


HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbLHOM MTPOTrpaMMbI cpeHero ootiero oopazoBanusa(DOI
COOQ), npencrabieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MMOJO0KEHUN
«Crparerun pas3sutus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XYMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywamumxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealnyeMoe B YCIOBUAX JIuDPepeHInpOBAHHOTO,
npouabHOrO0 O0y4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
OPOJOJIKEHUST OOy4YEeHHs] B OpraHM3anusx MpodeccroHaNIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMme mno XWMHM Ha3Hay€HUE NpeaMeTa «XHUMHUS» MOIydaeT
noJpoOHYI0  MHTEpIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCIIOBJICHHOCTH II€JIEH, COACpIKaHMS,
pe3ynbTaToB OOydYeHHUS M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBJISIFOTCS CJIEAYIOIIME BBIIOJIHSEMbIE MPOrPaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJly4eHHUE TIPENICTABICHUS O IeNAX, COIepXKaHWH, OoOIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHS 00y4aIONIUXCsl CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
OINpeJeNICHNE: MPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOJ0B K (POPMHUPOBAHUIO COJEP>KATEIbHON OCHOBBI
KOHTPOJSl M OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluxcsi B
pamMKax HTOTOBOM arTecTanu B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

IIporpamma a1 yriryO0JIEHHOTO U3YYEHUS! XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJEp)KaHHE, 005S3aTEIbHOE
Ul W3Y4YEHUsT B paMKaxX OTHENbHBIX Npoduield, npeaycMaTpUBaeT



pacnpeneieHue W CTPYKTypUpOBaHUE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3enam Kypca;

e AT MpUMEPHOE pacIpeielieHne y4eOHOr0 BpeMEHH, PEKOMEH1yEMOTO JIJIst
W3YUYEHUSI OTJCTbHBIX TEM;

e IpeasiaraeT MNPUMEPHYIO0 TOCIEAOBATEIBHOCTh HU3YYEHHS] Y4YEOHOro
Marepuanga ¢ y4ETOM JIOTHKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIUYECKYI0 MHTEPIPETAIMIO IeJIeH U 3a7a4 U3yYeHus MpeaMera
Ha yIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHOM XapaKTEPUCTHKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTebHOM
POTrPaMMBbl CpeIHEro o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX ~ JEUCTBUI  OOydaromerocss 1O  OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha yPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAaHOBJICHHOM TPOrpaMMOM 10 XUMHUH 00513aTeIbHOM
(MHBapHaHTHOW) COCTABISIONIEH COJEepKaHUsl y4eOHOro mpenMera «XUMUs»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIIPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTBUM ¢ KkoHUenTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TpeaMeToB 0a30Boro U yriayOoNEHHOTO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO O0YUYCHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YyrayONEHHOTO W3YyYECHHs HaMpaBlieH Ha pealu3aluio
IPEEMCTBEHHOCTH C MOCJIETYIOIUM 3TAIOM IMOJTYYEHUSI XUMUYECKOT0 00pa30BaHuUs
B paMKax W3Y4YEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JTUCIUIUIMH B By3aX W OpTraHU3aIMIX CPETHEr0 MPOPECCHOHATBHOTO 00pa30BaHUsl.
B 310l cBsi3Uu n3y4yeHue npeamera « XuMHs» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
paclmiipeHre # YrIyOJeHHe TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
00y4Jaromuxcs, BHIOPABIINX OMPEACTEHHBIA MPOoiib 00ydeHuUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIET0 MOJNYy4YeHUsI XHUMHUYECKOro O0Opa3oBaHHs B
OopraHu3anusax MnpopecCuoHAIbHOTO oOpa3oBanusi. Hapsiimy ¢ 3TuM, B cBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yJibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPAMMBI CPEAHETO OOIIETO 00pa30BaHUS U3YUCHHE MTPEAMETA
«XUMUS» OPUEHTUPOBAHO TAKKE€ Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIIBHOTO
pa3BuTHs OOydaromuxcsi, Ha (opMupoBaHHE y HHUX OONIEHHTEIUIEKTYaTbHBIX
YMEHUH, YMEHHI paluoHAIH3alMd y4eOHOTO TpyJa M OO0OOMEHHBIX CIOCOO0B
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocraBisitoniuMu IpeiMeTa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHuu mMoaxo/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alMy COJEpKaHUsl ATUX KYpCOB B IMpOrpaMMe IO XHMHHU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusix 6a30BOro v yriryoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBy copepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHUS» COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
yMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa cuctema
3HAHUM TOJy4YaeT OMNpeaeiEéHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN 00BEM (PAaKTONIOrMUYECKOTO MaTepuaia.
Tak, Ha yriayOn€HHOM YpOBHE HU3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTENILHOTO yBEJIWYeHUsI 00bEMa 3HAHUN 0 XUMUUECKHUX DJIIEMEHTaX U CBOMCTBAx
UX COCJIMHEHUI Ha OCHOBE PaCUIMPEHUS U YITyOJeHUs MPECTABICHUM O CTPOCHUU
BEI[ECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TWPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa u Ilepuognyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MTPEICTABICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pyIIECHUH, a TAKKE C TOUKH
3peHuss MEeXaHuW3MOB e€ oOpa3oBaHus. M3ydeHue THUIOB peakIMil JOMOJHAETCS
dbopMupoBaHUEM TpEACTaBICHUI 00 DJIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BelIECTB. B Kypce opraHnyeckoil XuMuu rnpu
PAacCCMOTPEHUU PEaKIMOHHOM CHOCOOHOCTH COEIUHEHUN ynensercs ocoboe
BHUMAaHHUE BOIIPOCaM 00 3JIEKTPOHHBIX d(PdheKTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B
MOJIEKyJIaX U MEXaHW3MaX PEaKIIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KypPCOB XUMUU YTIIyOJIEHHOTO
YPOBHS U3YUYEHUS JIsl KJIACCOB OIpPEAENIEHHOTO Mpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep IOTOJHEHHH K OOINeH cucTeMe IPEeJAMETHBIX 3HAHUK)
OKa3bIBAIOT BIUSHUE CMEXKHBIC NpPEeAMEThl. Tak, HampuMep, B COJACpPXKaHUU
mpeaMeTa i KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh 3JIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumuu. [Ipu nuzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyJeT ciAellaH Ha OOIIHOCTh METOJOB TO3HAHMUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XMMHUU U B (PU3HUKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpHs B PU3MKE), 3aKOHBI COXPAHECHHSI MACCHI M1 SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B To xe BpeMs B colepXkaHUU TpeaMera g KIAacCOB XUMHUKO-
Oouonorndeckoro mpoduiis OONbIINK yACNbHBIN Bec OyneT MMETh OpraHudecKas
xumusd. B 3ToM cinydae npenocTaBisieTcsi BO3MOXKHOCTD ISl 60J1ee 00CTOATEIbHOTO



pacCMOTPEHUs XUMUYECKOW OpraHU3alliy KIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K MPHUMEPY, TAKUE CTPYKTYpHBbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTIEBOAbI, HYKJIECUHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILIECTB
CIIy>KaT OCHOBOHM ISl M3Y4YEHHUs CYIIHOCTH MpOlecCOB (OTOCHHTE3a, JbIXaHMUS,
MUILIEBAPEHHUS.

B nmnmane ¢dopmupoBaHus OCHOB HAy4YHOrO MHMPOBO33PEHUS, OCBOCHUS
0O0IlIeHaYYHBIX METOJ/IOB MO3HAHMS U OMBITA MPAKTUUECKOTO MPUMEHEHUST HAYUHBIX
3HAaHMM HM3y4eHHE NpeaMera «XuUMUsS» Ha yYriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3SAX C YYEOHBIMH TpEeIAMETaMH, BXOJSAIIUMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HaydHble MNpeaMeTh», «MaTemaTtuka u
uHdopmatukay u «Pycckuii s3bIK U TUTEpATypay.

[Tpu u3yveHnu yueoHoro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHET0 00111ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMHUHU KaK 00JIJACTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOU JAesATeTLHOCTU
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pellienue 3Toil 3a1aun Ha
yIIyOJIEHHOM YPOBHE H3YyUYCHHS TMpEIMeTa MpearoaracT peaan3alnio TaKux
1eJjiel, Kak:

e (QopMHpOBaHHE TMPEACTABICHUI: O MaTepHAIBHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SBJIECHUI MPUPOJBI, O MECTE XMMUHU B
CHUCTEME eCTECTBEHHBIX HayK W e€ BeAylel poiu B oOecreueHUuu
YCTOMYMBOTO  pPa3BUTHS  YEJIIOBEUECTBA: B  PEIICHUU  IpoOJeM
AKOJIOTUYECKOM, SHEPreTUUECKOW U MHIINEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJMIIMHBI, CO3JJaHUM HOBBIX MaTE€pUAJIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
obecrieYeHUH PAIMOHAIIBHOTO MPUPOOTOJIB30BaHMs, B (POPMHUPOBAHUHU
MHPOBO33PECHUSI W OOIIEeH KyJIbTyphbl YEIOBEKa, a TaKKe KOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 37I0POBBIO U MPUPOJTHOU Ccpeie;

e OCBOCHHE CHCTEMBbl 3HAHMH, JIeXKalUX B OCHOBE XMMHUYECKOM
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIaMECHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUW XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — ATOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAAMOJICKYJISIPHOM, O  TEPMOAWHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTECKAHUS XHUMHUYECKHX PEAKIUH, O
XUMHYECKOM PaBHOBECHUHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 0Ommx
HAaYYHBIX NPUHIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y 00yYaronuxcs OCO3HAHHOTO IMOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHUX 3HAHUHA ISl OOBSICHCHHS
KJIFOYEBBIX HMJACH M TpoOJieM COBPEMEHHOM XWUMHH, NJI1 OOBICHEHUS U



MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pElIeHUsI MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHOZUPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOM W MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIuIyOJIeHUE NPEICTABICHUN O HAYUHBIX METO/IaX MO3HAHUs1, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUW OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XMMHUYECKHUX SIBJICHUM, MMEIOIUX MECTO B TMPHUPOJE, B
MIPAKTUYECKOMN NESITEIbHOCTH U ITIOBCEIHEBHOM KU3HMU.

B mmane peanuzaiuu nepBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLINAX
(GYHKIMI 1IEJIOCTHOW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU WU3YUYCHUU
npeaMeTa «XUMHS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
npuoOpeTaroT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW MPUPOJBI,
YBaXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllMM K OOYYEHHWIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIUTAHMIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTEeM oOydaromuxcs, (GOpMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUsSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHEITHOW MPodeCCHOHATBHON M OOIIECTBEHHOU JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUW W HAaBBIKOB PA3yMHOI'0 IPUPOIOIOIL30BAHUSA,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, IPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM SKOJIOTMYECKON AEATEILHOCTH.

OO6mee 9uCIO 4acoB, MPEAYCMOTPEHHBIX JUII M3YYCHHUS XUMHUU Ha YIIIyOJICHHOM
YPOBHE cpeiHero obmiero oopa3zoBanus, coctaBisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaUEHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BalleHTHBIE BO3MOXHOCTM aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIbl THOpUIN3AIMY AaTOMHBIX OpOUTANIeH yraepoa.
MexaHnuaMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
akuentopHslil). TuUmbl NepeKkpbIBaHUS AaTOMHBIX OpOUTallield, G- MU T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3e B MOJEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHbIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHasd. M3omepusa. Buael u3omepun: CTpyKTypHasi, IPOCTPAHCTBECHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHyKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUx BemiecTB. [loHATHe O
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOoMeHKIatypa oprannudeckux coenuHeHuil (IUPAC) m TpuBHaibHBbIE Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKUxX peakiui. OKUCIUTEITBHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
oOyIriIMBaHWE W TOPEHHE), KOHCTPYMPOBAHME MOJEICH MOJIEKYJI OpPTaHMYECKHX
BEILIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psifi akaHOB, 00mas Gopmyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SpP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHHU3Me PeaKIuil paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MaJbIX (IUKIJIOMPOTAH, [IUKI00YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankensl. ['omonorudeckuil psii ajqkeHoB, o601mas Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-THOPUIM3aIIUs
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTypHasi U Te€oMeTpuuecKas
(uc-Tpanc-) uzomepus. dusznueckue cBOMCTBA aJKEeHOB. XUMHUYECKUE CBONCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIOKEHHUE TMPU JBOWHOU CBS3H,
noymMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KauecTBeHHbIE peakiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XMMHYECKHX CBOMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, o0mas ¢hopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI alIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3MYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEeHUs. KUCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CrIOCOOBI OMYyUYEeHUS U IPUMEHEHUE
AJIKWHOB.

ApoMaTudeckue yrieBoopo bl (apeHbl). ['omonoruueckul psii apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBa OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIINU 3aMENICHHs B O€H30JIbHOM KOJIbIIE U
YIJIEBOJIOPOJIHOM pPaJuKale, pPeaKUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE AaITKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBLHOM,
THAPOKCUIIBHOW, aMWHO- W HHUTPOTPYIIBI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yromns u mpoayKTel ero nepepadorku. Crocobsl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIly, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpyrmmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoud. B3auMOIENCTBUE IUTajJOT€HAJIKAHOB C MAarHUueM U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOU BOJIbI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJECHCTBHE alleTUICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yTJiepo/ia ¥ BOAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJYUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ koyueknusiMu «Hedts» u «Yromwy, ¢ obpasimamu
MJIACTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTIJIEBOJOPOAOB U
raJjOreHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoya). ['omosoruueckuii psn, obmias Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: peaKIMU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME PEaKIUi HYKJIeO(hUILHOTO 3aMenieHus. JlelicTBue Ha
opraHu3M uyenoBeka. CriocoObl MOTYyUYEeHHS] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O6en3onbHOTO simpa. Dusmueckue cpoiicTBa ¢eHoma. OCOOCHHOCTH XHUMHYECKUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMUMUYECKUE CBOMCTBA allbJIETUIOB U KETOHOB: PEAKIIMU TPUCOCTUHEHUS.
OxkucieHue anbJIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYy4YEeHUSI U IPUMEHEHUE AJIbIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOWMCTRA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpeIE.

Kupsl. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JeHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tmojucaxapuibsl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKLIMU C YYACTUEM CIUPTOBBIX U aJbJICTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenuwe. I[IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIbHOCTH Opranu3ma. Jlucaxapunasl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKE AUcCaxapuabl. I uaponus
nucaxapunoB. Haxoxzaenune B nmpupone u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmajia: TMJApPOJN3, KAYECTBEHHAas pPEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, ModydeHue >pupoB nemmono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



DKCIEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W HMX MPEBPALICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/ICMCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(Il)), peakius runepuHa ¢ THIAPOKCUIOM
meau(Il), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEWCTBHE
pacTBopa 0Ko3sl ¢ Tuapokcuaom meau(Il), BzaumonecTBrue kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3aj7ady 1o Temam «CroupTtel U (EHOJBDY,
«Kap6oHoBbie KUCTOThI. COXKHBIE 3(DUPHI».

A3oTcoaep:kale OpraHudeckne coeMHeHnsl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysia, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — IPEACTaBUTEb aMUHOB apOMATUYECKOT0 psiia. CTpOeHUE aHUIIMHA.
B3auMHoe BiusHHE Tpynm aToMOB B MoJsiekylie aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs W TNpUMEHeHue anudartuyeckux aMuHOB. [lomydeHuwe aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnoTel. HomeHknatypa u uzomepusi. OTaesbHble TPEACTABUTENN O-
AMHMHOKHCJIOT:  TJIMLUH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpUYHAass U TpeTUYHAs
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTtBopeHue O€NKOB B BOJE, AeHATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3aJad [0 TeMaM
«A30TCoIepKaAIME OPTaHUYECKUE COEAUHEHU» U «Pacnio3HaBaHME OPraHUYECKHUX
COEMHECHUIN.

BricokoMoOJIeKYJISAPHbIEC COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHB MOJUMEPU3ALNHN, CPEAHSAS MOJEKYJIApHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaaueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, ENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpa3jiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIIEPUMEHTAIBHBIX 3aJau 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECKOT0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHUSL, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMH W/WIM MCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYpPHOU (OpPMYJIbI OpraHMYecKOTo BellecTBa Ha
OCHOBE €TI0 XMMUYECKUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, OMpEAeSIeHUue I0IH
BBIXO/Ia MPOAYKTa PEaKLNH OT TEOPETUUECKH BO3ZMOKHOTIO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH OPraHUYECKONW XMMUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNUEe, HN3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, arToM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
OHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeENO, OOBEM, arperaTtHoe COCTOSTHHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
doTtocuHTEe3, IbIXaHWE, OEJKW, YTIAEBOABI, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: mose3Hple HCKONAEMBbIE, TOIIIUBO.
TexHonorusi: MNHILEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckre 0CHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHu4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIe opOuTanu. Kinaccudukamus XuMUuecKux 3JIeMEHTOB (s-, p-,
d-, f-anementsl). PacnpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpOUTANISIM.
DNEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlM HMOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUeE NepuoguIeCcKOoro
3akoHa /.M. Menaeneena.

XuMHuueckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBs3W. KpartHele cBsizu. BomopomHas CBs3b.
MexMOJIEKYITApPHBIE B3aUMOICHCTBUS.

BaneHTHOCT, M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYECHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemecrBa  MONEKYJISPHOIO Y HEMOJIEKYJSIPHOTO  CTPOCHHUSA.  [HIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAUUU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PAacCTBOPE, MOJISIpHAsA KOHIEHTpauus. HacellieHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTJEIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TernoBbie 3PpGeKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuainus. CuwibHbie W Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienounas. Bomoponusiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxnelmme OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX MPEeBpalCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMIECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpeabl PacTBOPOB C IOMOIIBI0 HHAUKATOPOB, WM3YUYCHUE BIUSHUSA PAZJIUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproandeckon cucreMe XUMAYECKUX 3JIEMEHTOB
JI.I. MenneneeBa U 0OCOOCHHOCTH CTPOEHHS MX aTOMOB. du3nueckue CBOWCTBA
HEMETAJIJIOB. AJUIOTPONHUS HEMETAIUIOB (Ha MpUMEpPE KUCI0poia, cephl, pochopa u
yIJIepoia).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTaJlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbBIC
3JIEMEHTBHI.

lanorensl. HaxoxaeHue B mpupoje, crmocoObl ModydeHus, (pusndeckue u
XMMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHEeHIe KUCIOPOACOIepKaIIUe
COeMHEHUS TayoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TIOTYyYCHUS
rajoreHoB. [[puyMeHeHne TaJOreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIOCOOBI TMOIYYCHUS
KuCiaopojaa. PU3NYecKue U XMMHYECKUE CBOMCTBA M IPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxnenue B mOpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuyeckue cBoctBa. CepoBogopon, cyiabhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHucTtas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B HOpUpoAe, CIOCOOBbI MONy4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azota
U €ro COeIMHEHHU. A30THbIE YI00pEHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl TONy4deHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
ya00peHus.

Yrinepon, HaxoXJIeHME B TOpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusnyeckne W XUMUYECKHE CBONCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepogoMm. Okcun yriaepoaa(ll), oxcun yranepona(IV), yrompHas kucimora u e€
coyii. AKTUBHPOBAHHBIN yroib, afacopOuus. DynnepeHsl, rpadeH, yriepoHbIe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJOM, U €T0
COE€IMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MoiydeHus, (U3NUecKUue u
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHEBasi KUCIOTa, CUIIMKATHI.
[IpuMeHeHue kpeMHHs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeraminoB B [lepuonnueckoil cucTeEMe XUMHUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J04YeK aTOMOB MeTayoB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MertawioB.  OOmue  crnocoObl
HOJIyYEHUS METaJUIOB: TUAPOMETAILTYPrUsl, NUPOMETAILTY PIHS,
anekTpomerautyprus. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOpPPO3UH.

Oo6mrast xapakrepuctuka MmeTawioB [A-rpynmsl [lepuognueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuil u kanuii: nomydeHue, Qu3ndeckue u XUMHUIECKHE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB IIA-rpynmer [lepuonuyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJiydyeHue, (QPU3NUYEeCKue u
XUMHYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCIUHEHUM.
XKeécTkoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUSI.

ANIOMUHUN: TTOTy4YeHue, (PU3NYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro coeauHeHuil. AmQOTepHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymnm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

Ou3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuabsl xpoma(ll), xpoma(Illl) u xpoma(VI). XpoMaTtsl u AuUXpoOMaTthbl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne u NnpuMeHEHUE Xpoma.

OU3UUECKUE Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHCHUU.
Baxnenimue coenunenuss wapranna(ll), wmapranna(IV), wmapranuna(VI) wu
mapranua( VII). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

®u3nYecKue U XMMUYECKHUE CBOMCTBA K€Ji€3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydenne u npuMeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHbBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W WX MPEBpalCHUI:
u3ydeHrue o0paslioB HEMETAUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIeKIMu «MeTamasl W CIUIaBb», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKLIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«T"anorensr», «Cepa u e€ coemuHeHus», «A30T u (ochop U UX coenuHEHUD,
«Mertanibl TJIaBHBIX TOATPYNI, « MeTanibl TOOOYHBIX MOATPYTIID.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTre
0 HAyYHBIX METOAAX NMO3HAHUSA U METOAOJIOTUH HAYYHOTO uccieaoBanus. Hayunsie
MPUHITUIBI OPTaHU3AINH XUMUAYECKOTO TPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa, CEPHOM
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYUYEHUSI METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABl U €ro NocueaAcTBUs. Poiap xumuu B
o0ecTICUeHUHN PHEPTETHICCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojgb XMMuM B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumum B
o0ecreueHn MUIIEBO 0€30MacCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPEMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XuUMHSI B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI00pECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuKky. HanoTexHonoruu.

Pacuértnblie 3a1aun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEII[ECTBA, MacCce WK O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEIIECTB, MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOIYyKTa PEaKIuu, €CIu OJHO
M3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIM Y MOJISIPHOM KOHIIEHTPAlLlUM BEILIECTBA B
pacTBOpe, 10JIM BBIXOJIa MPOIYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBSI3€H MNMpU  M3yYCHWH  oOmed o
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS YEpe3 UCIMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTAEIIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHudUKamus, NEePpUOJIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIE€JIb, MOJICJIUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHD, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HU3NUECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHus3M, sKocucTema, onocdepa, MeTaboIu3M, MaKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOIIaeMble, TOIUIUBO,
pECYpCBHI.

TexXHOJIOTHs: XUMMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYPIUsi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX
npenaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTE€pHUATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUNU HA VYIJVYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHUCTEMHO-IEITENBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOyYarolmUMHCST POCCUMCKON TpaXJaHCKOWM HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HAJTMUMEe MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAINYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYPhl; CHOCOOHOCTh CTaBUTH IIEJIU U CTPOUTH
YKM3HEHHBIC TIJIaHbI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpolecce peains3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKON JeATeIBHOCTH
oOyyJaromuxcs B MPOIECCe peain3allid 00pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHMS

0CO3HAHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTABICHUS O COIMAJbHBIX HOPMax M MpPaBUJIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIHHOCTH MPH CO3aHUN YUSOHBIX
IIPOCKTOB, PEIICHUH YICOHBIX M IO3HABATEIIBHBIX 3a]1a4, BHIMOJIHEHUH XUMUUECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3IMUHBIX BUOB YICOHOU JIEITCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTEUYSCTBEHHON XMMUM;

YBaXEHHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHH M IMPAKTHYECCKOTO
MPUJIOKEHUST XUMHUHW, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJICHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYyJa YUEHBIX U MTPAKTUKOB;



MHTEpeca 1 MO3HABATEIHHBIX MOTHBOB B TIOJyUYEHUH U MOCIEAYIOIIEM aHATN3e
nH(OPMAITH O TTEPEAOBBIX TOCTIKCHUIX COBPEMEHHOM OTEYECTBEHHON XUMHUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYECKHUMHU SIBICHHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHIMA
MOCTYITKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M 0Oe3omacHoro oOpasza KHU3HW,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmoieHusi TpaBuwil Oe30macHOro oOpaleHusi C BellecTBaMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JCATEIBHOCTH;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO W  KOJUICKTUBHOTO
0€30IMacHOTO MOBEJACHHS B CUTYaIIUsX, YIPOXKAIOIINUX 30POBBIO M KU3HU JTFOICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX NMPUBBIYEK (YMOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrHMX  BHJIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYY, JIOJAM TPY/la U pe3yJibTaTaM TPYI0OBOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOH TPacKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I11€JIECO00PAa3HOT0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

NMOHMMAaHMS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
peLIeHNs BOIIPOCOB PALMOHAIBHOI0 IPUPOAOIIOIB30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMYECKOU KYJIbTYPBI,
OIbITa NEeATENIbHOCTU AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM Y COLIMAJIBHOM
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U 0OIIIECTBEHHOM TPAKTUKHY;

MOHUMAaHUs CrnenupUKU XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
NpeJICTaBIeHUsI 00 OKPY’KaIOIIEeM MHUpPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
MBWIN3ALWU: B €€ TYMaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KyJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MPOoOJIEM
YCTOMYMBOIO PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPrE€TUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPya 1 SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBCHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMSI JIJIsl aHAIM3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa |
POUCXOAIIUX B HEM U3MEHEHUN, YMEHUS JIeTIaTh 000CHOBaHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYSHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHMM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZia B Pa3iINYHbIX cdepax mpodeccrnoHaATbHON
JESTEIIbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUM(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolece, CUCTeMa, HaAyYHbIA (pakT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00Yy4aloluXCsl;
CIIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yHUBEPCAJIbHbIC Y4COHBIC
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATCJIIPHBIMH, KOMMYHHMKAaTUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOrHYecKHe JAedCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
MCITIOJI30BaTh COOTBETCTBYIONIUE TOHATUS VISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMUYECKHUX PEaKIUil;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
ABJICHUAX, GOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUuMU4yeckas (hopmylia, ypaBHEHHE XUMUYECKON peakinu



— MpU PElICHUH Y4eOHBIX MO3HABATENIbHBIX M MPAKTHUUYECKUX 3ajad, NPUMEHSTbH
Ha3BaHHbBIE MOJICTbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAYyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH LIEJIM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHHUPOBAHHUS MW  TPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
000011IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUSA,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATEeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PEIICHUsI TPAKTUUECKUX 3a/1a4, TIPUMEHEHUIO Pa3TUIHBIX METOJIOB
TTO3HAHMS.

3) pabora ¢ undopmaunmeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHPOpManuM (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXKaHWs, CIPaBOYHBbIC IOCOOUS,
pecypcel MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PA3TUYHBIX BHIOB U (GOpM
peACTaBICHUA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEIPOTHBOPEUYUBOCTH;

dbopMyIHpOBaTh 3aNPOChl U MPUMEHATh PA3IUYHBIC METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIOJHEHUS Y4YEeOHBIX 3ajad
OIPEAECIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIOIb30BaHUS HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUHN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMATbHYIO  (GOpMYy  TIPEACTaBICHUS
uHdopmaru (cxembl, rpaduKh, TUarpaMMbl, TAOIUIbI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU PabOTE ¢ XUMUYCCKOU
nHpopManuei: MPUMEHSATh MEXIPEAMETHBIC ((PU3HUYECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a00OpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHiCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOi TEMBI B XOJ€ IUAJIOTa U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH IIPU BBITIOJIHEHUU
XUMUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM MPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

PerynsiTuBHBIC YHHBepCAJIbHbIC Y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISTH CBOIO MO3HABATEIbHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEJUIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENIOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
b exTUBHBIN crmoco0 HX peuieHuss ¢ y4ETOM TMOJYy4YEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYILECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUHU HA yTiayOJa&HHOM
YPOBHE Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus BKIIOYAIOT CiCIU(UISCKUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JACHCTBUN 110
OCBOCHHIO, MHTEPIPETAIIMHA U TPEOOPa30BAHUIO 3HAHUN, BHUIBI EATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYallUSIX, CBSI3aHHbIX ¢ XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yibTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIIEUCHHH YCTOWYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTHMYECKON, SHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieyeHun PalMOHAIIBHOTO
MPUPOAOIIONIB30BaHNSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM Cpene;

BJIAJEHUE  CHCTEMOM  XMMUYECKMX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAral0IINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
o0onoyka aroma, s-, p-, d-aTOMHbIE OpOUTaIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOuTaNei, HOH, MOoJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTETIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIepOAHBINA CKENET, PYyHKIIMOHAIbHAS
rpynmna, pajgukai, CTpyKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), H30MEpPbI, TOMOJOTHYECKUN P, TOMOJOTH, YTIEBOAOPOIbI,
KHUCIIOPOJI- U a30TCOJEpIKAIlNE€ OPraHUYECKHE COEAMHEHUS, MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUHU, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHHUS
U TPEBpPALICHUS DSHEPrUd IMpPU XHUMHUYECKUX PEaKIusX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHUI; IPEICTABIECHUS O
MEXaHW3Max XUMHUYECKUX pPEaklUHil, TEePMOAMHAMUYECKMX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U CPYIIIT aTOMOB B
MOJIEKyJTaX (MHIyKTHUBHBIH U Me30MepHBIH 3¢ ek, opueHTanTsl [ u Il pona);
(akTONOTMYECKHE CBENIEHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIHHOCTH YeJIOBEKa, OOIIUX HAYUYHBIX TPUHIIMITIAX XUMHUYECKOTO MTPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIA, IEPEePa0OTKH HEDTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpPHbIE MPU3HAKU MOHSATHUH,
yYCTaHaBJIMBAaTh MX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS NpHU
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIMHEHN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OPraHMYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XMUMHYECKUX PEAKLHUHA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS



ANIEKTPOHHOTO OallaHca JTUX peaklUMid, peakuuid HOHHOro oOMeHa NyTEM
COCTABJICHUS UX NOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUN;

M3rOTaBIMBATh MOJEINA MOJIEKYJ OPTaHUYECKUX BELIECTB IS MUILIOCTPALIUU
X XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIJIC)KHOCTh W3YUCHHBIX
OPraHUYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
HomeHknarype (IUPAC) u npuBoIUTH TPUBHAIBHBIE HA3BaHUS IS OTACIBHBIX
MpeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHJICH, TOMYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU, alleTAIBJCTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIO0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NAJIbMUTUHOBAsI KUCIIOTHI,
[JIMIVH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpyTHE);

chOpMUPOBAHHOCTh YMEHHUSI OMNPENENATh BUJ XUMHYECKON CBSI3M B
OpPraHMYEeCKUX COCIMHEHUSIX (KOBaJEHTHas W MOHHAas CBS3b, G- WU T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XHMHUYECKHUE CBOMCTBA THUIIMYHBIX IPEICTABUTENIEH PpA3JIUYHBIX KIIACCOB
OPraHMYeCKUX BEILLIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJIKaJUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIHPTOB, albJIETHUIOB, KETOHOB, KapOOHOBBIX
KHACJTIOT, TIPOCTBIX M CJOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUH U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIrJieBoloB (MOHO-, JH- MW  [OJHCAXapHIOB),
WUIIOCTPUPOBATh ~ IEHETHYECKYI0  CBSI3b  MEXAY  HUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUHA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyr;

c(hOpMHUPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUINA KOBAJIEHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPyHI aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapPaKTEPU30BATh UCTOYHUKH YTIEBOJAOPOIHOTO
CBIpbs (HEPTH, MPUPOTHBIN Ta3, YTOJIb), CIIOCOOKI €T0 MEePepadOTKH 1 MPAKTUIECKOE
MIPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAONIOJCHHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHHUSI IPUMEHSATH 3TU 3HAHUS;



c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSATH OCHOBHBIE ONEPAIIMK MBICIIUTEIBHOU
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHE, CHUCTeMaTH3allMIo,
BBISIBIICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUSI CBOMCTB BEIIECTB U
XMMUYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHI: BBISABIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyiaM
U YPaBHCHHUSIM XMMHUYECKUX PEAKIUA C HCHOJIb30BAaHUEM (PU3MUECKUX BEIMYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKJIECHUIO XHUMHUYECKON (HOpMYyIIbI
BEI[ECTBA 0 M3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKHX JIEMEHTOB, MPOIYyKTaM
CrOpaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTHMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHOM JICSATEILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB,
UCIIOJIb30BaTh MOJTYYEHHbIE 3HAHUS JIs1 IPUHATHUS TPAMOTHBIX PEIIeHUN mpobiiem
B CUTyallUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE M W3YyYEHHE CBOWCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOJOPOAOB PpA3IMYHBIX KIJIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHUE HKCIEPUMEHTATIbHBIX
3a/lady 1O PAClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e3omacHOro oOpalleHus ¢ BEMEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynHpoBaTh IENb HUCCIENOBAaHUA, TNPEICTaBIATh B pazNu4yHOM Gdopme
PE3yABTAThI HKCIIEPUMEHTA, AaHAJTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coOMI0IaTh MpaBUJia IKOJIOTHYECKH I1eTIeCO00pPa3HOTO TOBEICHHS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENIAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIC nTokazatens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IICJCHAMPABICHHBINH TOUCK
XUMUYECKOU MHGOPMALIUH B Pa3IMYHBIX UCTOYHHKAX (Hay4YHasi U y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTepHET U npyrue), KpUTUUYECKU



aHAJTU3UPOBATH XUMUYECKYIO0 HHPOPMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMHUS» OTPAXKaIoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBIICHUN MOPUPOJIBI, O MECTE€ U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU NTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKON M MHUILEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M TPUPOIHOMU
cpexne;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarIIUE MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI,
JJIEKTpOHHAss o000JI0OYKa aTtoma, S-, p-, d-aToMHBIE OpOUTaNU, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYECKass CBA3b (KOBaJE€HTHAsl, WOHHAs, METaJUIMYecKas, BOAOPOAHAs),
KpUCTAJUIMYECKass pPEETKA, XUMHUYECKash pPeakius, pacTBOp, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHUYECKAs JUCCOLMALNs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(deKT
XUMHUYECKOU PEAKLUH, CKOPOCTh XUMHUUECKON PEAKLMH, XUMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DIIEKTPOJUTHUYECKON AUCCOLUMALNU, MEPUOINYECKUI
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLHMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICMCTBYIOLIMX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJUYECKUHN S3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIIUE B OCHOBE IOHUMAaHUs IPUYNHHOCTHU
U CUCTEMHOCTH XUMHUUYECKHUX SIBICHUW; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YpPOBHSX;
MPEJICTABICHUS] O MEXaHU3MaX XUMHUYECKUX PEaKLUH, TEPMOJUHAMUYECKUX H
KMHETHYECKHX 3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XUMHYECKOM pPAaBHOBECHHU,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PAKTOIOTHUECKHE CBEJEHHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCMOJIb30BaHUN BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITYy M MPAKTUYECKON JESITEILHOCTH YEIOBEKa, OOMUX HAYIHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIIBHBIX
BCIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHYECKHX 3JIEMEHTOB B COCIWHECHUSX, BUJ XHMHYECKOW CBS3M (KOBaJICHTHAas,
WOHHAs, METaJUIMYecKasi, BOJOpPOJHAs), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUMNA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

c(hopMHUPOBAHHOCTh YMEHUM: KJIaCCU(UIIUPOBATH: HEOPTAaHUYECKHE BEIIECTBA
0 UX COCTaBY, XUMUUYECKHUE PEAKIIMH MO PA3JIMYHBIM MPU3HAKAM (YUCTY U COCTaBYy
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTEreHEen
OKHCJIEHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO KaTajiu3atopa | Jpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccUUKaimu
MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOINYECKOr0 3akoHa JI.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh »JJIEKTPOHHOE CTPOCHUE
ATOMOB M HMOHOB XHMHYECKHX DJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIOB
[Tepuonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«QHEPTreTUYECKUE YPOBHHU», «IHEPIETHUYECCKHUE IOTyPOBHU», «S-, p-, d-aTOMHBIC
opOuTaIn», «OCHOBHOE W BO30OYKIEHHOE DSHEPreTHYECKUE COCTOSHHUS aTOMay,;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHCHHSI CBOMCTB XMMHYECKHUX JJIEMECHTOB M HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckon cucremsr [l W
MemneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHHUS UX
AIIEKTPOHHBIX 000JIOUCK;

chOpMHUPOBAaHHOCTh YMCHHM: XapaKTepU30BaTh (OMHUCHIBaTH)  OOIIWE
XMMHUYECKHE  CBOWCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKHMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAaHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIUTEIbHO-
BOCCTAHOBHUTEIILHBIX PEAKIIMHA MTOCPEJACTBOM COCTABIICHHS JJICKTPOHHOIO OanaHca
ATUX pEaKIuii; peakiuii HOHHOTO OOMEHa MyTEM COCTABJIICHUS HX IIOJIHBIX H



COKpAIlEHHBIX  HMOHHBIX  ypPAaBHEHUMW;  peakUMd  TUApOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUsI CKOPOCTHM XHUMHYECKOM peaKIMd B 3aBUCUMOCTH OT pa3IMYHbIX
(akTOpOB, a TaKKe XapakTep CMEMICHUS] XMMUYECKOT0 PABHOBECHS IO/] BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh XUMUYECKUE peaKIuH,
JeXalllie B OCHOBE NPOMBIIIJIEHHOTO IOJYYEHUs CEpPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble MPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKHU
3peHHUs COOTHOIIEHUS] PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMM O METOJaX HAyYHOTO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
yMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIIbHOM HCCIICIOBAHUH BEIICCTB
U IS OOBSCHEHHMS XMMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TIPHUPOJIE,
NPAKTUYECKOM 1eITeTbHOCTH YeJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHUEHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMHM BEIIECCTB; TEIIOBOTO 3 deKTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOJMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTpeIeIEHHOW MAacCOBOM JI0JIEH PacTBOPEHHOTO BEIIECTBA WIIM JTAHO B M30BITKE
(uMeeT mpuMecH); JOJU BhIXO/a MPOAYKTA PEAKINH; 00BEMHBIX OTHOIIICHHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MIOATBEPKACHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEAECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbI) HWHJIUKATOPOB, HM3y4YCHUE BIUSHUSA
pasnTuUYHBIX  (AKTOPOB HA  CKOPOCTh XHMHUYECKOW pEaKIHH, pEIICHUe
AKCHEPUMEHTAIBHBIX 3a7au 1o TtemaM «Meramne» u  «Hemeramns») ¢
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpaIleHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBaHueM, GOPMYITHPOBATH IEJTb UCCIEAOBAHMS, PEJCTABIATH B Pa3IMIHON



dbopme  pe3ynbTaThl  IKCIEPUMEHTA, AaHAJIU3UPOBaTh U  OIEHUBATh  HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHUI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocyaol u jabopaTopHbIM 0OOpyIOBaHUEM, OOpalleHusi C BelIeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSMU [0 BBHITIOJHEHHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OTBITOB, 9YKOJIOTHYECKH IIE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYJAOBOU
JNEATENBHOCTU B LIEJISIX COXPAHEHHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIN TOUCK
XUMUYECKOU HHGOPMAILIUK B PA3IMUHBIX UCTOUHHMKAX (HAay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATH XUMUYECKYIO HHGOPMAIIKIO, IepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHUYECKHUX coeArnHeHu A. M 8 0 0 bubmorexa HOK
' P P A o https://m.edsoo0.ru/d69df650
bytneposa
Hroro no pazneny 8
Pa3znea 2. YriieBoaopoanbl
)1 [IpenenvHblE YII€BOAOPOIBI — AJKAHBI, 5 0 0 bubnuoreka [IOK
) LHUKJIOATKAHBI https://m.edsoo.ru/d69d{650
29 HenpenenbHbie yriaeBOIOPOIbI: aTKEHBI, 14 0 1 bubnuoreka [JOK
' aJIKaJIME€HbI, aJIKUHBI https://m.edso00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8 0 0
pOMaTUYECKUE YTIeBOI0POIbI (apEHBbI) hitps:/m.cdsoo.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U UX 4 0 0 bubnuorexa [JOK
' nepepaboTka https://m.eds00.1u/d69df650
bubmuoreka [JOK
2.5 r 4 1 0
HIOTCHIPOIIBOAHRIC YTIEBOAOPOAOS https://m.edso0.ru/d69df650
Hroro no pasneny 35
Pa3zpnen 3. Kuciopoaconep:xanue opranudeckue coeAuHeHNs
3.1 Cruptsl. DeHon 11 0 1 bubmmorexa [IOK

https://m.eds00.ru/d69df650




KapOoHunbpHbIE COSTUHEHUS: AlIbJICTUIBI U

bubmuoreka [IOK
2 .K . 21
3 keToHbl. KapOoHOoBBIC KUCTOTHL. CIIOKHBIC https://m.edsoo.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YTIeBOME ? https://m.eds00.ru/d69d{650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaep:kaiye opraHnyecKue coeTMHeHUus
bubmmoreka [{OK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTHL. HETIH https://m.eds00.ru/d69d{650
Hroro no pazneny 12
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeUHEHUS
5.1 BrIicokOMONEKyYIIIpHBIE COETMHEHUS 6 bubmorexa OK
) YIp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpaktuueckne  (uuppoBbIe)
NPOrpaMMbl Bcero
paboThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubmmoreka [{OK
1.1 u [lepuoauueckas cucteMa XUMHUYECKUX 9 0 0
https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 1 | 0 bubnuorexa [JOK
) BEIIECTB https://m.edsoo.ru/2dd5724
bu6moreka [IOK
1. X 1 1
3 HMHIHCCKHE peakiii ? 3 https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Paznea 2. Heoprannueckast xumusi
bu6moreka [IOK
21 Hemeranoi 3 : 3 https://m.edsoo.ru/2dd57£24
bu6mmoreka [JOK
2.2 M 23 1 2
CralIbt https://m.edsoo.ru/2dd57£24
Hroro no pasneny 54
Paszgen 3. Xumus u ;KM3Hb
31 Metoapl I03HAHUS B XUMUH. XUMHA U 9 0 0 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsnyecTBo 4yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpPraHUYeCKON XUMHH,
1 npe CTaBJIEHUE O 1 0 0 bubamorexa LOK
pel https://m.edso0o.ru/3686e65
MHOT000pa3uu OpraHnYecKuX
COCTMHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
riepoaa (OCHOBHOE U
2 1}31036I)>1<)I él({Hoe COCTOSTHHSI) 1 0 0 Bu6nmorexa [IOK
YHA ’ https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepoja
XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAUHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 0 0 Bu6amorera [IOK
ooP https://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH
Teopus ctpoenus
4 OPraHMYeCKUX COCTUHEHUN A 1 0 0 bubmmorexa [JOK
P A ‘ https://m.edsoo.r/9e595ch8
M. bytneposa
Buaer uzomepun:
5 CTPYKTYpHas, 1 0 0 bubnuoreka [JOK
IIPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B




MOJIEKYJIaX OPTraHUYECKHUX
COEIUHEHUN

[IpencraBnenue o
KJaccu(puKauu 1

6 cHucTeMaTH4yecKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTraHUYECKUX BEIECTB

. Knaccudukanus peakiuii B bubmmoreka [{OK
OPraHUYEeCKON XUMHUH https://m.edsoo.ru/ba5706aa

2 Cucremaruzanus u bu6moreka [IOK
000011IeHre 3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
ANKaHBI: TOMOJIOTHYECKHI
psan, obmas popmyna,

9 HOMEHKJIaTypa U U30MEPHs, bu6moreka [IOK
3IIEKTPOHHOE U https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

10 dOu3nvecKue U XUMUYECKHUE bubnuoreka [{OK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxneHnue aikaHoB B

1 npupojie. CriocoOb1 bubnuorexa [JOK
IIOJIYYEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0asSb
aJIKaHOB
[ukmoankaHbl: o0IIast
(dhopMyIa, HOMEHKIIaTypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOEHMS M1 XUMUYECKHUX
CBOWCTB, CIIOCOOBI MOTy4YEHHS
U IPUMEHEHNE

https://m.edsoo.ru/156730d2




Pewrenne pacy€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUIECKOTO
BEILIECTBA 10 MACCOBBIM

bu6mmoreka [{OK

13
JIOJISIM aTOMOB 3JICMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIIUX B €r'0 COCTaB.
Cucremarusanus u
000011IeHre 3HAHUH 110 TEME
AJNKEHBI: TOMOJIOTHYECKHI
psn, obmas popmyna,
HOMEHKJIaTypa, dJIEKTPOHHOE
14 W TIPOCTPAHCTBEHHOE bubmorera [IOK
poctp https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYJI.
CrpyKkTypHas ¥ IIUC-TPaHC-
HU30MEpHUS ATKEHOB
DOu3nvecKue U XUMUYECKHUE
15 cBoiicTBa ankeHoB. [IpaBuio bubmorera [IOK
P https://m.edsoo.ru/21069ccd
MapKoBHHKOBA
16 CriocoObl TToTy4YeHus 1 bubnuorexa [JOK
NPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padora Ne 1 o
" bubnuoreka [JOK
17 teme "[losryyenue aTuiieHa u
. https://m.eds00.ru/0941eed8
M3Yy4YEHHUE €ro CBOWCTB
Pemenune pacu€tHbix 3a1a4 Ha
13 ONpEIETICHUE MOJIEKYJIIPHOM bubnuoreka [JOK
(hopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIEeCTBA
19 AJKaJIMEHbI: CONPSHKEHHBIE, bu6mmoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edso00.1ru/04298c0a




KyMYJIUDOBAHHBIE.
Oco0EeHHOCTH HIEKTPOHHOTO

CTPOCHUSA
20 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSKEHHBIX TNEHOB https://m.edsoo.ru/e561253d
21 CriocoObI OTy9YCeHUS U bubmmoreka [JOK
MPUMEHEHNE ATKAAUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUI
psn, obmas popmya,
2 HOMEHKJIaTypa, dJEKTPOHHOE bubnuoreka [IOK
U NIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6ccdc
CTPOCHUE MOJIEKYIT,
(uznueckue cBoicTBa
” XuMHYECKHE CBOMCTBA bubnuorexa [JOK
AJIKUHOB https://m.edsoo.1u/23493a93
24 KauecTBeHHBIE peakny Ha bubnuoreka [IOK
TPONHYIO CBA3b https://m.edsoo.ru/7blc48da
25 CriocoObl TToTy4YeHus 1 bubnuoreka [JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6flalea
Pewrenue 3agau: pacu€rsl o
26 YPaBHEHUIO XUMUYECKON bubmorexa HOK
https://m.edsoo.ru/5db8e526
peakuuu
7 CucremaTtuzauus u
000011IeHHEe 3HAHUU T10 TEME
ApEeHbI: TOMOJIOTHYECKUH Psif,
78 oOrmras popmyna, bubnunoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094




CTpOCHHE MOJICKYJ OCH307a U
TOJIyOJa, UX (PUINICCKUE
CBOICTBA

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIMU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/a44alaed

30

XUMHYeCKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCAMHECHHUS, OKUCIICHNE
TOMOJIOrOB OeH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XNUMHUYECKUX
CBOMCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIx 3a1a4 Ha
OTIPEJIETIEHUE MOJIEKYJIIPHOMN
(hopMyJTbI OPraHNIECKOTO
BeIlleCTBA

bu6moreka [IOK
https://m.edsoo.ru/53461a2¢

33

CriocoObl TTOTyYeHus U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6£717d09

34

['eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

35

Pacuéthl o ypaBHEHHSIM
XUMHYECKHX PEAKIIHMA.
Cucremaruzanus u
000011IeHHEe 3HAHUU T10 TEME

36

ITpuponusii ras. [lomyTHeie
He(TSHbIE ra3bl

37

KaMmeHHBI# yrosib U IpoTyKThI
ero nepepaboTKH

bu6mmoreka [JOK
https://m.eds00.1u/69b3398b




38

Hed1pb 1 ciocoOsr eé
nepepabotku. [Ipumenenme
MPOAYKTOB MepepaboTKu
HepTH

bubmuoreka [IOK
https://m.edsoo.ru/2119de78

39

['eneTnyeckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMU
YIJIEBOAOPOJIOB

40

l"anorenonpons3BoHbIE
YIJIEBOAOPOJIOB: 3JIEKTPOHHOE
CTPOCHUE; pEaKIINHI
3aMelleHus TajJoreHa

bubmmoreka [{OK
https://m.edsoo.ru/82b4d759

41

JleiicTBue mienoyuent Ha
TaJIOrCHIIPOU3BOAHBIC.
BsaumonelictBue
JUTAIOTCHAIKAHOB C MarHUEM
Y [IMHKOM

42

CucreMaTuszanus 1
0000111eHrEe 3HAHUH 110
pazaeny "YrieBogopoasr"

bu6moreka [IOK
https://m.edsoo0.ru/20e89122

43

KontposbHas padoTa o teme
"Yraesonopoibr"

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e298

44

[IpenenbHBIE OJHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKHIA
psn, obmas hopmyna,
CTPOCHHE MOJIEKY!,
M30Mepusi, HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHE CBOUCTBA

45 MpeAeNIbHBIX 0JIHOATOMHBIX buoamorexa HOK
pell A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOblI moryueHust 1
46 MPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [TOK
p A https://m.edso00.1ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa ¥ H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c¢788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHbI€ CIUPTHI:

43 ATUJICHTJIMKOJIb U TJIMLIEPUH, bubnuorexa [JOK
ux QpU3nYecKre U XMMHUYeCcKue https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl TTOTyYeHus U

49 MIPUMEHEHHE MHOTOaTOMHBIX Bu6mmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@eHoII: CTPOEHUE MOJIEKYJIbI,
50 (bu3uvecKue CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/2ce72618
TokcuuHnocTh Genona

51 XUMHYECKHE CBOMCTBA bubnuoreka [{OK
¢benona https://m.edso0.ru/037ca5{9

5 CrniocoObl nosryueHust 1 bubnuorexa [IOK
npuMeHeHne (peHosa https://m.edsoo.ru/c77ddf4c
[IpakTruyeckas paGora Ne 2.

53 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAJIbHBIX 3a7a4
no teme "CrupTsl U GpeHos!"

https://m.edsoo.ru/fd0ced09




Cucremarusanus 1

bubmnoreka [IOK

54
0000I11IeHKE 3HAHUM 110 TEME https://m.edso0.ru/1810cb9b
AJbIeTU]IBI U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHUIIBHOM TPYIIIBI; bubnuorexa [JOK
FOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas popmyia, usomepus u
HOMEHKJIaTypa
AJbIeTH]IBI U KETOHBI:
56 (u3UYecKue CBOMCTBA; brommorexa [TOK
’ https://m.edsoo.ru/c887425¢
peaKIfy TPUCOSTUHEHHUS
Peaknuu oxkucienus u
57 Ka4eCTBEHHBIE PEAKIINH bubmorexa LHOK
P https://m.edsoo0.ru/a393baa9
aJTbJICTU/IOB U KETOHOB
53 CriocoObl TToTydeHust bubnuoreka [IOK
aJIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIpE/ICTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmorexa HOK
p o7 https://m.eds00.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKUE CBOHCTBA
61 OpeaeIbHBIX OJHOOCHOBHEIX Eubmorexa OK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
6 OcoOEHHOCTH CBOWCTB bubmuoreka [JOK

MYpaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




Msoroo0pasue kapOOHOBBIX
KHUCJIOT

OcoOeHHOCTH CBOWCTB:
HCTIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX bubmmorera [JOK
Fuiap ’ https://m.edsoo.ru/83a08773
TUAPOKCUKApPOOHOBBIX
kuciot. IIpencraBurenn
BBICIITUX KaPOOHOBBIX KHCIIOT

64 [TonsATHE O IPOM3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bl MosTy4eHus u

65 NpUMEHEHHe KapOOHOBEIX bubmorexa HOK

p P https://m.edsoo.ru/7¢065¢9d
KHCJIOT
CrnoxxHbie 3uphr:

66 TOMOJIOTUYECKHUH psiJl, oOIas bubnuoreka [IOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKue U XUMUYECKHUE bubnuoreka [{OK
cBoiicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:

M0 YPaBHEHHUIO XUMUYECKOU

68 peaKkIyu, Ha ONpeIeTICHUE
MOJIEKYJISIPHOM (hOPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA
IIpakTuueckas padora Ne 3.

P p bu6mmoreka [JOK

69 Pemenne

OKCIICPUMCHTAJIbHBIX 3aJ1a4

https://m.edso00.ru/4866711b




o teme "KapOoHoBBIE
KucoThl. CroxHbIe 3PUpHI"

JKupsr: ctpoenue,

70 ¢bu3nvecKue 1 XUMHUYECKHE bommorexa [TOK
. https://m.edso00.ru/al9¢5b98
CBOMCTBA (THAPOIIN3)
OcoOeHHOCTH CBOMCTB
71 JKUPOB, COJEPKAMNX OCTATKH bubnuorexa [JOK
HENPEAEIbHBIX JXUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B mpupoie
Mpbuta Kak COJTH BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
72 Moroniee aercreue. [lonsarue bubmorexa OK
' https://m.eds00.ru/3¢566565
0 CHHTETHYECKUX MOFOIIHUX
cpencrBax (CMC)
['eneTnueckas cBs3b
7 YIJIEBOJOPOJIOB U bubnuoreka [IOK
KHCIIOPOACOAEPKAIIX https://m.eds00.1u/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuérbl o ypaBHeHUSIM
XUMHUYECKHUX PEaKIIHii
75 Cucremaru3anus u bubnuoreka [{OK
000011IeHHEe 3HAHUU T10 TEME https://m.edsoo.ru/f8e¢af2eb
OO1as xapakTepucTUKa
76 YTIEBOJOB U Kiaccuukarus bubnuorexa [IOK

yTIEBOIOB (MOHO-, IU- U
TOJIMCaXapu/Ibl)

https://m.edsoo.ru/7a9693al




Monocaxapuasl: pusnyeckue

bubnuoreka [IOK

77 COOMCTRA H HAXOICICHHC B https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rioKo3sl, €€

73 3HA4YCHHE B bubnuorexa [JOK
JKUBHEACATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxnenue B npupone n https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUJIOB
[Tonucaxapuapl: cTpoeHue

20 MaKpOMOJIEKYJI, (pu3nuecKkue bubnuoreka [JOK
M XUMHYECKHE CBOMCTBA, https://m.eds00.1u/72a04508
MIPUMEHEHHE

21 [TonsTHE 00 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Peurenue pacueTHsIX 3aa4 Ha

%) ONpeeIICHUE JOJIU BhIXO/1a bubnuorexa [JOK
NPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOT'O
CucremaTtuzauus u

83 00o001eHne SEaHHﬁ o bubmmorexa [IOK

https://m.edso0.ru/08d4364c
pazneny
KonTponbHas pabota o teme
bu6mmoreka [JOK
84 "Kucnoponacoaepxamue

OpraHUYecKHue coequHeHus"

https://m.edso00.1ru/42¢c6678¢




AMUHBIL: K1accuduKanms,
CTPOCHHE MOJICKYJI, 00IIIast

85 dbopmyita, uzomepus bubmorexa HOK
PMYJI8, pHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HUYECKHE
CBOMCTBaA
26 XuMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5c£80
AHWIVH: CTPOCHUE aHWINHA,
87 0COOCHHOCTH XHUMUYECKHUX bubmorexa HOK
. https://m.edso00.ru/39¢d21f1
CBOICTB aHMJIMHA
Crioco0bl Mosty4eHus u
88 MIpUMEHEHHE aTHuPaTHUECKUX Bu6nmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHHOB
AMWHOKHCIOTHI:
HOMEHKJIaTypa ¥ U30MEPHS,
89 (bu3uvecKue CBOMCTBA bubmorexa TOK
) https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEIH Ol
AMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
bu6mmoreka [JOK
90 OMOJIOTHMYECKOE 3HAUCHHE
https://m.edsoo.ru/77df705a
aMHHOKHUCIIOT. CHHTE3 B
TUPOJIU3 TSI THIOB
benku xak npupoaHbIe
91 MMOJIMMEPEHI; CTPYKTYPhI bubmotera [JOK
PRI, CTPYKTYP https://m.eds00.1u/429¢9899
OCIKOB
92 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso00.1ru/6237306d




A3zoTtcoaepkaiue

reTEePOLUKINYECKIE

93 coenunenus. HyknenHoBbie bubnmorexa LHOK
KHCIIOTEL: COCTAB, CTPOSHHE I https://m.edsoo.ru/521d1431
Ouosornveckas poJb
[TpakTudeckas padota Ne 4.
Pemienue

94 JKCIIEpUMEHTAIIBHBIX 3aa4 bubmmorexa [TOK
10 Teme "A30TCOepIKaIIIE https://m.edsoo.ru/8e3c02d1
OpraHUYeCcKUe CoeqMHEHus"
[IpakTnueckas padota Ne 5.
Pemenne

95 JKCIIEpUMEHTAIIBHBIX 3a7a4 Bu6nmorexa [IOK
o Tente "PacHosHABAHIC https://m.edsoo.ru/bde3fdf6
OpPraHNYeCKUX COCTMHEHUN"
KontponbHas padoTa o reme

96 "A3zoTconepxaniue bubmorexa LOK
A —— https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COCTMHEHUN U METOIBI UX bubmmorexa [IOK

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

CHHTE3a —II0JIMMEpHU3aIs U
MOJMKOHACHCAIUS

08 IInacTmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa IIacTuka https://m.edso00.ru/82242¢e0f
DnacToMepbl: HaTypaJlbHbIN

99 CUHTETHUYECKUE KayUyKH. Bubmorexa LIOK

Pesnna

https://m.edso00.1ru/246103ec




100

BonoxkHa: HatypalbHBIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CHELMAIbHOTO Ha3HAUYEHUs

bubmuoreka [IOK
https://m.edsoo.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O600611eHuE U
CUCTEeMAaTH3alMs U3yYEHHOTO
Marepuaia o Teme
"BbpICOKOMONEKYIISIpHBIE
coenuueHus"

bu6moreka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | odOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX sJIEp. ) 0 0 bubnuotexa [JOK
XuMu4ecKkui 35ieMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CrpoeHue 3eKTPOHHBIX 000104eK | 0 0 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC UHCa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XxuMuaeckux | 0 0 bubnuotexa [JOK
AJIEMEHTOB (s-, p-, d-, f-3MemMeHTHI) https://m.edso0o.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB 1O | 0 0 bubnuoreka [JOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpALIT
5 aTOMOE BJ'IeMeHTOB(l; OZEOBHOM u 1 0 0 bubmmorexa LHOK
. https://m.eds00.ru/8149¢846
BO30YXJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIC KOH(PUTYpAlIMX HOHOB. | 0 0 bubnuorexa [JOK
DIIEKTPOOTPHULIATEIILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema
bubmuoreka [JOK
7 XUMHUYECKHX dj1eMeHToB JI. 1. 1 0 0
. https://m.edso00.1ru/16957c01
MeneneeBa, CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XAMHUYECKHUX 3JIEMEHTOB U 1 0 0 bubmorexa OK
https://m.edsoo.ru/f8468927
00pa3yeMbIX UMU MPOCTHIX U




CJIOXKHBIX BEIIECTB MO IPyIIaM U
nepuojam

Cucremarusanus 1 00001IeHne

bu6mmoreka [IOK

pacTBOpOB

9 .
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumMuueckou CBA3U.
MexaHu3mbl 00pa30BaHUs
10 KOBAJICHTHOM cBs13H. BomopoaHas bubnmorexa [TOK
) p https://m.edsoo.ru/5a8072af
CBsA3b. MEXMOJIEKYJIIIpHbIE
B3aUMOJEHCTBUA
BaneHTHOCTE 1 BaJIEHTHEBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bu6moreka [IOK
BJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpencraBneHus 0 KOMIIJIEKCHBIX
12 COCIMHEHUIX: COCTAaB U bubmorexa LOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniectBa MosieKynsipHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHHUs. THIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHue 0 KOJUIOUIHBIX bubmmorexa LIOK
ped A https://m.edsoo.ru/da2¢70e4
pacTBopax
HctunHbIe pacTBOPHI: HACHIIICHHbIE
15 W HEHACBIIIEHHBIE, PACTBOPHMOCTD bubmorexa [IOK
»P p ) https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CriocoObl BeIpaKEeHUSI KOHIIEHTPAIIUU bubnmoreka [JOK

https://m.edsoo.ru/328e653a




Perrenue 3amay ¢ UCIOJIL30BaHUEM
OOHATUH ""MaccoBas I0JIA

bubnuoreka [IOK

17 pacTBOpPEHHOTO BemecTra', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIEHTpaus"

13 Krnaccudukaius 1 HOMEHKJIATypa bubnuorexa [JOK
HEOPTaHWYECKHUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no temam
"Crpoenue atoma. lleprnognyeckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYEeCKUX deMeHToB /. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xXumMuueckux
peaKkuuii B HEOPraHUYECKOU U

)1 OPraHNYeCKOM XUMHUH. 3aKOH bubnuoreka [IOK
COXpaHEHUs MacChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPALICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUAX
Tennosie 3 HEKThI XUMHUECKUX

22 peakuuii. Tepmoxumuyeckue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brluncnenus no ypaBHeHUSIM

23 XUMHYECKUX PeaKIuil u Eubmiorexa HOK

https://m.edso00.1ru/87b13954

TEPMOXUMHUYECKUM yPaBHEHUSIM
CKOpOoCTh XMMHUYECKOH peaklny, e€

24 3aBUCUMOCTB OT Pa3JInYHbIX

¢axTopoB. Katanus u kaTaau3aTopbl




I'omoreHnnsie u reTCPOrcHHbIC

25
peakuuu
[Ipaktuyeckas padora Ne 1 mo reme
26 "Bnusiare pa3nuvHbIX (aKTOPOB HA buommorexa [TOK
P . p " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMHUUECKOU PEaKIIUH
7 OO6paTumbie 1 HEOOpAaTUMBIE bubnuotexa [JOK
peakuuu. XuMHUYECKOE pAaBHOBECUE https://m.eds00.ru/309529b
[IpaxTnueckas padota Ne 2 o Teme
)3 "Brnustaue pa3nuuHbIX PaKToOpoB HA bubnuotexa [JOK
MOJIOKEHNE XUMHUYECKOT'O https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DIIEKTPOIUTHYECKAS JUCCOIIAALIMS.
29 CI/IJ‘IBHI::IG U c1a0bI€ DIIEKTPOIATEI bubmmorexa [TOK
p ) https://m.edsoo.ru/5f766bdf
CreneHp IUcCOoanun
HMonnoe nponssenenue Boasl. Cpena
30 BOJTHBIX EII)CTBO oB. Bomopo HBII;I bubmorexa HOK
a1 p POB. BO0PON https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PacTBOpax bubmmorexa [IOK
P pactBop https://m.eds0o.ru/09d5a9bd
AIEKTPOJUTOB
[Ipaktruueckast padora Ne 3 o Teme
32 "XHUMHUYECKHUE PEAKIINHU B PaCTBOpaX bubmorexa [IOK
P H p p https://m.edsoo.ru/2e3daeb0
ANEKTPOJUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakluu. BaxkHelIIe oKuciInTenu 1 bubmorexa [IOK
PEAKIHH. https://m.eds00.1u/56226060
BOCCTaHOBUTEIHU
14 MeTo/ 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK

HMOHHOI0) O6anmaHca

https://m.edsoo.ru/tb691387




DJEeKTPOJIU3 PaCTBOPOB U PACILIIABOB

bubmuoreka [IOK

35
BEIIICCTB https://m.eds00.ru/93fb97d2

36 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmorexa HOK

atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aga4 pa3IinyHbIX TUIIOB bubnmorera [TOK
p https://m.edsoo.ru/5afa265d
Cucrematu3anusa 1 0000IIeHne
38 3HAHUU 110 TeMme " XUMUUECKHE bubnmorera [TOK
" https://m.edsoo.ru/c161eb85
peakiuu

19 KonTponbHas pabota o teme bubnuoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITomoxeHne HEMETAJIIIOB B
[Iepnonnueckoii cucreme

40 XUMHYECKUX 3j1eMeHToB J[. 1. bubnuorexa [JOK
MeHnneneesa 1 0cOOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aTomMoB. Ousndeckue
CBOMCTBAa HEMETAJIJIOB
Anorponust HeMeTauioB (Ha

41 npuMepe Kuciopoaa, cepsol, pochopa bubmorexa HOK

PHMEP POAd, CCPHL, p https://m.edsoo.ru/ef92c¢91c
U yTliepojia)

4 Bomopoa: nonydenue, puznueckue u bubnuoreka [JOK
XUMHYECKUE CBOMCTBA. [ 'UpuIbl https://m.edsoo.ru/0aa8{613
I"amoreHsl: HAX0XKIECHUE B IIPUPOJIE,

43 CIIOCOOBI TIOJTYYCHHS (1)I/IBI/I‘IpeCIID<I/Ie u bubmmorexa [TOK

yHem, https://m.eds0o.ru/4e223795
XUMHUYECKHE CBOMCTBA
I'anorenoBonopoael. Baxueiimue
bu6mmoreka [JOK
44 KHCIIOPOJICOIEpPKAIINE COETUHEHUS

TaJJOIrCHOB

https://m.edso00.ru/6b3255¢e6




JlabopaTopHbIe U MPOMBIILIICHHBIC
CIIOCOOBI MOJTYYEHUSI T'aJIOT'€HOB.

bubnuoreka [IOK

45
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCJIMHEHU I
[Ipaktudeckas padora Ne 4. Permenue
46 JKCIIEPUMCHTANIFHBIX 3a4a4 110 TEME bubmmorera [JOK
" p " A https://m.edsoo.ru/8b26fecd
T"aymorensl
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CLIOCOObI
47 MOJIy4eHus, pu3nueckue u bubmrorexa LIOK
Y ’ B https://m.edsoo.ru/c8abc36a
XUMHYecKre cBorcTBa. O30H.
[IpumeneHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 0]
KCHJIBL 1 TIEPOKCHIbT https://m.edso0.ru/5¢8816a0
49 Pemienne 3aga4 pa3anyHbIX TUIIOB bubmorera [IOK
A& https://m.edso00.ru/2b6d8b4b
Cepa: HaXx0XKJIeHHE B IPUPOJIC,
50 CH(];)C06LI nonﬂ YEHUsI (;)I/ISII)/I‘IZCKI/IC u Bu6nmorexa [IOK
y o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBogopoa, CyIbOUAbI
POBOZIOPOZ, CyJbdHA https://m.edso0.ru/7¢875999
Kucnopoacoaepxaiue coeaIuHESHNS
52 CEpBI (P;clcl)6eiHIz)CTEl CBoﬁCTI; CepHOU bubmorexa HOK
Pl P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTuueckas pabota Ne 5. Pemenue
53 SKCIIEpHMMEHTAJIbHBIX 331324 0 TEME bubmotera [IOK
" p . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUs
54 A30T: HaXOXJACHUE B IPUPOJE, bubnmoreka [JOK

CITIOCOOBI MOJIy4UCHU, (I)I/I3I/I‘ICCKI/IC )41

https://m.edsoo.ru/badd2255




XHUMHYECKHE CBOKMCTBA. AMMUAK,
HUTPUJIBI

Kucnopoacoaepxaiue coeIMHEHUS

bu6mmoreka [{OK

55 azora. OCOOEHHOCTH CBOICTB
. https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue a3ora 1 ero bubnuorexa [JOK
COCTIMHEHHI. A30THBIE YI0OpEHUS https://m.eds00.ru/129£5059
®docdop: HaAXOXKICHHUE B TIPUPOJIE,

57 CIOCOOBI MONTyYeHUsI, PUBUUECKUE U bubnuotexa [JOK
XUMH4eckue cBoicTBa. dochuabl u https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcunpl docdopa,

58 (1)00(1)2(1) c(cij e(bxcz ne kuciotel. Conu Bu6amorexa [IOK

p li prrat ’ https://m.edsoo.ru/c7a2d429
(hochopHO KHCIIOTHI

59 [Ipumenenne pocdopa u ero bubnuoreka [IOK
coenunennii. ochopHbie yaoOpeHUs https://m.edsoo.ru/a218070a
[Ipaktuueckas padora Ne 6. Permenue

bu6mmoreka [JOK
60 SKCIIEPUMEHTAJIbHBIX 33]a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A3ot u ¢ocdop u ux coequHEHUA"
VYrnepos: HaxoJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIC MOIU(UKALINH; bubnuoreka [JOK
(br3UYeCKre U XMMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb1919e
MIPUMEHEHHE
Oxcup yriaepona(ll), okcu

62 e oya(I\I;) F(OJI)LHas[ KHCJIOTa U bubmmorexa [TOK
y,_ poat 24 https://m.edsoo.ru/dba58adf
e€ conu

bu6mmoreka [JOK
63 Pemrenue 3agau pa3auyHbIX TUIIOB

https://m.eds00.1u/6029b609




KpemHuii: Hax0xI€HUE B PUPOJIE,

64 CIOCOOBI MOTy4YeHUS, PU3UIECKUE U Bubmrotexa LIOK
Y L https://m.edsoo.ru/143558ab
XUMUYECKHUE CBOMCTBA
65 Oxkcun kpemuus(IV), kpemaueBas bubnuorexa [JOK
KHCJI0Ta, CUJINKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €ro bubnuorexa [JOK
66 coenunennii. CTekio, ero https://m.edsoo.ru/393cdac0
MOJIyYE€HHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3aga4u pa3nmudHBIX THIIOB bubmorexa HOK
AP https://m.edso00.ru/b624{801
68 Cucremaru3zanus u 0000IIeHUE bubnuorexa [JOK
3HaHui mo teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuoreka [JOK
"Hemerannsr" https://m.edsoo0.ru/d0484c76
70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM bubnuoreka [IOK
paboThI, KOPPEKITUS OMIHUOOK https://m.edso0o.ru/2b7¢9510
[TonoxxeHne MeTayIoB B
[Tepuonnueckoii cucreme
71 XUMHYECKHUX 3JIEMEHTOB. bubnuoreka [JOK
OcoOeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METAaJIIOB
OO6mue GpuznuecKkre CBOMCTBA
72 MmeTaioB. [[pumeHenne MeTanioB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmnaBsl MetaioB. Kopposus bubnmoreka [JOK

MCTaJlJIOB

https://m.edso00.1ru/42b872¢3




bubnuoreka [IOK

74 Pemenue 3ana4 pa3anyHbpIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUN P
. bubnuotexa [JOK
75 HanpspDKeHUH MetamioB. O0mme
https://m.edsoo.ru/94eb377a
CTIIOCOOBI TIOJTYYEHUSI METAJUIOB
OO61ras XxapakTeprucTUKa METAIOB
[A-rpynnel [leprogudeckoil cucTemsl
76 XUMHYECKUX 3eMeHTOB. HaTpuit n bubnuotexa [JOK
KaJIWii: mojydyeHue, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
OO6mras XxapakTeprucTUKa METAIIIOB
ITA-rpynnst [lepuonnueckoin
CUCTEMBI XMMHYECKUX 3JIEMEHTOB.
. . bu6moreka [IOK
77 Maruuii 1 KaJblUi: OJy4YEeHHE,
g https://m.edsoo.ru/7¢3e49c0
(buznueckrue u XUMUYECKUE CBOMCTRA,
IIPUMEHEHHE MPOCTHIX BEUIECTB U UX
COCTMHEHUN
73 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/c74bfae9
AIOMUHUE: TIOJTyYeHHUE, PU3NUECKHE
. bubmuoreka [JOK
79 U XMMHUYECKHE CBOMCTBA,
https://m.eds00.1u/0e79b266
MIPUMEHEHHE
AMdoTepHbIe CBOHCTBA OKCHIA U
20 TUIPOKCH]IA aJIFOMUHUS, bubnuoreka [JOK
THAPOKCOKOMINUIEKCHI aJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Peurenue 3agau pa3nuyHbIX THIIOB




[Ipaktudeckas padora Ne 7. Pemenue

bubnuoreka [IOK
82 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TOATPYTIIT
OO61ras XxapakTeprucTUKa METAIIOB
23 no6ouHbIX noarpymi (Bb-rpymm) bubnuorexa [JOK
[Tepuonyueckoil CuCTEMBI https://m.edsoo.ru/610d7431
XUMHYECKHUX DIIEMEHTOB
dusnyeckre 1 XUMHYECKHE CBOMCTBA
84 XpoMa H €ro CoeIUHEHNH, X bubmmorexa LHOK
P ’ https://m.eds00.ru/991 1bef3
MIPUMEHEHUE
Baxwuelimne coeIMHEHNs] MapraHiia.
85 IlepmanranaT xamus, ero bubmorexa LOK
p > https://m.eds00.1ru/039d69c8
OKHCJIMTENIbLHBIE CBOHCTBA
duszndeckne ¥ XUMHUICCKIE CBOMCTBA
26 JKele3a ¥ €ro COSMHCHUM. bubnuorexa [JOK
[Tony4yeHue U npUMEHEHHE CIIABOB https://m.edsoo.ru/1b7{8741
JKeje3a
dusnueckre U XUMHYECKHE CBOMICTBA
87 MEIN U €€ COeIUHEHUN, NX Eubmiorexa HOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHCHHUE
dusnueckre 1 XUMHYECKHAE CBOMCTBA
28 IIMHKA ¥ €r0 COSAMHECHUN, UX bu6mmoreka [JOK
NpUMEHEHHE. [ UIPOKCOKOMILIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[Ipaktuueckas padora Ne 8. Perenue
89 JSKCIIEPUMEHTAJILHBIX 3a7a4 10 TEME bubmmorexa LOK
" P A " https://m.edsoo.ru/abe352ea
Mertainibl TOOOYHBIX MOATPYIIT
bu6mmoreka [JOK
90 Peurenue 3agau pa3nuyHbIX THIIOB

https://m.edsoo.ru/a8b83d83




O000lLLEHME U CUCTEMATU3ALIUS

bubnuoreka [IOK

91 HW3Y4YEHHOTO MaTepHaa rno TeMe
" 4 " P https://m.edsoo.ru/e91{e975
Merasbl
9 KonrponsHas pabora o teme bubmmoreka [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3
93 AHanus pe3yJabTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKITUS OMIUOOK https://m.edsoo.ru/9ebff2fd
Ponw xumuu B obecrieueHnun
94 YCTOMYHMBOTO Pa3BUTHUSA bubnuorexa [JOK
yenoBeyecTBa. [loHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJaX UCCIEAOBAHUS BEIIESCTB
Hay4nbie mpuHIUTIBI OpraHU3aIiH
95 XUMHYECKOI0 MPOU3BOJICTBA. bu6moreka [IOK
[IpombInieHHbIE CLIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EeHHUS BaKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKPY’KaroIlle cpelibl U €ro bubamorexa LOK
PYXAIOMICH Cpe https://m.eds00.ru/9f1 1bf51
MOCIIEACTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus numy. Poibs XuMuu B
98 o0ecrieueHnH MUIeBOn bubmmorexa [IOK
B https://m.edsoo.ru/17b5bd2
0e30MacHOCTH
99 Kocmernueckue u mapdromMepHsbie bubnuoreka [JOK
cpeacTsa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEIIBCTBE.
N bubmuoreka [JOK
100 Baxueiiine cTpouTenbHbIe U

KOHCTPYKIHUOHHBIC MaTCpHAJIbI

https://m.eds00.1u/61e¢69003




XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Opragnyeckue U MUHEPaAJIbHbBIE 1 bubmmorexa [OK
p P https://m.edsoo.ru/fd39587d
yIoOpeHus
102 CucreMaru3anus 1 0000IIeHNE | bu6mmoreka [IOK
3HAHUH 110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 10 XUMHUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
o011ero oopazoBanus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUI, KOTOpasi BKIIOYAET:

1.1

OCHOBOITOJIATAIOIIME TIOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAsE 000J0YKa aToma, S§-, p-, d-dIEKTPOHHBIE OPOUTAIH
aTOMOB, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTh,  AJIEKTPOOTPHIATEIIBHOCTh,  CTETIEHb  OKHCJICHUS,
XUMHUYECKasi CBSA3b (G- U TM-CBSI3b, KpaTHbIE CBSI3M), THMOpHAN3ALIUS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHI€TKa, MOJIb, MOJISpHAs
Macca, MOJISIpHBIH O00BEM, MOJIApHAs KOHIEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTHUAPATHI, YTIEPOIHBIN
cKkeneT, (pyHKIMOHAIbHAS TPYIIa, pagdKal, H30Mephl, CTPYKTypHas
dbopmyna, wu3oMmepus (CTPYKTypHas, TreoMeTpudeckas  (1uc-,
TPaHCU30MEPHS), TOMOJOTHYECKUN ps, TOMOJOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- M a30TCOJIEprKalie COeIMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yriaeBoIbl, JKUPBI, OCTTKH ), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PEaKHUil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DHAOTEPMUYECKUE, PEAKIHH HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMbIe U HEOOpAaTUMBIE), PACTBOP, AIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI,  DJIGKTPOJIMTUYECKAass  JUCCOIMAlMsl,  CTENeHb
JMICCOLIMAIINH, OKHCIUTENb, BOCCTAHOBUTENb, 3JIEKTPOIU3, CKOPOCTh

XUMHUYECKOU pCaKuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUSI OPraHUYeCcKHX
Beuects A.M. BytiiepoBa, Teopust ANEKTPOIUTUUECKON TUCCOLMALINH,
[Tepuoanueckwuii 3akon J[.M1. MenneneeBa, 3aKOH COXpaHEHHUSI MAacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XUMHUHU, MUPOBO33PEHUECKHUE
3HAHUs, JEXKalMe B OCHOBE IMOHUMaHUs NPUUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIE IIPEJICTABIECHUS O CTPOCHUH

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJISIDHOM YPOBHAX




1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHYCCKUX peaKLII/If/'I,
TCPMOANHAMHUYCCKUX u KHHCTHUYCCKUX 3aKOHOMCPHOCTAX ux

MMPOTCKAHUA, O XUMUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTEMAaxX

1.4

(hakTOIOTHUECKHE CBEJIEHUS O CBOHCTBAX, COCTaBE, MOJIYyYCHUU U
0€30IaCHOM  HMCIIOJIb30BAHWU  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH

YCI0BCKa

1.5

oO11re HayyHble PUHIUIBI XMMHUYECKOT O IIPOU3BO/ICTBA (Ha IpUMeEpe
IIPOU3BOJICTBA CEPHON KHCIIOTHI, aMMHAaKa, METaHOJA, NepepaboTKu

He(pTH)

CdopMUpOBaHHOCTH YMEHUH BBISBIISATD:

2.1

XapaKTCPHBIC TIIPHU3HAKKM W B3aNMMOCBA3b HU3YUYCHHBIX HOHSITI/H71,
NPHUMCHATL COOTBCTCTBYIOIIUC TMOHATHA IPHU OIMMCAHUNW CTPOCHHA U

CBOMCTB HEOPraHUYECKUX U OPTaHWYECKHUX BEIIECTB U UX ITPEBPALLCHUI

2.2

B3aMOCBSI3b XUMUYECKHX 3HAHUH C TIOHATHUSMU U MPEICTABICHUSIMU
JIPYTHUX MPEeIMETOB A 00jiee 0CO3HAHHOIO MOHUMAHUS U OObSICHEHUS

CYIIHOCTH MAaTCpHUAJIBHOI0 CIMHCTBA MHUpa

ChopmHrpoBaHHOCTH YMEHHSI UCIIOJIB30BATD:

3.1

HAaUMEHOBAHUS XUMHUYECKHUX COEJIMHEHUN MEXIyHapOIHOIO CO03a
TEOPETUYECKOH U TMPUKIAAHON XUMHUM U TpUBUAJIbHbIE Ha3BAHUSA
BEILECTB, OTHOCSIIUXCS K H3YYEHHBIM KjaccaM OpPraHHYeCKHX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIUKY JUI COCTaBjieHUsI (GOpMYJ HEOPTraHMUYECKUX
BEUIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpaIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHn4ecK1X BELIECTB

ChopmupoBaHHOCTH YMEHHUSI KJIaCCU(DUIIUPOBATH:

4.1

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHHA H

KPUTCPUHN I Knaccn(bnxaunn HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHru4cCKUc BCHICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHsA H

KPUTCPUHN I Knaccn(bnxaunn HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM TMPH3HAKAM (YHCIy W COCTaBYy pPEarMpyrollux BeIEeCTB,
TermmoBoMy 3(dekTy peakuuu, H3MEHEHHMIO CTeleHed OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y49aCTuro KaTaJ'II/ISaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHUA XapaKTCPU30BATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H BO36y>K,I[éHHOM COCTOSIHI/II/I) U HOHOB

XAMUYECKHX dJIeMEHTOB 1 — 4 nepnuoaoB HCpHOI{H‘-IGCKOﬁ CHUCTCMBI




J.1. MenneneeBa 1 ux BaJICHTHbIE BO3MOXHOCTH, UCIIOJIb3YS IIOHATUSA

S-, p-, d-3NEKTPOHHBIE OPOUTANIN, SHEPTETUIECKUE YPOBHU

CchopMupoBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 110

IIEpHOJIaM U IPYyIIIaM

ChopMHpOBAaHHOCTE YMEHHUS COCTaBIISATh YPABHCHHSI XUMHYCCKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIBHBIX pealqmﬁ IMoCpCaACTBOM

COCTaBJICHHS 3JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ

7.2

YPAaBHEHUs PEAKUMN pa3JIMYHBIX THIIOB; IIOJHBIE M COKpAIIEHHBIE
YpaBHEHUs pEaKIUil HOHHOro OOMEHa, YYWUTHIBasl YCJIOBUS, MpU

KOTOPBIX 3THU pC€aKI1 UAYT OO KOHIA

7.3

peakiuii TUAPOIN3a, PeaKiMii KOMIUIEKCOOOpa3oBaHUsl (Ha MpUMeEpe

TUIPOKCOKOMITIIEKCOB IIMHKA U aJTFOMUHUS)

CdopMUpOBaHHOCTH YMEHUS TTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX TMpUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHWNW OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- W T-CBSA3M), B3aUMHOT'O BIIUSIHUSL aTOMOB U
IpyII aTOMOB B MOJIEKyJaX, a TakkKe OT OCOOCHHOCTEW pean3aluuu

Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUS peaKkLnui

8.2

XapaKTCPHbIC XHMHYCCKHC CBOMCTBa BCIICCTB COOTBETCTBYIOIIMMU

SKCIIEPUMEHTAMHU U 3alUCAMHU YPAaBHEHUN XUMUYECKUX PeaKIuil

ChopmHupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTaB M BaKHEHIINE
CBOICTBa BEIIECTB, MPHUHAUICKAIINX K OINpeAeiaEHHBIM KilaccaM |
rpynnaMm coeluHeHuil (MpocTble BELIECTBA, OKCHJbI, THIPOKCHIBI,
COJIU; YTJIEBOJOPO/IbI, MPOCTHIE 3(UPBI, CIIUPTHI, PEHOIBI, aTTbICTUIb,
KETOHBI, KapOOHOBBIE KHCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIIEBOIbI,

aMHUHBI, aMUHOKHCJIOTBI, OCIIKH )

10

ChopmupoBaHHOCTh yMEHHSI MPOBOJUTH PACUETHI MO XHUMHUYECKHUM
dbopMynaM M ypaBHEHHMSIM XUMHYECKHX PEAKIUil C UCIOIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOTHUeCTBa BEIIECTBA) MPOAYKTa PeaKIMU, €CIIH OJHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpeneIEHHOMN
MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA MIIH IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOW MM 00BEMHOM JI0JIM, BBIXOJIa MPOAYKTa pPEaKIH

10.3

TeroBoro 3dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN Ia30B

10.5

0 HAXOKJICHUIO XUMUYECKOU (POpPMYJIBI BElIecTBa

11

Bilagenue cucteMoi 3HaHHNM O METOJAX HAYYHOI'O IIO3HAHUS SIBJICHUU
OPUPOJIbI, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHHUE
OPUMEHSTh ATH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEIOBAaHUU
BEIIECTB U ISl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, MIMEIOLINX MECTO B
IpUpOJIE, PAKTUYECKON NIeATENIbHOCTH 4YEJIOBEKa U B IMOBCEAHEBHOMU

KU3HHU

12

CdopMupOBaHHOCTh yYMEHHUS TMPUMEHSTH (MCIOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB I SKCIEPUMEHTAILHON TPOBEPKHU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XUMHUYECKHX
peakuuid M TPOTHO3UPOBAHUS BO3MOKHOCTEM WX OCYIIECTBIICHUS,
CHUCTEMHBIC XUMUYECKHE 3HAHUS ISl OOBSICHEHUS W MPOTHO3UPOBAHUS
SIBIICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO TPHPOAY; IS TPUHSATHS

TPaMOTHBIX PEIICHHUI MTPOOJIEM B CUTYAIIUSIX, CBI3aHHBIX C XUMUEH

13

CdopMUpOBaHHOCTh YMEHUS TJIAHUPOBATH W MPOBOJIUTH XUMHUECKHI
OKCIIEPUMEHT (TIOJyYeHHE M W3Y4YEHUE CBOWCTB HEOPTaHWYECKUX U
OpPTaHWYECKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOACOIEPKAIIUX OPTaHUICCKUX BEIIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3a/a4 [0  PacIO3HAaBaHHUIO
HEOPTaHWYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOrO  OOpamieHWss C BEIeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIIMPOBATH IIEITH MCCIICOBAHUS; TPEICTABIATh
B pa3inyHON (OopMe pe3ysbTaThl IKCIICPUMEHTA, aHAJIH3UPOBATH U

OIICHUBATh UX JOCTOBCPHOCTDH

14

ChopMHUpoBaHHOCTh YMEHHUS OCYLIECTBIISATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IMYHbIX HCTOYHMKAX (Hay4yHas U
y4eOHO-Hay4Hasi JUTepaTypa, CPEeACTBA MAaccOBOW WMH(pOpMAIMU, CETh
Wnrtepner u papyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnio, nepepadbaTeiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW yueOHOI 3a/1aueit

15

ChopMupoBaHHOCT, YMEHHS TMPOTHO3UPOBATH, AHAIM3HPOBATH U
OLIEHMBaTh MH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW O0e30macHOCTH
HOCIEICTBUM OBITOBOM M MPOW3BOACTBEHHOU JIESATEIBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepabOTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  OINACHOCTb  BO3JCMCTBUS HAa JKUBBIE  OPTraHU3MBI
ONpPENEIEHHBIX BEUIECTB, ITOHMMAas CMBICH IIOKa3aTeNs NpeAeabHON

I[OHYCTHMOﬁ KOHIOCHTpAlM, W IOACHATL Ha MNIpUMEpax CITOCOOBI




YMCHBIICHHA W HPCAOTBpAlICHUA HX BPCIAHOIO BOSHCﬁCTBHﬂ Ha

OpraHusMm 4CJI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D
1O XUMHH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeopeTnueckre OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOSHHs aroma. Pacmpenenenue
JJIEKTPOHOB IO BSHEpreTudyeckuM YypoBHsIM. Kitaccupukanus XuMuUYECKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPTETUUYECKUX YPOBHEH aToMoB (s-, p-,
d-anemenToB). OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMOB. DJEKTPOHHAs

KoH(puryparus aroma. BajgeHTHbIE 27I€KTPOHBI

1.2

Ilepuonnueckass cucrtema xumuyeckux snaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHUH 10
NnepuojiaM M rpyninaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOIHBIX COGHHHeHHﬁ, BBICHIUX OKCHAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1€KTpOOTpUIIATENLHOCTD. CTENEHb OKUCIECHUS

1.4

Buapl xummuueckoi cBs3u (KOBaJIEHTHAS, MOHHAS, METAJUTHYECKas, BOIOPO/IHAS )
u MexaHu3Mbl €€ oOpasoBaHMs. MeXMOJIEKyIIpHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJISIPHOTO UM HEMOJEKYJSPHOIO  CTPOCHHUA. UMb
KPUCTAJIMYECKUX PEmETOK. 3aBUCUMOCTh CBOMCTBa BEIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peaknusa.  Knaccupukarmuss — XUMHYECKHMX — peakiuii B

HeopraHqucxoﬁ n OpFaHquCKOﬁ XAMHH. 3aKOH COXpPaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTh peakiinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (DaKTOPOB

1.7

TemoBbie 3¢ dexThl XUMUYeCKuX peakiuil. TepMoxuMudeckue ypaBHEHUS

1.8

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. MDakTOphl, BIHAIOIIUE Ha

COCTOSIHME XUMHUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunpHble U claa0ble QJICKTPOJIUTEI. Cpezla
BOJHBIX PaCTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHaﬂ, micJIo4yHasd. CreneHb

nucconuanuy. Peaknuyu HOHHOTO 0OMEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bogopoausiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHICHTpAlUH pacTBOPOB: MaccCoBast H0JIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsle u

HCHACBIIICHHBIC paCTBOPBI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI




1.12

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peakinu. [loBeieHne BenecTB B cpesiax ¢

pasHbIM 3HaYeHreM pH. MeToel 31eKTpoHHOTO OasiaHca

1.13

DJEeKTPOJIU3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYECKUX COCIMHEHU . Homenxiarypa

HCOPTraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHvii, aJIFOMUHHNA, IIMHK, XpPOM, XeJIe30, Mellb) U UX coenuHeHui. OOrmiue

CIOCOOBI TOJYYECHUSI METAJIJIOB

2.3

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETA/IOB (TajJoreHOB, CEphl, a30Ta,
dochopa, yriaepoma W KpeMHHUS) M HX COCIWHEHUH  (OKCHIOB,

KHCIIOPOJICO/IEPKALIUX KUCIOT, BOAOPOIHBIX COEAMHEHNI )

2.4

I'enetmueckas CBSI3b HCOPraHNn4Y€CKUX BEUICCTB, IPUHAIJIC)KAIUX K

Pa3IMYHBIM KJIacCcaM

2.5

Wnentuduxanus Heopraundecknx coeanHeHui. KauecTBeHHbIE peakIuy Ha

HCOPTraHMYCCKHUEC BCIIECCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHHUS OpPraHUYECKUX
coequHeHnii A.M. bytiepoBa. YTiepoHbIil CKEIET OPraHuueCKON MOJIEKYJIbI.
KpaTHOCTP XMMHUYECKON CBSI3H. S- U P-CBS3H. sp3-, sp2-, Sp-THOPUAN3ALINN
opOuTanei aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus moJieky. ['omonoru. ['omonoruyeckuii psaa. Mzomepus u nzoMmepbl

3.2

[lonsitTne o ¢yskuuonanpHOW rpynme. OpueHTauuoHHbIE  APPEKTHI

3aMECTUTENIEH

3.3

[IpencraBienne o kiaccuPUKAMM OpraHUYecKuX BellecTB. HomeHnkmarypa
OpPraHMYECKUX COCJIMHEHUN (cucTeMaTHueckas) M TpHUBHAJIbHbIE Ha3BaHUSA

Ba)KHEHIITHX HpeHCTaBI/ITCHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

34

CBoOOHOpaAMKAIBHBIE M HWOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHE O

Hykieoduie u snekrpoduie. [Ipasuino Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. XMMHUYEeCKHE CBOMCTBA aJIKaHOB: raJJorcHUpOBaAHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC Pa3JIOKCHUEC, KPCKHHI, H30MCpHU3allus, I'OPCHHUC. HOHy‘IeHI/IC
AJIKaHOB. ]_II/IKJ'IOEUIKaHLI. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJIKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankennl. XUMUUYECKHE CBOMCTBA: peakiun NpuCOCANHCHUA (raHOFGHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAJIOTCHUPOBAHHUC, I‘I/I,Z[paTaLII/ISI), TropCHU:A, OKUCICHUA U
NoJIMMCpU3alvu. HpOMBII_HJ'IeHHLIe n J'Ia60paTOpHLIC CIIOCOOBI MOJIYUCHU

AJIKCHOB




3.7

Ankaauenbl. XMMHUYECKHUE CBOMCTBA AJIKAJMEHOB: PEAKLUU IPUCOEAMHEHHUS
(rugpupoBaHMe, TaJlOT€HUPOBAaHKE), FopeHust U noauMepusanuu. llomyuenue

AJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOICTBA: peakuy IPUCOEAUHEHUSI (TaJJOTEHUPOBAHUE,
THIPUPOBAHUE, THAPATALUS, THAPOTAIOTEHHPOBAHNE) KaK CIOCO0 TOIYYEeHUS
IIOJIMMEPOB U JIPYIUX IOJE3HBIX NPOAYKTOB. Peakumm 3amemenus. ['openue
aleTuIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpHOIO ILIAMEHH Ui CBapKu U

pe3ku MetasuioB. [IpuMenenue aneruneHa

3.9

Apenbl. XuMHYECKHME CBOWCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOECAUHEHMs (TUIpUpOBaHHUE, TajoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Toiyosa. [lomydenue GeH3ona.
Oco0EeHHOCTH XUMHUYECKMX CBOMCTB cTuposia. [lomumepusanus crupoa.

CriocoObl ToTy4YeHus: ¥ TPUMEHEHUE apPOMATUUECKHUX YTIIEBOJOPOJIOB

3.10

Cmupter. IlpenensHple OAHOATOMHBIE CIHMPTHL. XHMHYECKHE CBOMCTBA!
B3aMMOJICHICTBHE C HAaTpUEeM KaK CIMOCcO0  YCTAaHOBICHUS  HAJIWYUS
TUAPOKCOTPYIIBL, C  TaJOr€HOBOJOPOJAMU  KaK  CIOCO0  IMOJy4YEeHHUS
pacTBopuTeNel, BHYTPU- M MEXKMOJIEKyJsipHas JAeruapartanus. Peaxnus
ropenust. [lomydeHnue sTaHoma: peakiusi OpOXKEHUs TIFOKO3bI, THApaTaIUs
STWIEHA. OTWICHIJUKONIb W TIVIMLEPUH KaK MPEACTaBUTEIN NPEIeIbHbIX

MHOT'OQTOMHBIX CITMPTOB

3.11

®enon. XumMudeckue cBoiicTBa (heHona (peakiuu ¢ HaTpUueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomydenne penona

3.12

Anpaeruabl. XUMUYECKUE CBOMCTBA MPEIEIbHBIX allbJIEIHIOB: THAPHUPOBAHUE;
KayeCTBEHHbIC PEaKUMU HAa KapOOHWIBbHYIO IpyHIy (peakiusi «cepeOpsHOro
3epkaina», B3aumoeiictaue ¢ ruapokcugoM meau (II). Ilomyuenue npeaenbHbIx
QIbJICTUJIOB: OKHUCIIEHWE CHUPTOB, TUApaTalus areTuiieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTi PEaAKIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCIOTEl. XMMHUUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOICTB MypaBBHHOfI
KHCJIOTHI. HonyquI/Ie NpeaACIbHBIX OIHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:
OKHCJICHHUC QaJIKAHOB, AJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue

MMpCACIbHBIC U HCTIPCACIIbHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxuble >¢upsl U xupbl. CnocoObl TOJyYEHHsSI CIOXKHBIX 3(UPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue clIoXHBIX 3(UPOB B
NUILEBOM U map@roMepHON MPOMBIIIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XUMHMUYECKHE CBOMCTBA JKHUPOB:

TUAPHUPOBAHUEC, OKHCIICHHC. FI/II[pOJ'II/B, HJIM OMBUICHHUC, KHUPOB KaK CIIoco0




MPOMBIIIICHHOTO TOJIY4YEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBbIX KHCIIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMH C YYaCTHEM CIHMPTOBBIX U
aJIbJIETMIHOM TPYI U MOJOYHOKHCIIOE OpoxkeHue. IIpuMenenune ritokossl, eé
3HA4YECHHUE B JKU3HEIEATEIILHOCTU Opranusma. Jlucaxapuisl: caxaposa, MaJIbTo3a.
BoccranaBnuBaroomue M HEBOCCTAHABIMBAIOLIME Aucaxapuabl. ['maposns
nucaxapunoB. [lomucaxapuapl: kpaxmai, rukoreH. CTpoeHUue MakpOMOJIEKYJI
Kpaxmalla, TJMKOI€Ha M LeJUIono3bl. PU3NYecKue CBOWCTBA Kpaxmala U
LEJTINIO3bl.  XMMHUYECKHE CBOMCTBA Kpaxmala: THJpOJIN3, KauyeCTBEHHas
peakuus ¢ HoJoM. XMMHUYECKHE CBOWCTBA LIEUIIONO3bI: THAPOIN3, ITOJIyYEHUE
s¢upoB uemnono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMuHBI. AMHHBI KaK OPraHUYeCKHE OCHOBAHUSI: PEAKIIMU C BOJOU, KUCIOTAMH,
peakius TOpeHUs. AHWIWH KaK TMPEICTABUTENh apOMATHUYECKHX aMHHOB.
XWMHUYECKHUE CBOWCTBA aHWJIWHA: B3aUMOJICHCTBHE C KHCJIOTaMH, OpPOMHOMN
BOJIOM, okucieHue. [lomyyeHne amMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHUCIIOTBI ¥ O€NKH. AMHWHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYECKHE
coequHeHusi. OCHOBHBIE aMUHOKHUCIOTHI, oOpa3ymouue Oenku. XUMHYeCKHe
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIlrs, KaYeCTBEHHbIE (I[BETHBIE) PEAKITUN

Ha OenKu

3.18

CtpoeHre W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEpPOB OT
cTpoeHus: MojeKyJl. OCHOBHBIE CHOCOOBI MOJTYYEHHS BBICOKOMOJIEKYJISIPHBIX
COEIMHEHMI: peakIuy MoJIMMepHu3aluy U noaukonaeHcanuu. Kinaccudukanus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpPraHU4YCCKHUX COCHHHCHHﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacCliO3HaBaHUEC OPraHN4YCCKNX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KiIaCCaMU OPraHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMusl B TIOBCEIHEBHOW >ku3HU. IlpaBuia Oe3omacHOil pabOTHI C €IKUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XHMUHU

4.2

XuMus 4 310poBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03iCTBO. XUMUS
B NPOMBIIUIEHHOCTH. XUMHMS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB 1 ucnonb3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XUMHS U 3KOJOrusa. XHUMHUUYECKOE 3arpsA3HCHUC Oprn(anmeﬁ Cpeabl U €ro

nocnencteus. Oxpana ruapocgepsl, MouBbl, aTMocdepsl, (GIopsl U GayHbl OT




XUMHYECKOTO 3arps3HeHus. I[Ipobiema OTX0MO0B M TMOOOYHBIX MPOAYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHHKHU SHCPIruu

OO0mue mpeacTaBIeHusl O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYECKUX

BELLIECTB (Ha MpUMEpPE IPOM3BOJCTBA aMMHUAKa, CEpHOU KUCIOThl). UEpHas u

4.4 nBetHas  Meramiyprus. Crekio M CWIMKAaTHas  IPOMBIIUIEHHOCTb.
[IpombiuienHass  opranudeckass xumus. Cblpb€ Uil OpraHUYECcKOi
IPOMBIIITIEHHOCTH

5 Tunbl pacy€THBIX 33184
51 Pacuérbl Macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
' BEILECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIMUX B PEAKIIMM BEIECTB

5.2 Pacuérsl TemioBoro addexra peaknuu

53 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUECKUX PEaKIUAX

54 Pacuérsl maccel (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH

' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit miin 00BEMHOMN TOJU BBIXO1A MPOTYKTa PEAKLIUU OT
' TEOPETUYECKH BO3MOXHOTO
Pacuérbl macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEaKIIUU, €CIIH

5.6 OJIHO M3 BEIIECTB JJAHO B BUJIE PAaCTBOpA C OMPEACIEHHON MacCOBOM J10IeH
PacTBOPEHHOTO BEIIECTBA

57 Pacuétsl ¢ ucnonp30BaHNEM NOHATHI «MaccoBast OIS, «MOJISIpHas

' KOHIIEHTPALUA», «PACTBOPUMOCTb)
HaxoxxaeHune MoJeKyIsipHOi (popMyJibl OpraHu4ecKoro BeecTBa o ero

5.8 IUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, WM 110

OPOAYKTaM CrOpaHus




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

* Xumus; 10 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «IIpocBenienue»

» Xumus; 11 knacc. yrny6nennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jlyanna B.B. O6mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAy»; AKIIMOHEpHOE 00IIIECTBO

«H?;,ZI&TGJILCTBO ((HpOCBCIIIGHI/Ie»

METOJUYECKHUE MATEPHUAJIbBI IJISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET



