' MIPOAYKTa PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3ZMOKHOTO
CucremaTtu3zanus u
80 000011IeHNE 3HAHUH 110 bubnmorexa [TOK
’ https://m.eds00.ru/08d4364c
pazzaeny
KonTponbhas pabota no teme
81 "Kucnoponcoaep:xauue bubnworexa LOK
’ POACOACPRaIl | https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBI: K1accuduKarys,
CTPOEHHE MOJICKYJI, 001IIast
but6mmoreka [IOK
82. dbopmyia, nzomepus,

HOMEHKJIaTypa U (pusnueckue
CBOMCTBA

https://m.edsoo.ru/efa7e6ca
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83 XUMHUYeCKUe CBOMCTBA bu6nuoreka [IOK
' anrpaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
84 XUMUYECKHE CBONCTBA bubmuorexa [JOK
' anu(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWIVH: CTPOCHHE aHWIINHA,
85 0COOEHHOCTH XUMUYECKUX bubmmorexa LIOK
' . https://m.edso0.ru/39cd21f1
CBOWCTB aHWIMHA
AHWIYH: CTPOCHHE aHUIIMHA,
86 0COOEHHOCTU XUMUYECKUX bubmorexa IOK
’ N https://m.edsoo.ru/39cd21f1
CBOWCTB aHWIMHA
CriocoOpl mostyueHus u
87 pUMEHEHHE AT (aTHIECKIX brbmmorexa LIOK
’ p https://m.edso00.ru/eal38763
aMUHOB
AMHUHOKHCIIOTHI:
HOMEHKIATypa U U30MEPHS,
88 @HSHHCCKHziBOﬁCTBa ’ bubamorera LOK
’ ’ https://m.eds00.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
aMUHOKHUCIIOT
XHUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
89 OMOJIOrMYeCcKOe 3HAUECHNE bubmorexa LOK
' https://m.eds00.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
THIPOIU3 TIENTHI0B
Bbenkxu xak ripupogHbIe
a0 IIOJINUMEPHIL; (l:) ; TYDBI Bubmorexa ITOK
' Pbl, CTPYKTYP https://m.eds00.ru/429¢9899
0€eJIKOB
91 XUMHuYecKre CBOMCTBA bu6nuoreka [IOK

0EJIKOB

https://m.edsoo.ru/6237306d
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A3zoTcoaepxaiiue

bubnmoreka [JOK
92. reTEePOIUKINYECKUE R
https://m.edsoo.ru/521d1431
COEJTMHEHUS.
HyxnenHoBbIE KUCTOTHL: Bu6 OK
K
93. COCTaB, CTPOCHHC U nommorexa L
5 https://m.edsoo.ru/521d1431
MOJIOTUYECKas POJIb
Hyknennosbie KUCHOTHI: Bu6 OK
94. COCTaB, CTPOCHHE U mommorexa L1
6 https://m.edso0o.ru/521d1431
MOJIOTHYECKas POJib
[IpakTuueckas padorta Ne 4.
Pemenne Bu6 OK
HOJIMOTEKA
95. 3KCIIEPUMEHTAIIBHBIX 33/1a4 1
"AsoTconepaie https://m.eds00.ru/8e3c02d1
10 TEME
OpraHu4ecKue coeanHeHus"
ITpakTuueckas padora Ne 5.
Pemenue Bu6 OK
noImoTeKa
96. SKCHEePUMEHTAIBHBIX 3aa4 1
" PaCTIO3HABAMIE https://m.edsoo.ru/bde3fdf6
10 TEME
OpraHUYECKUX COCTMHECHHM"
KonTponbHas pabota mo Teme Bu6 OK
97. "A3oTcoaepxaiiue nbamorexa L
\ https://m.edsoo.ru/ce561bc7
OpraHUYeCKHE COCTMHEHUS
OCHOBHbBIE TOHATHUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEAMHEHHI U METOBI UX
98 bubmmorexa [JOK

CHUHTC3a —II0JIMMEpHU3alna U

IIOJIMKOHACHCAIIHA.

IImacTtMmaccel. YTunuzanusa u

nepepadoTKa MIacTUKa

https://m.edsoo.ru/7aa63ebd
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DOnactoMepbl: HaTypaJIbHbII

99 CHHTETUYECKHUE Ka 158 1 bubmorexa LOK
’ YAy https://m.eds00.ru/246103ec
Pe3una
BonoxkHa: HaTypanbHEIE,
100 HCKYCCTBEHHBIE, 1 bubmmoreka [IOK
' cunretnyeckue. [lomumeps https://m.eds00.ru/5963a601
CIEIMAILHOI0 Ha3HAYCHUA
[IpaxTuueckas padora Ne 6.
Pemrenue
101 3KCIICPUMECHTAJILHBIX 3a1a4 1 bubmiorexa LIOK
' P " A https://m.edso00.ru/3aebd77a
no teme "Pacrio3zHaBanne
IacTMacc 1 BOJIOKOH"
O06006111eHE U
CUCTEMaTHU3aIUs U3YYCHHOTO
102 MaTepuaia 1o TEMe 1 bubmorexa LOK
’ . P https://m.edsoo.ru/6a22b1e8
BricokoMonekymnsipHbie
coeqnHeHusa"”
OBHIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 Atom. CocTaB aTOMHBIX sI/IEp. 1 bubmuoreka [JOK
' XuMHYeCKU d51eMeHT. M30Tomsl https://m.edso0.ru/59c¢c112ee
5 CtpoeHue IEKTPOHHBIX 000I04EK 1 bubnnorexa [HOK
' aTOMOB, KBaHTOBEIC UM CJIa https://m.edsoo.ru/b4d9fffa
Kiaccupukanuss XuMHIeCKux
3 3JIEMEHTOB (S-, -, d-, f-a;emMeHThI) 1 bu6mmoreka [IOK
' Pacnpenenenue 31eKTpOHOB MO https://m.eds00.ru/61294af9
ATOMHBIM OpOUTAISIM
DIIeKTPOHHBIE KOH(DUTYypaIliun
P Quryp bubmuorexa [JOK
4, aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
bu6mmoreka [JOK
5. DIIEKTPOHHBIE KOH(PUTYpAITUH HOHOB. 1
p urypan https://m.edsoo.ru/a0764b24
DIIEKTPOOTPULIATENBHOCTb.
6 BaneHTHOCTh 1 BaJICHTHBIE 1 bubmorexa [JOK
' https://m.eds00.ru/a0764b24
BO3MO>XHOCTH aTOMOB.
[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
bu6mmoreka [JOK
7. XUMHYECKHX 31eMeHToB /1. M. 1
. https://m.eds00.ru/16957c01
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEN CTPOEHHUSI aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUS

bubmuorexa [JOK

8. CBOMCTB XUMHUYECKHUX DIIEMEHTOB 110
https://m.edso0.ru/f8468927
rpyIIaM U epuoaam
3aKOHOMEPHOCTH U3MEHEHUS
9 CBOWCTB 00pa3yeMbIX JIEMEHTaMHU bubmumorexa [IOK
' MPOCTBIX U CJIIOKHBIX BELIECTB M0 https://m.edsoo.ru/f8468927
rpyIIaM U epuoaam
10 Bunsl xumMnueckoii cBA3U bubmmorexa LOK
' ' https://m.eds00.ru/5a8072af
Mexanu3mbl 00pa3zoBaHUs
1 KOBaJICHTHOM CBs3U. CBS3b bu6mmoreka [IOK
' 5JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C https://m.eds00.ru/5a8072af
UX TEOMETPUYCCKUM CTPOCHHEM
1 MexMonexynspHble bubnuoreka [IOK
. B3auMOJIeicTBUs. BogopoaHas cBs3b. https://m.edsoo.ru/5a8072af
[IpeacraBneHunss 0 KOMILUIEKCHBIX
13 COCIUHECHUAX . COCTaB U bubmmorexa [IOK
' ' https://m.eds00.ru/8c66bl12a
HOMEHKJIaTypa
IIpencraBneHus 0 KOMIIEKCHBIX
14 COpeI[I/IHeHI/I}IX' COCTaB H bubmorexa HOK
’ ' https://m.edso0o.ru/8c66b12a
HOMEHKJIaTypa
Tumbl KPUCTALTHYECKUX PEIIETOK U
15 CBOIICTBA BellecTB. BemecTa bubnmuotexa [JOK
‘ MOJEKYIAPHOIO U HEMOJIEKYIAPHOIO https://m.eds00.ru/e167635b
CTPOEHHUSI.
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
bu6mmorexa [IOK
16. [IpencraBnenue 0 KOJUTOUIHBIX

pacTBopax

https://m.edsoo.ru/da2c70e4
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HcrraHbIE paCTBOPHI: HACKIILICHHBIE

bubmuorexa [JOK

17. W HEHACHIIIICHHEBIE, PACTBOPUMOCTE.
H P P https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapars
18 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnnoreka HOK
' PacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3a1au ¢ HCTIOJIb30BaHUEM
19 MOHATHUM ""MaccoBas J0JIsI bubmuorexa [JOK
' PacTBOPEHHOIO BemecTBa", https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIeHTparus"
20 Knaccudukanus u HoOMeHKIaTypa bu6mmorexa [IOK
’ HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
51 CucremaTtu3zaius U 0000IIeHHE bubnuorexa [JOK
' 3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponsHnas pabora no remam
"Ctpoenue atoMa. [lepuoanueckuit
29 3akoH u [lepuoanueckas cucrema bubnuoteka [JOK
’ XUMH4YECKHX 3eMeHToB /l. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeniecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukamnms xumuaeckux
23 eaKIUi B HEOPraHMYECKOU U bubmmorexa LHOK
' p up https://m.edso00.ru/6335cdd2
OpPTaHUYECKON XHUMHUH.
3aK0H COXpaHEHUsI MACChl BEIIECTB;
24 3aKOH COXPaHEHUs U NpPEBPALLICHUS bubmorexa HOK
' p peBpait https://m.edso0.ru/6335cdd2
SHEPTUU MPU XUMHUYECKUX PEAKIIATX
TennoBble 3¢ (HeKThl XUMUYECKUX
. bubmuorexa [JOK
25. peakuuil. Tepmoxummuueckue

yYpaBHEHUs

https://m.edsoo.ru/d1db86da
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Brluucnenus 1o ypaBHEHUAM

26. XAMHUYECKHUX peaKuHﬁ u bubmorexa HOK
https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOoCTh XMMHUYECKOH peaklnH, e€
27. 3aBHCUMOCTb OT pa3/IMYHbIX
dakropoB. Katanus u karaan3aTopsl
)8, ['oMoreHHbI€ U TeTEPOreHHbBIE
peakiuu
[TpakTiueckast pabota Ne 1 mo teme
29. "BiusiHue pa3nudHbIX GaKkTOpoB HA bubmmorexa LOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peaKkiiuu
30. OO0paTumbie 1 HEOOPATUMBIE bubnuorexa [JOK
peakiu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
31 "BnusiHue pa3nnyHbIX GaKTOpOB HA bubnuoreka [IOK
MOJI0KEHUE XUMHAYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
32. CI/IJ‘II)HI:IiIe u cradble 3JI1LeKTp(I)lnH:H. Bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHp auccoyanuu
HNonnoe npoussenenue Boasl. Cpena
33. BOIHBIX p:CTBOPOB. BO,Z[OpOI[HLII;I bubnnorexa [IOK
https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
. bubnmoreka [JOK
3 Inapomis coneit. https://m.edso0.ru/09d5a9bd
35, Peakuuu, nporekaromue B pacTBopax bubnuotexa [JOK

SJICKTPOJIHUTOB

https://m.edsoo.ru/09d5a9bd
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[IpakTuueckas padora Ne 3 o reme

36 "XUMHUYECKUE Peakiluu B pacTBOpax bubmmorexa [JOK
' P P P https://m.edsoo.ru/2e3daeb0
JEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEIIHHBIC
37 eakuu. BaxxHeHIe OKUCIUTENN U bubnnorexa LIOK
' P ) https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
38 Merton 371eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
' MOHHOTO0) Gaanca https://m.edsoo.ru/fb691387
39 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
' BEIIIECTB https://m.edso00.ru/93fb97d2
CucremaTtu3zanus u 0000IIeHIE
40 3HaHUM 1Mo Teme "XuMHu4IecKue bubmorexa LHOK
' | https://m.edso0.ru/c161eb85
peaxkuu
A1 KonTponbHas padora no teme bubnuoreka [IOK
’ "Xumuueckue peakun' https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIOB B
Ilepuonuueckoi cucreme
42 XUMHYECKUX deMeHToB Jl. U. bubmuorexa [JOK
' MeHnieeeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHUS MX aTOMOB. Du3nveckue
CBOICTBa HEMETAJJIOB
AnnoTponusi HeMeTaioB (Ha
43 npuMepe KUcopoa, cepsl, pocdopa bubmmorexa LIOK
' prMEp POAd, CEPEL, P https://m.edsoo.ru/ef92c91c
U yTJEpoa)
44 Bonopona: nonydyenue, Gpusndeckue u bubnnoreka [JOK

XAMHUYECKHE CBOMCTBA. [ Mapuibl

https://m.edso0.ru/0aa8f613
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lanorensl: HaxXOXAEHUE B IPUPOJIE,

45 CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U bubmmorexa LIOK
’ yi o https://m.edso00.ru/4e223795
XUMHYECKHE CBONCTBA
l'anorenoBonopoasl. Baxuerimue
46 KHCIIOpOACOoAepKAIIUE COCTUHECHUS bubmmorexa [JOK
' P P https://m.eds00.ru/6b3255e6
raJlOTeHOB
JlabopaTopHble U IPOMBIILICHHBIC
47 CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. bubnnoreka [JOK
' [IprMeHeHUE TAIOTEHOB U UX https://m.eds00.ru/6971aca4
COCIMHEHU I
[TpakTiueckast pabota Ne 4. Pemenue
48 9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe bubmmorexa [JOK
' . P . https://m.edsoo.ru/8b26fecd
l'anorenst
Kucnopon: naboparopHsie u
49 IPOMBIIIJIEHHbIE CIOCOOBI bubnuoreka [IOK
' noNyueHusi, PU3NYECKUe U https://m.edsoo.ru/c8abc36a
XUMHUYECKHE CBONCTBA.
50 O30H. [IpuMeHeHue kuciopoaa u bubnuoteka [JOK
. 030Ha. OKCH/IBI ¥ IEPOKCHIBI https://m.edsoo.ru/c8abc36a
Cepa: HaXxO0XKIEHUE B IPUPOJIE,
51 cnfco(im MOTYYECHHUS qf)mlleqecxne Hu bubmmorexa [OK
' yi o https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOHCTBA
bubmuorexa [JOK
52. CepoBojiopoa, Cynb@uab
POBOZOPOZ, CYIbHHA https://m.eds00.ru/7c875999
Kucnopoxaconep kaiye coeJUHEHNS
P P . . bubnmnoreka [JOK
53. cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

KHCJIOTBI

https://m.edsoo.ru/8cfa2548
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[IpakTuueckas padora Ne 5. Pemenue

54 3KCHEPUMEHTAIBHBIX 3ajJa4 I10 TEME bubmorexa HOK
' . prIve f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUs
A30T: Hax0XKJIEHHE B IPUPOJIE,
55 CIO0COOBI IOJTyYEHUs fniqecxne U bubmmorexa LIOK
’ i 7 https://m.edsoo.ru/badd2255
XHUMUYCCKHE CBOMCTBA.
bubmuorexa [JOK
56. AMMMaK, HUTPH LI
pu https://m.edsoo.ru/badd2255
Kucnopoacoaepxamue coeanHeHUS
57 azora I())C06GH}I;OCTI/I CBOICTB bubmorexa [JOK
’ o https://m.edsoo.ru/e2965afe
a30THOM KHCJIOTBI
cg [Ipumenenue azora u €ro bubnnoreka [JOK
' COEIMHEHUM. A30THBIE yI00pEH s https://m.eds00.ru/129f5059
®dochop: HaXOXKACHUE B IIPUPO/IE,
59 CHOC(E6EI IMOJTYYCHUS (bmlzt{:cxne u bubmorexa [JOK
’ i L https://m.edsoo.ru/9a6b43ec
XHUMUYECKHE CBOMCTBA.
Dochunst u pochun. Oxkcumsl
60 (bocgo a (boqc)(bo(bco eprkaiue bubmorexa HOK
’ pa, PCOIEP N https://m.edsoo.ru/9a6b43ec
kucnoThl. Comu pochopHON KUCTOTHI
IIpumenenne gocdopa u ero
61 colze VHEHUI ioc((ii))op HbIE bubmmorexa LIOK
’ A ' P https://m.edsoo.ru/a218070a
yInoOpeHust
[IpakTuueckas padora Ne 6. Perenue
62 SKCHEPUMEHTAIBHBIX 3a7a4 110 TEME bubmotexa [JOK
' p 8 https://m.edso0.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
63 Yraepoa: HaX0XKICHHUE B IIPUPOJIE, bubnuotexa [JOK

AJUIOTPOITHBIC MO,Z[I/I(i)I/IKaI_[I/II/I;

https://m.edsoo.ru/1eb19f9e
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¢u3nveckre 1 XUMHYECKHE
CBOMCTBa, IPUMEHEHUE

Oxkcup yriepona(ll), oxcun

64 nepona(lV), yroapHas Kuciiora u bubmmorexa [JOK
’ yr PO - YT https://m.edsoo.ru/dba58adf
e€ comu
Kpemuwnii: HaxokAeHNE B IPUPOIL,
65 05000651 MTOTYYEHUS cbn:«:lxlzefm/le u bubmmorexa [JOK
' YIS, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA
Oxkcun kpemuusi(1V), kpemHueBas
66 KHUCII0Ta, CWIIMKATHL. [[pumenenue bubnuorexa [JOK
’ KpeMHUA U ero coeauHenuii. CTekio, https://m.edsoo.ru/3170e7bl
€ro MoJIyuYeHHE, BUIbI CTEKIIa
7 KonTponbhas pabota no Teme bubnuorexa [JOK
' "Hemerasinr" https://m.eds00.ru/d0484c76
[TonmoxeHnne meTaioB B
68 Ilepronnueckoit cucreme bubmmorexa [JOK
’ pHo https://m.eds00.ru/9839¢16¢
XUMHUYECKHUX JJIEMEHTOB.
OcCo0eHHOCTH CTPOEHUS
69 AJIIEKTPOHHBIX 000JIOYEK AaTOMOB bubnunorexa [JOK
' metauios. O6mue gpusndeckue https://m.eds00.ru/9839¢16¢
CBOICTBa METAJLJIOB.
O61ue crnocoObl MoTy4eHHUst
70 MeTaisoB. [IpuMeHeHre MeTaIoB B bubmmorexa [JOK
' P https://m.edsoo.ru/51dac9d3
ObITy 1 TexHHKe. CIUIaBbl METAJIIOB.
bubmuorexa [JOK
71. Koppo3sus meramios
pp https://m.eds00.ru/42b872e3
- DNEKTPOXUMUYECKUN P bubnmnoreka [JOK

HaIPSKEHUN METaJIOB.

https://m.edsoo.ru/94eb377a
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OO0m1as XxapakTepUCTUKA METAIIOB

bubmuorexa [JOK

73. |A-rpynnel [lepuoauyeckoit
by oA https://m.edsoo.ru/e12c26b3
CUCTEMbl XUMHUYECKUX JIEMEHTOB.
Harpuii n xanuii: nony4eHue,
24 ¢u3nvecKkrue 1 XUMHYECKHE bubmumorexa [IOK
' CBOMCTBA, IPUMEHEHHUE ITPOCTHIX https://m.edsoo.ru/e12c26b3
BEIIECTB U UX COCAMHEHUN
OO0m1as XxapakTepUCTUKA METAIIOB
75 HHA-rpymmne! Ilepuoguaeckoii bubnnorexa [IOK
' by P https://m.edsoo.ru/7c3e49c0
CUCTEMbI XUMHUUYECKUX JIEMEHTOB.
Marnuii 1 KaJpLHii: OJy4YeHue,
26 buznyecKkue 1 XUMUYECKHE bubnnoreka [JOK
' CBOICTBA, IPUMEHEHHUE MPOCTHIX https://m.edsoo.ru/7c3e49c0
BEILIECTB U UX COCTMHEHUIN
77 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
' yCTpaHeHHs https://m.edsoo.ru/c74bfae9
AIOMUHUI: TIOJTy4YEHHE,
78 ¢du3nueckre 1 XUMHUYECKHE bubnuorexa LIOK
’ 3 https://m.edso00.ru/0e79b266
CBOICTBa, IPUMEHEHHE
AMpoTepHbIe cBOMCTBA OKCHIA U
29 TUAPOKCHU/IA ATFOMHUHMS. bubnnoreka [JOK
‘ ['MIpOKCOKOMITIIEKCHI AIIFOMUHUS, UX https://m.edso00.ru/5d12d318
IIPUMEHEHNE
[TpakTiueckast paborta Ne 7. Pemenue
80 SKCHEPUMEHTAIBHEBIX 3a4a4 II0 TEME bubmmorexa [JOK
’ y P 8 . https://m.edsoo.ru/27a4af43
MerTansl ri1aBHBIX TOATPYIIT
a1 OO01mas XxapakTepuUCTHKa METAJIOB bubnmnoreka [JOK

no6ouHbIX oarpymi (b-rpymm)

https://m.eds00.ru/610d7431
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[lepronnueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB

duznueckre 1 XUMUYECKUE

82 CBOMCTBA XpOMa U €r0 COeAUHEHUN bubnmorexa [IOK
' P ’ https://m.eds00.ru/9911bef3
WX MPUMEHEHHUE
Baxnelve coeMHeHUsT Mapratiia.
83 [Tepmanranar kanusi, €ro bubmmorexa [JOK
’ p g https://m.eds00.ru/039d69c8
OKUCTTUTEIbHBIE CBOWCTBA
Ou3nyYecKue 1 XUMUIECKHE
84 CBOMCTBA eJe3a U €ro COeAMHEHU. bubnuorexa [JOK
' ITony4yenue 1 NpUMEHEHHE CILIABOB https://m.edsoo.ru/1b7f8741
xKenesza
Ou3nyecKue 1 XUMUIECKHE
85 CBOMCTBa MeJU U €€ COeAUHEeHUN, X bubmmorexa [TOK
' ’ https://m.eds00.ru/2bc0f954
MIPUMEHEHUE
dusnueckue 1 XUMHIECKUE
86 CBOICTBA IMHKA U €T0 COEAUHEHMUIA, bubnuoteka [JOK
. MX TIPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['MapoKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padbora Ne 8. Pemenue
bu6mmoreka [IOK
87. SKCHEPUMEHTAIIBHBIX 3a4a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTasl MOOOYHBIX MOATPYIIT
28 KonTtponbHas pabora o Teme bubnuoreka [IOK
' "MeTamsr" https://m.edsoo.ru/83f63ea3
Ponp xumun B obecieueHUn
29 YCTOWYMBOT'O Pa3BUTHUSA bubnnoreka [JOK

yenoBedecTBa. [lonsaTue o HAayYHBIX
METOAaX UCCICOAOBaHNA BCIICCTB

https://m.edsoo.ru/080fe1f0
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% HayuHble npuHIMIBI OpraHu3anuu bubmumoreka [IOK
' XUMHYECKOTO MPOU3BOJICTBA. https://m.edsoo.ru/2e45a44f
91 [IpombinieHHBIE CITOCOOBI bubnuoreka [IOK
' MOJYYEHHS BAXKHEMIINX BELIIECTB https://m.edsoo.ru/2e45a44f
XHUMHYECKOE 3arps3HEeHNE
92 OKpY’KaroleHd cpeabl U ero bubnmorexa [IOK
' PYaromien cpot https://m.eds00.ru/9f11bf51
[IOCIEICTBUSA
93 XUMHUA U 310POBbE YeIOBEKa bubnmorexa [IOK
' AOP ' https://m.eds00.ru/a6552721
94 JIekapcTBeHHBIE CPEICTBA bubnmorexa [IOK
' P pea https://m.eds00.ru/a6552721
Xumus numuy. Ponbs Xxumnu B
95 o0ecIIeueHn N MUILEBOM bubmorexa LOK
' B https://m.edso0.ru/1f7b5bd2
0€e30MacHOCTH
96 Kocmernueckue u napdromepHbie bubnnoreka [JOK
' cpencTea https://m.edsoo.ru/da42d5a9
bu6mmoreka [IOK
97. b
PITOBA XHMIA https://m.edsoo.ru/da42d5a9
bu6mmoreka [IOK
98. X .
HMITL B CTPOUTEILCTBE https://m.edso0.ru/61e69003
99 Baxueiiiue cTpouTeNbHbIE U bubnnorexka [JOK
‘ KOHCTPYKIIMOHHBIE MaT€pHAJIbI https://m.eds00.ru/61e69003
XUMHA B CEITLCKOM XO3STCTBE.
100 Opragnyeckue 1 MUHEPAIbHBIE bubnnorexa LIOK
’ P P https://m.eds00.ru/fd39587d
yaoOpeHust
XWMHUS B CEITBCKOM XO3SHCTBE.
bu6mmoreka [JOK
101. Opranuyeckrie 1 MUHEPAIbHbIE

yao0peHust

https://m.edsoo.ru/fd39587d
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102 Cucremaru3zaiys u 0000IICHIE 1 bubnmoreka [JOK
' 3HAHUH 10 TeME https://m.edso0.ru/db979c70
OBHIEE KOJIMYECTBO YACOB 11O 102

[TPOTPAMME



https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIKOYaACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTPOHHAsT 000J0YKa artoma, S-, p-, O-’/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLUsSL
aTOMHBIX OpOMTaNell, KpUCTAJJIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAIUIOTUAPATHI, YIIIEPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YIJIEBOJOPO/IEI,
KUCIIOPOJ- M a30TCO/CPIKAIIME COSTUHEHNUS, ONOJIOrMYEeCKH aKTUBHBIC
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, o0paTuMble U HEOOPAaTUMbIE), PACTBOP, IEKTPOIIUTHI,
HEDJICKTPOJIUTHI,  JJEKTPOJIUTHYECKAass  JUCCOIMANUs,  CTETCHb
JMCCOLIMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JIEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknun, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
BemiectB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaHUS, JIeKAIIME B OCHOBE TOHUMAaHUS MPUUMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MECXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAaxX

1.4

1.5

(dakToJIOTMUECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW EATCITbHOCTH

4eJI0BeKa
o0uMe HayyHble IPUHIMIBI XUMUYECKOIO IPOU3BO/ICTBA (HA IIpUMEpE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKK W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHATh COOTBETCTBYIOIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEIICCTB U UX MPEBpaIleHUi
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKHUX COCAUHCHUMN MCKAYHApPOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJHKY JAJISi COCTaBJICHUS (OPMYN HEOPTraHUYECKHX

BEUIECTB,  MOJEKYJISIPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM TPH3HAKaM (YHCITY M COCTaBy PEarupyrolluX BEIIECTB,
TermmoBoMy J(PQeKTy peakinuu, HW3MEHEHHI0 CTeNeHEeH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTaH3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh YJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHUX 3JIeMEHTOB | — 4 mepuonoB llepnoanyeckoi cucTemsl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS IOHATHUS

S-, p-, 0-3JIeKTpOHHBIC OPOUTAIIH, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITh YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ PaCKPhIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YPaBHEHHsS PEAKIUi pa3IMYHBIX THIIOB; TIOJHBIE W COKPAIIEHHBIC
YpaBHEHHsI DPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUSA, IPH
KOTOPBIX 3TH PCAKIMKU UAYT 10 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKHUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

DKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnam COeAMHEHUH (MPOCThble BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CITH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOMH JT0JIeH PaCTBOPEHHOTO BEIIECTBA MIIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIUU

10.3

TEIIOBOT0 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Biagenue cucteMoil 3HaHUK O METOJaxX Hay4HOIO IO3HAHMS SIBJICHUN
HOPUPOJBI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUUECKOMN NEATEIbHOCTH UYEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB MAJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSCHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TOJyYe€HWE M HM3YYCHHE CBONCTB HEOPTraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC pPEAKIUU YIIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
peluIeHue  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpamieHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UpPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIISATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGOpMallMM B pPa3JIMYHbIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpeliCTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CpopMupOBaHHOCTh YMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBUS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BCIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreThdyeckuM YpoBHAM. Kiaccupukanuss XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJICKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux diaeMeHToB J[.MI. MeHnneneesa.
®usnyeckuit cMbica Ilepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

14

Bunbl xumMuueckoi cBA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJADHOIO M HEMOJIEKYISAPHOIO  CTpOCHHUA.  THIIBI
KPUCTAIIMYECKUX PELETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOIIUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DOnekTpoauTnueckas nucconnanus. CuibHbIe U ciadble 31eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpanbHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanusa. HacelenHsie u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHHeM PH. MeToapl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BECIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTeHOB, CEphbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) W HX COCAMHCHUH  (OKCHIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

##HPar#H# nenTndukanns HeopraHmueckux coeAuHeHnii. KauecrpeHuble

p€aKiuu Ha HCOPraHNM4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHUYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuit A.M. bytnepoBa. YriiepoHblii CKeleT OpraHun4ecKoi MOJIEKYJIbI.
KpaTHoCTh XMMHYECKOUW CBS3H. S- M P-CBs3U. SP3-, SP2-, SP-rHOpUAM3AIIH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust Mmosekyn. ['omonoru. ['omonornueckuii psa. Mizomepust u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW rpymme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o kinaccudukanuu opraHnueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEJAMHEHUN (CHCTEMaTHuecKas) W TpUBHAIbHbIE HA3BAHUA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBEI pCeakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPAa3IOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MPUCOEAMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyu. IIpoMblnuieHHble M 1a00OpaTOpHblE CHOCOOBI MOMY4YEHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHue, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTy4YeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX MPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelIeHUs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoO0EHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XHWMHUYECKMX CBOWCTB ctuposia. [lomumepusanusi cTtuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHUS  HAIWYUs
THUAPOKCOTPYIIBI, C  TaJOT€HOBOJOPOJAMU KAk  CHoco0  MOJy4deHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOXKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENHU IPEAeIIbHbBIX

MHOI'0QaTOMHBIX CIIMPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIIMH Ha KapOOHWIBHYIO IpyHmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaeiicteue ¢ rugpokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH PCaKnun OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTBI. XUMHYECKHE CBOMCTBA MPENETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricmiue

MMPEACIILHBIC U HCIIPCACIIBbHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(QUPOB B
NUIeBo u nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpBI Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbUIEHHE, )XKHPOB Kak CIOC00




MPOMBINIJICHHOTO TIOYYEHUST COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMH C YYaCTHEM CIMPTOBBIX U
IBJETUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHenne riarokossl, eé
3Ha4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuipl: caxaposa, MajbTo3a.
BoccranaBiuBaronie M HEBOCCTAaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunosB. [lonmucaxapuasl: kpaxmall, NUKoreH. CTpOEHUE MaKpOMOJIEKYJ
KpaxMmasla, TJIMKOreHa M Leunono3bl. dusndeckue CcBOMCTBAa Kpaxmana Hu
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOIN3, OTydeHHE
3¢upoB 1memmono3sl. IloHAaTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IpeJCTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucneHue. I[loaydeHue aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEJIKOB: THAPOIIN3, IEHATYpallysl, KaYeCTBEHHbIE (IIBETHBIE) PEAKIIHH

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs] MoyieKyJd. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

Wnentudukanust opraHnueckux coenHeHui. Perenne skcrepuMeHTanbHbIX

3a/la4 Ha pacCliO3HaBaHNUEC OPraHNYCCKUX BCUICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXIY KJIACCAMH OPTaHUYECKUX COEIUHEHUMN

XuUMuS 1 KU3Hb

XuMus B ToOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOi pabOTBHl C €AKUMH,
TOPIOYMMH ¥ TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOIIOPOIIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, TOYBbl, aTMOC(epshl, (IOpbl U (HayHbI OT




XUMHUYEeCKoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeaCcTaBlIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYUYEHUS XUMUYCCKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 neetHas  Metayuryprus. CTexkino M CWIMKAarHas — NPOMBIIUICHHOCT.
[IpombiieHHas  opranudeckas xumus. CbeIpb€ i1 OPraHUYECKOU
IIPOMBIIIJIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérsl macchl BemecTBa i 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérsr TermoBoro 3¢ dekra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEAKIUAX

5.4 Pacuérsl maccsl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

' OJIHO U3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérbl MmaccoBoi miin 00BEMHOMN 10U BBIX0/1a IPOAYKTA PEAKIIUHU OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérel macchl (00bEMa, KOJIMYECTBA BEILIECTBA) POAYKTA PEAKIIUHU, €CITH

5.6 OJIHO M3 BEILECTB JaHO B BUJE PACTBOpA C OIIPEIEIEHHON MacCOBOM 10JIel
PacTBOPEHHOIO BEWIECTBA

5.7 Pacu€rsl ¢ ncronb3oBaHNEM MOHATHI «MaccoBas JOJIs1», «MOJISPHAS

' KOHIEHTPALUsA», «PaCTBOPUMOCTb)
Haxoxaenne MosiekymnsipHON (GOopMyJibl OpraHUYECKOI0 BEIIECTBA 10 €T0

5.8 IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB, UJIH 110

HPOAYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumus; 10 knacc. yrmyonenHoe oOyuenue Epemun B.B., Ky3emenko H.E.,
Tepennn B.U. u np.; mox penakmueit Jlyanaa B.B. O6miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemienue»

» Xumus; 11 kiacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

I'abpuensn, O. C. Metoaunueckoe nocooure Xumus 10 kinacc. IcTouHuk:
https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
["abpuensn, O. C. Meroaundeckoe nocoome Xumus 11 kimacc. MicTounuk:
https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
[Mabpuensn, O. C. Xumus 10-11 knacc. ba3zoBbiit ypoBeHb. MeToaudeckoe
nocobue. Mcrounuk: https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4fo4d63.pdf
[Nabpuensn O.C., OctpoymoB WN.I'. Xumus. 10 knacc: HactonbHast kHura
yumrens. - M.: JIpoda, 2004.

[Mabpuensa O.C., OctpoymoB WN.I'. Xumus. 11 knacc: HactonbHast kHura
yautens. - M.: JIpoda, 2004.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://www.resh.edu.ru/
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