


HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpaMma mo XMMHHM Ha YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTeIbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COQ), mnpencraBineHHbIX B DepepaqbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOXKEHUN
«Crparerun pas3sutus Bocriutanus B Poccuiickoin @enepanuu Ha nepuon ao 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XYMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywamuxcs 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-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
OINpeJeNICHNE: MPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOI0B K (OPMUPOBAHUIO COJIEP)KATEIHHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KCHUN OOydYarommuxcsi 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-TI03HABATENbHBIX ~ 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 60bI10e 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-HaydHbIe MpeaMeTh», «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 OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. PellieHue 3Tol 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: (yHIaMEHTAIBHBIX
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 TIO3HABAEMOCTH SIBIIGHUM MPUPOIHI,
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, coctarisaeT 204 yacos: 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.
Mexanu3Mbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
akuentopHsiil). TuUmbl NepeKkpbIBaHUS ATOMHBIX OpOUTallield, G- U T-CBSA3M.
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
HoMeHKIatypa opranudeckux coenuHeHuid (IlUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccUUKAIUs OpraHUYecKUx 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 |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYIN aJKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, o-cBsizb. DHU3MYECKUE 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.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTYpHasi U Te€oMeTpuuecKas
(tuc-Tpanc-) uzomepus. duznueckue CBOMCTBA aTKeHOB. XUMHYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU 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
CONPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenudenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, o0mas ¢hopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SpP-
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)), kadecTBEeHHOE OOHApYyKEHUE
yTJiepo/ia ¥ BOAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJYUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ koyueknusiMu «Hedts» u «Yromwy, ¢ obpasimamu
MJIaCTMAacC, KaydyKOB W PE3UHBI, MOJICJIMPOBAHUE MOJIEKYJ YTJEBOJIOPOIOB U
rajOr€HIPOU3BOIHBIX YTIEBOJOPOIOB.

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.

O6mmas 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).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa 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(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEUCTBHE
pacTBopa III0K03bI ¢ TuaApokcuaoMm Meau(ll), B3aumoneicTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3aj7ady 1o Temam «CroupTtel U (EHOJBDY,
«Kap6oHoBbie KUCTOThI. COXKHBIE 3(DUPHI».

A30Tcojep:Kaniue opraHudecKue coeMHeHHs.

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,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psana. CTpoeHUE aHWIIMHA.
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.

AmMunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJMUWH, alaHuH. @OuU3WyYeckue CBOMCTBA  aMHHOKHCIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
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
«A30TCcoepKalllie OPraHnuecKue CoeJuHEeHUs» U «Pacrno3HaBaHne opraHuYeCcKux
COEMHECHUIN.

BbicOKkOMOJIEKY ISIDHBIE COeIMHEHHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



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-HAYUYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (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 OCHOBbI XUMHUH.

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-onmementsr). PacnpeneneHue 5SJIE€KTPOHOB 10 AaTOMHBIM — OpPOMTAISIM.
DNEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlM HMOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[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. DHEPTUsl U JJIMHA 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 MacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
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 comneid. 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.

I'anorensl. HaxoxaeHne B mpuUpoje, CIOCOOBI MOMyYeHHS, (HU3UUCCKHE H
XMMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHEeHIe KUCIOPOACOIepKaIIUe
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne TaJOreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIOCOOBI TMOIYYCHUS
Kkuciopona. OU3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHUE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxnenue B mOpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuyeckue cBoctBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). 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 COeIMHEHUI. A30THBIE y100pEHHUS.

®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
yraepoaoM. Okcup yriepoxaa(ll), okcun yrinepona(lV), yronpHas kuciiora u eé
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
xuMu4deckue cBoiicTBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[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.

Oo6miast xapakrepuctuka meTtawioB |A-rpynmsl [lepuognueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuil u kanuii: nomydeHue, Qu3ndeckue u XUMHUIECKHE
CBOMCTBa, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mrast xapakrepuctuka metamuioB |lIA-rpynmer [lepuonuyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJiydyeHue, (QPU3NUYEeCKue u
XUMUYECKHE CBOMCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COECJAUHEHUH.
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.



OO0mast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpynm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

Ou3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(Vl). Xpomatsl U Auxpomatbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne u NnpuMeHEHUE Xpoma.

OU3UUECKUE Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHCHUU.
Baxneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). IlepmanranaT kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

®u3nYecKue U XMMUYECKHUE CBOMCTBA K€Ji€3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne 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 KOJUIeKIMUu «MeTamasl W CIUJIaBbl», B3aUMOJCHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
HIeJI04Yel, KAYECTBEHHBIE PEaKLIMM Ha HEOPTaHMYECKUE aHMOHBI, KATUOH BOJOPO/Ia
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«T"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U HX COCTUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TOATPYIII.

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 OJTHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHIIEHTPAIIMHU 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, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUHbIE TIOHATHS: SBJICHUE, HAYUYHBIN (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.

buomnorus: kierka, opraHus3M, sKocucTema, onocdepa, MeTadboIu3M, MaAKpO- 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 PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICJICHBI CIECAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOy4YarolmUMHUCST POCCUMCKON TpaXXJaHCKOWM HJIEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOTPEACICHUIO; HAJTMUYME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
PaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYPhl; CHOCOOHOCTh CTaBUTH IIEJIU U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce peajan3aluyd o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATETLHOCTH IIPH CO3AaHNU YUeOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATEIFHBIX 3a]1a4, BHIIOJTHEHUN XUMHYECKIX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEUYSCTBEHHON XMMUH;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pEe3yJbTar
JUINTENbHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U ITPAKTUKOB;

HMHTEpPECa U ITO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEIYOLIIEM aHAIN3E
MH(pOpMALINH O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSA3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHMWS IICHHOCTEH 370pOBOTO MW 0Oe3omacHOro o0pa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
TIOBCETHCBHOM JKU3HH, B TPYIOBOH JACATEIHHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIONIUX 30POBBIO M KU3HHM JIFOJICH;

OCO3HAHMS TOCCACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIMOTpEeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHMX BHJIAX
NEeSITEBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PpEIICHWU MPAKTHUYECKUX 3ajad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

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

yBaXKECHUS K TPYY, JIOJSAM TPYJla U pe3yJibTaTaM TPYI0BOH €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOH TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anri COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) PK0JI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKHU I11€JIECO00PAa3HOr0 OTHOMICHHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

NMOHMMAaHHS TI00ATBFHOTO XapakTepa HKOJIOTHYECKUX MpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COMMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUN XUMHH IS
PENICHHS BOMPOCOB PAIMOHATBLHOTO MPUPOIOTIOIE30BAHMS;



AKTUBHOI'O HENPUATUA JECHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
U 0OIIIECTBEHHOMN PAKTUKHY;

NOHUMaHUs CrnenupUKU XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPY’KaroIeM MUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU JUISI  COBPEMEHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaKHOW POJIM B CO3/IaHUH
HOBOW 0a3pl MaTepUalbHOM KYyJIBTYpPbl, B pEHICHUH TJIOOAIBbHBIX MPOOIIEM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPrE€TUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPpya U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IOHUMAHUS CYIIHOCTU METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMS 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
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM000pa3oBaHUIO0, K AaKTHBHOMY TIOJYyYECHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMM;

MHTEpeca K OCOOCHHOCTSIM TpyJZia B Pa3iINYHbIX cdepax mpodeccrnoHaATbHON
NEATETBHOCTH.



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;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB U
XUMUYECKHUX PEaKIUil;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3UM MEXAY 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 HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONIB30BaHNSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM Cpene;

BJIQJICHHE  CHCTEeMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
oboyouka aroma, S-, P-, d-aromMHBIe OpOWMTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOuTaNei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIepOAHBINA CKENET, PYyHKIIMOHAIbHAS
rpynmna, pajgukai, CTpyKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M NPOCTpaHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), H30MEpPbI, TOMOJOTHYECKUN P, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpPKAlUE OpraHUYeCKUe COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS, TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTpPOEHUS OpPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs
U TpEeBpallleHHs] HHEPrUd TMpPU XUMHYECKUX peaklusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $3bIK XMUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKalMe€ B OCHOBE
NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKHUX SIBIICHUN; TTPEICTABICHUS O
MEXaHU3Max XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYTII aTOMOB B
MOJIEKyJTaX (MHIyKTHUBHBIH U Me30MepHBIH 3¢ dexTrl, opueHTanTsl | u |l 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 METAHOJIA, TIEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJI COCTABJICHUSI MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX ) (DOPMYJI OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI U PACKPbIBATh UX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBICHHS



ANIEKTPOHHOTO OallaHca JTUX peaklUMid, peakuuid HOHHOro oOMeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHUI;

M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJICKHOCTh HM3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OMNpPEAeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS IJsl OTIEIBHBIX
MpeICTaBUTENE OPraHMYEeCKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru]], aleTOH, MYypaBbHHAs
KHCJIOTa, YKCyCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NAIbMUTHHOBASI KUCIIOTHI,
INIMLMH, alaHuH, MajlbTo3a, (PyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpyTHE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHHUAX (KOBaJieHTHAas M WOHHAas CBA3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh yMEHUS MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, PU3NIECKHUE
U XMMHYECKHE CBOMICTBA THUIIMYHBIX IIPEICTABUTEIECH pPa3IUYHBIX KJIACCOB
OpPraHMYECKHUX BEILECTB: AJIKAaHOB, [IMKIOAJIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOAOB, CIUPTOB, aJbAETUIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, XKUPOB, HUTPOCOECIUHEHUN U aMHHOB,
aMUHOKHCIIOT,  O€JKOB,  YIVIEBOAOB (MOHO-, JAM- U  IOJHMCaxapuioB),
WUIIOCTPUPOBATh ~ I'E€HETHUYECKYK0  CBSI3b  MEXJIYy HHMH  YPaBHEHHUSAMHU
COOTBETCTBYIOIIMX XHMMHMUYECKMX pPEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyr;

c(OpMUPOBAHHOCTh YMEHHs TMOATBEPKAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKU YTJIEBOAOPOTHOTO
CBIpbs (HEPTH, MPUPOTHBIN Ta3, YTOJIb), CIIOCOOKI €T0 MEePepadOTKH 1 MPAKTUIECKOE
IIPUMEHEHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJACHHUS CHCTEMOH 3HAaHUN O €CTECTBEHHO-HAYUYHBIX
MeTOoJaX MO3HAHWs — HAONIONEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIECPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 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(hOpMUPOBAHHOCTHh YMEHHI: BBHISBIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU 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 SABJICHUHN, 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  DKOJIOTMYECKOHW  O€30MacHOCTH  MOCJEACTBUS  OBITOBOW |
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
MIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IICJCHAMPABICHHBINH TOUCK
XUMUYECKOW 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,
DJIGKTPOHHAss 000JI0YKa aroma, S-, [P-, O-aToMHBIC OpOMTaIM, 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, JJIEKTPOJIUTHUYECKAsl JUCCOLMALNs, CTEIEeHb JUCCOLIMALINY,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(deKT
XUMHUYECKOU PEAKLUH, CKOPOCTh XUMHUUECKON PEAKLMH, XUMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLHMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIIUE B OCHOBE IOHUMAaHUs IPUYNHHOCTHU
U CUCTEMHOCTH XUMHUUYECKHUX SIBICHUW; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJSIPHOM YpPOBHSX;
MPEICTABICHNAS] O MEXAaHU3MAaX XHMMHUYECKHX PEaKUWi, TEPMOAUHAMUYECKUX U
KMHETHUYECKHX 3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XUMHUYECKOM DPAaBHOBECHH,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PAKTOIOTHUECKHE CBEJEHHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCMOJIb30BaHUN BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY M NPAKTUYECKOW NESITENbHOCTH YEJOBEKa, OOIIMX HAyYHBIX
MPUHIMIIAX XUMUYECKOT0 MTPOU3BOJICTBA;



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,
cuctematnueckyto HomeHkiatrypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMHUUYECKOW CBsA3U (KOBaJIGHTHas,
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 BBIOMpAaTh OCHOBAaHUS U KPUTEPUH ISl KJacCUUKAIIH
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEaKIUU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPHUOJUUYECKOTO 3aKoHa /I,
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHWYECKHMX DJIEMEHTOB II€PBOrO—UYETBEPTOTIO IIEPUOJIOB
[Tepuonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aToMHBbIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XMMHYECKHX JJIEMEHTOB M WX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckon cucremsr [l W
MenpeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOUCK;

chOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJYy HEOPraHMYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklrii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U



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
HNOHATUSAMH U TIPEJCTABICHUSMH 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(hopMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyaol u jabopaTopHbIM 0OOpyIOBaHUEM, OOpalleHusi C BelIeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSMU [0 BBHITIOJHEHHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OTBITOB, 9YKOJIOTHYECKH I€JIE€COO0pPa3HOr0 TMOBEICHUS B OBITY W TPyAOBOH
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHON
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 HHGOPMALIUK B PA3IMUHBIX UCTOUHHKAX (Hay4dHas 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 NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHUSI OPTaHUYECKUX COeTMHEHU A. M. 8 0 0
bytneposa
Hroro mo pazneny 8
Pa3znea 2. YriieBoaopoanbl
[IpenenbHbIE YTIeBOIOPOABI — allKaHBI,
2.1 P Y P 5 0 0
LUKIIOATKaHbI
HenpenenbHble yrieBoaopO/Ibl: aKEeHBI,
29 pen y 10poa 14 0 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pOo bl (apeHbI) 8 0 0
[IpupoaHbIe HCTOYHHUKY YTIIEBOJOPOIOB U UX
24 pUpOa y 0po1 4 0 0
nepepaboTka
2.5 ["anmoreHnpou3BOIHBIE YTIEBOIOPOIOB 4 1 0
Uroro no pazueny 35
Pazpnen 3. Kucnopoaconep:xanue opranudeckue coeAUHEHUs
31 Cruptsl. DeHon 11 0 1




KapOoHuIbHBIE COeTMHEHUS: ATbJICTUIBI 1
3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKups

3.3 YrieBomsl 9
Hroro no pazneny 41
Pa3znen 4. A3orcoaep:kaiye opranHnyecKue coeTMHeHUus

4.1 AMUHBI. AMHUHOKHCITOTHI. beakn 12
Hroro no pazgeny 12

Pa3zpnen S. BoicokOMoOJIeKYISIPHBIE COeIMHEHUS

51 BrIicokOMOnEKyIIIpHBIE COETMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u Ilepuoauueckas cucTeMa XUMHYECKIX 9 0 0
anemenToB J[. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro no pazaeny 39
Paznea 2. Heoprannueckast xumusi
21 Hemeranms 31 1 3
2.2 Mertabl 23 1 2
Hroro no pazueny 54
Pa3pen 3. Xumus 1 ;Ku3HbL
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9 0 1
KU3Hb
Uroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 9

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, MIPEICTABICHUE O MHOI000pa3nun
OpPraHWYECKNUX COECIMHEHHUU

DNEeKTPOHHOE CTPOEHUE aToMa yriiepojaa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoaa

XUMHUYECKasi CBSI3b B OPraHUYECKHUX
coeMHEeHMIX. MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHHs] OpraHu4eCcKUX
coequHennii A. M. bytneposa

Bubl nzoMmepun: cTpyKTypHas,
MPOCTPAHCTBEHHAsI. DJIECKTPOHHbIEC

3¢ dEeKThI B MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUN

[IpencraBnenue o KiaccuGpUKaI 1
CHUCTeMaTH4YeCcKasi HOMEHKJIATypa
(TUPAC) oprannuecKkux BEIIeCTB




Knaccudukamnus peaknuii B
OPraHU4eCKOM XUMHUH

Cucremarusanus 1 0000ILEHNE 3HAHUH
o TeEME

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

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxaeHnue aikaHOB B IPUPOJIE.
Crioco0b! MoNTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[uxnoankanel: o0mas Gopmyna,
HOMEHKJIATypa ¥ H30MepHs, OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB,
CTIIOCOOBI IOYYCHHUS ¥ IPHMECHEHUE

13

Pemenue pacuéTHBIX 3314 Ha
oIpeiesIiCHUEe MOJICKYJIIPHOU (HOPMYITbI
OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOAIIUX B
ero cocras. CucreMaTu3anus u
000011IeHHEe 3HAHUH T10 TEME

14

AJIKEHBI: TOMOJIOTHYECKH psijl, oOmas
(dbopMyIia, HOMEHKIIATypa, YIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpyKkTypHas ¥ IIUC-TPaHC-U30MEpUs
AJIKEHOB




duznueckre 1 XUMUYECKUE CBOMCTBA

15
ankeHoB. [IpaBuino MapkoBHMKOBa

16 CriocoObI TOJTyYeHUS ¥ IPUMEHEHHUE
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[losydyeHune aTUiIeHa U U3YyYEHHUE €T
CBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha

18 OTIpeJIeTICHUE MOJICKYJISIPHOUN (hOPMYJIBI
OpPTraHWYECKOTO BEIEeCTBA
AJKaIMeHbl: CONPsKEHHBIE,

19 M30JIMPOBAHHBIC, KYMYJIHUPOBAHHBIC.
Oco0EeHHOCTH IEKTPOHHOTO CTPOSHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

21 Crioco0bl MoNTy4eHus ¥ MpUMEHEHHe
aJIKa/IneHOB
AJKMHBI: TOMOJIOTHUECKHH psiJi, o01as

9 (dhopMyIia, HOMEHKIIaTypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
(uznueckue cBoicTBa

23 XUMUYECKUE CBOWCTBA AIKMHOB

o KauecTBeHHBIE peakiny Ha TPOHHYIO
CBSI3b

o5 CrniocoOblI 1oTyueHust U IpUMEHEHNe
AJIIKMHOB

26 Pemrenue 3agau: pacy€Tsl M0 ypaBHEHUIO

XHUMHYECKON peaKknunun




27

CucreMaruzanuys U 0000ILIeHUE 3HAHUN
0 TEME

28

ApeHBbI: TOMOJIOTHYECKUH psifl, 001Ias
(dbopMyIta, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OCH30J1a ¥ TOJTy0JIa, NX (PU3HUYCCKUE
CBOMCTBaA

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU
MIPUCOETMHEHM S, OKUCIIEHHE TOMOJIOTOB
OeH3ona

31

OCcOoOEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIa

32

Pemenue pacu€rHbIx 3a1a4 Ha
OTIpeJIeTICHUE MOJICKYJIIPHOUN (hOPMYJIBI
OpPTraHUYECKOTO BEIIEeCTBA

33

Crioco0bl MoyTy4eHus U MpUMEHEHHe
apeHoB

I'enetnueckas cBs3b MCXKOY pa3IndYHbIMU
Kj1acCaMu yriji€eBoaopoaoB

35

Pacuétbl o ypaBHEHUAM XUMHUYECKUX
peaknuii. CucreMaruzaius u 00001IeHHEe
3HAHUHU II0 TEME

36

[Tpupoausiii ra3. IlonyTHble HeQTAHBIE
rasbl

37

KaMmeHHBI# yrosib U IpoyKThI €ro
nepepadoTKu




38

Hedts u ciocoOb1 €€ mepepaboTKy.
[TpumeHeHre TPOIYKTOB MepepadboTKu
HepTH

39

I'enernueckas CBA3b MCKAY pa3IndHbIMU
KjlacCaMH yrijieBoaopoaoB

["anoreHonpon3BoAHbIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLIuu
3aMelleHus TajJoreHa

41

JeWcTBue menoyvent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

Cucrtematusanuusa 1 0000IIIeHNE 3HAHUI
1o paszaeny "Yrieroaopoas”

KontponbHas padoTa o reme
"Yraesomopobr"

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psiji, obmmas popmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KIIaCCU(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB

46

Crioco0n1 MOJIYUCHUA U IPUMCHCHUC
OJHOATOMHBIX CITMPTOB

47

IIpocTble 3¢hupbl: HOMEHKIIATYpa U
n3oMepusi, 0COOEHHOCTH (PU3NYECKUX U
XMMHUYECKHUX CBOICTB




hdHOFO&TONHHﬂCCHHpTHIBTHHGHFHHKOHB

48 U TIHILEPHH, UX GU3UIECKUE U
XUMHYECKHUE CBOMCTBA

49 CriocoObI 1moTyueHusi 1 IPUMEHEHNE
MHOTOATOMHBIX CITUPTOB
@DeHOoII: CTPOEHUE MOJIEKYJIBI,

50 (dbuszmveckue cBoicTBa. TOKCUUYHOCTh
(dhenomna

51 Xumudeckue cBorcTBa (penomna

50 CriocoObI rmoTyueH s 1 IPUMEHEHNE
dhenomna
[IpakTueckas pabota Ne 2. Pemenue

53 AKCTIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"Crupthl 1 heHoBI"

54 CucreMaruzanys 1 0000IeHNE 3HAHUN
0 TeMe
AJbAErubl U KETOHBI: SJIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOM IPYIIIBL;
rOMOJIOTHYECKHUE Psifibl, 001mas popmya,
M30MepHs U HOMEHKIJIATypa

56 AJbaeruibl U KeTOHBI: (U3NYECKUE
CBOICTBA; peaklUy IPUCOEAUHEHUS

57 Peakuuu okucieHus U KaueCTBEHHbBIE
peaKIuu albJIeruI0B U KETOHOB

58 CriocoOblI MoTyueHus! ajbAEruI0B U

KCTOHOB




59

OnHOOCHOBHBIE MTpeIeIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS X
MOJIEKYJI

60

N3omepust 1 HOMEHKIAaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKre CBOICTBA

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbHUHON
KHCI0Thl. MHOrooOpa3sue kapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICHINX
KapOOHOBBIX KHCIIOT

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

Crioco0bl MoJTy4eHUs U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

66

CrnoxHuble 3(QUpPBI: TOMOJIOTUYECKUN PSII,
obmas popmyia, uzoMepus u
HOMEHKJIATypa

67

dusnyeckue 1 XUMUYECKAE CBOWCTBA
a¢hupoB

68

Pemenue pacuérHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOM PEAaK1U, HA
orpeeneHNe MOJIEKYIIpHOU (HOpMyITbI
OPraHUYeCKOro BEUIECTBa




69

[Ipaktudeckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
"KapOoHoBbie KUCIOTHI. CIOXKHBIE

a¢upsr"

70

XKupsr: crpoenne, pu3nvecKue u
XUMUYECKHUE CBOMCTBA (TUAPOITH3)

71

Oco0eHHOCTH CBOICTB KHUPOB,
COACPIKAIINX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX
KHCIOT, nX MoroIee aevcteue. [loasarue
0 CUHTETHYECKHX MOIOIIHNX CPENICTBAX
(CMCO)

73

I'eneTnveckas CBsI3b YIII€BOJOPOIOB H
KHCJIOPOJICOICPIKAIINX OPTaHHIECKUX
BEIIECTB

74

Pacuétel mo ypaBHEHUAM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHNEe 3HAHUN
110 TEME

76

OO61as xapakTepuCcTHUKa YIIIEBOJOB U
KiaccuguKanus yriaeBo10B (MOHO-, TU- U
TIOJIMCaXapu/Ibl)

77

Monocaxapuabl: pu3nYecKue CBOMCTBA U
HaxO0’JIEHUE B MIPUPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3HbI, ¢€ 3HauCHHUE B
KU3HCACATCIIBHOCTH OpraHUu3Ma




79

Jucaxapuapl: caxapo3a, MajlbT03a U
nakro3a. Haxoxnenue B npupone u
MIPUMEHEHHE JUCaXapuI0B

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, PU3HUECKUE U
XUMHWYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

Ilonsatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHbIX 3a1a4 Ha
ONpeAeIICHUE JOJIA BbIX0/1a MPOAYKTa
pEaKIUH OT TEOPETUUECKH BO3MOKHOTO

83

Cucrtematusanusa 1 00001IIeHNE 3HAHUI
0 pazaeny

KonTponbhas pabota o teme
"Kucnopoacoaepxamiue opraHu4eckKue
coenuueHus"

85

AMUHBL: KITacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIATypa U (PU3HUECKUE CBOHCTBA

86

XHUMHUYECKUE CBONCTBA aTu(aTHUECKUX
aMUHOB

87

AHnnuH: CTPOCHUC aHWJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
AaHWJINHAa

88

Crioco0n1 MOJIYUCHUA U IPUMCHCHUC
aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
n3oMepusi, pusndeckre CBONCTBA.




OTI[GHBHBIC NpeaACTaBUTCIIN Q-
AMHUHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOrMYECKO€E 3HAUEHHE aMUHOKHUCJIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B

91

benku kak npupoIHbIE TOJIUMEPHI;
CTPYKTYpHhI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCcoAepKaIINE TETEPOLIMKINYECKUE
COCINHCHUA. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl poJib

94

[IpakTueckas pabota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4 M0 TeMeE
"A3oTcoaepKalimue OpraHn4ecKre
coenuueHus"

95

[IpakTrueckas padora Ne 5. Permenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 M0 TEME
"PacniozHaBaHMEe OpraHUYECKUX
coenuHeHun"

96

KonTponbHas pabota o teme
"A3oTcoaepKaliue OpraHn4ecKue
coenuueHus"

97

OCHOBHBIC ITOHATHS XUMHHU
BbBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ u
MCTOABI UX CUHTE3a —II0JIMMEpHU3alna U
IOJIMKOHACHCAIUA

98

[Tnactmaccsl. YTunu3zanus u nepepadoTka
IUTaCTHKA




OnacToMepbl: HaTypaJlbHbII

% CHHTETHYECKHE KaydyKu. Pe3una 1
BouokHa: HaTypasibHbIE, HICKYCCTBEHHBIE,

100 cuarernueckue. [lomumeps 1
CTEUATBHOTO Ha3HAYCHHUS
[Ipaktuyeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME 1
"Pacno3naBaHue macTMacc 1 BOJIOKOH"
O0600111eH1E U crCcTeMaTU3alus

102 M3Y4YeHHOI'0 MaTepuasa 1o Teme 1
"BBICOKOMONEKYIISIPHBIE COETUHEHUS"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakririeckue u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sJIEp. 1 0 0
XUMHYEeCKHH dJIeMeHT. M30TOIIEI
5 CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuIecKux 3J€MEHTOB 1 0 0
(s, p-, d-, f-amemenTsI)
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM 1 0 0
opOuTansIM
DNeKTpOHHBIE KOHPUTYpAIIMd aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSIHUM
5 DNeKTPOHHBIC KOH(PUTYpAlIMX HOHOB. 1 0 0
DIEeKTPOOTPULIATEILHOCTh
[Tepuonnueckuit 3akoH u [lepuoanueckas
7 cHucTeMa XMMHYECKUX anemeHnToB /. U. 1 0 0
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHEH CTPOSHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 0 0

VMU IIPOCTBIX U CJIOXKHBIX BELIECTB 110
rpymnIaM 1 nepuojaam




CucreMarusanuys u 0000ILIeHUE 3HAHUN 1O
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
o0pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3b. MexMONEKyIIIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHMSIX: COCTaB M HOMEHKJIaTypa

13

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

14

[ToHsiTHE O AUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PaCTBOPAX

15

HcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

Crioco0bl BbIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenue 3aa4 ¢ uCmoib30BaHUEM
MOHATUH ""MaccoBas J0Ji1 paCTBOPEHHOTO
BelecTBa ', "MoJIsIpHas KOHUEHTpauus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

CucreMarusanuys u 0000ILIeHUE 3HAHUN 1O
TEME

20

KontpomnsHas padora o Temam "CtpoeHue
aroma. [lepronueckuii 3aKOH U
Hepnozmqecxaﬂ CHUCTEMA XUMHNUYCCKHUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecT"”

21

Krnaccudukanus XuMHYEeCKUX peaklnii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS SHEPTUU TTPU
XUMUYECKHAX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEaKIUH.
Tepmoxumuyeckue ypaBHEHUs

23

Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepPMOXUMUYECKIM YpPaBHEHUSIM

24

CKOpOCTh XMMHUUYECKOUN peaKkinu, e
3aBUCHUMOCTb OT Pa3JINYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopbl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padora Ne 1 mo treme
"BiustHue pa3nuaHbIX GaKkTOpoB HA
CKOpPOCTb XUMHUYECKON peakiuun"

27

OO6patuMble U HEOOpATUMBIE PEAKLINH.
XHUMHUYECKOE paBHOBECUE

28

IIpakTuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHYECKOT0 paBHOBecHA"




SHCKTpOJH/ITI/I‘-IeCKaSI Jucconuanus.

29 CunbHble U cradble 371eKTpoauThl. CTeneHb
JIACCOLMAIIN
Nonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. Bomopoaubrit
nokazatesb (pH) pactBopa

31 I'mpponus coneit. Peakiuu, nporekaromue
B pacTBOpax dJCKTPOIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlui B pacTBOpax
3IEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE

33 peakuu. BaxxHe#me OKUCIUTENH 1
BOCCTAaHOBHTEIHN

2 MeTto 37eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHbIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

18 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110
teme "XuMHUUeCKre peakiun"

29 KoHntposbpHas paboTa o tTeme
"Xumuueckue peakiuu"
[TonoxkeHre HEMETAILJIOB B

40 [Teproanyueckoit cucreMe XMMHYECKUX

anemenToB /. 1. MenaeneeBa u




OCOOCHHOCTH CTPOCHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB

41

AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIopoJia, cephl, ocdopa u yrirepoaa)

42

Bognopon: nonyuenue, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA. [ HIpuIbl

["anoreHsl: HAXOXKIEHUE B IPUPOJE,
CHOCOOBI IOJTyueHUsl, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

lNanorenoBonopoasl. Baxuerinme
KHCIIOPOJICO/IEpIKale COEAMHEHUS
raJIoreHOB

45

JlaGopaTopHbI€ U TPOMBITIICHHBIC
CIOCOOBI TIOJTyYEHHUSI TaJIOTEHOB.
[IpumeHeHne rajJloreHoB U UX COEAMHEHMI

46

[Ipaktuueckas padora Ne 4. Permenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeME
"T"anorensr"

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI MOTYYESHHUS,
(uznyeckue U XUMHUYECKHE CBOWCTBA.
O3oH. [Ipumenenue KUCI0poaa U 030HA

OKCHIBI U TIEPOKCHUIBI

49

Pemenue 3agau Pa3JIMYIHBbIX TUIIOB

50

Cepa: HaxOXJeHHE B PUPOJIE, CIIOCOOBI
MOJTy4eHUs, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA

51

CepoBoniopo, cynbhubt




52

Kucnopopaconepxaiiue COeIMHEHHSI CEPHI.
OcoOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

[Ipaktudeckas padora Ne 5. Pemenue
9KCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe "Cepa
u e€ coeMHeHUs"

A30T: HaX0Xk/I€HHE B IPUPOJIE, CIIOCOOBI
MOJIy4€HUs, (PU3NYECKUE U XUMUYECKHE
cBOIicTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponcoaepxariue coenmHeHUs a3oTa.
OCO0OEHHOCTH CBOMCTB a30THOU KHUCIIOTEI

56

[IpumeHeHue a30Ta U €ro COeTMHEHU.
A30THBIE ya0OpeHus

57

®docdop: HaAXOXKICHHUE B TIPUPOJIC,
CIOCOOBI TOJTyYeHHUsI, PU3UUECKHUE U
XuMu4eckue cpoiictBa. dochubr u

dhochun

58

Oxkcunbl hocdopa, pochopconepxarnire
kucioTel. Cosn hochopHO KUCTOTHI

59

[Ipumenenne Gocdopa u ero CoOeTMHEHUIA.
dochopHbIe yI00peHHs

60

[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3aj1a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

61

Yrneposa: HaxoXKJIeHUE B PUPOJIE,
AIIIOTPOIHBIE MOJUPUKAIINH; (PU3UUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62

Oxcun yriepona(ll), okeun yranepona(lV),
yTOJIbHASI KUCIIOTA U €€ COMH




63

Pemenne 3aa4 pa3JInuHbIX TUIIOB

KpemHuii: HaxoxI€HUE B PUPOJIE,

64 CTIOCOOBI Oy4YeHHS, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CUJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHHM.
Crexio, ero noxy4eHue, BUIbl CTEKIIA

67 Pemrenue 3agau pa3auyHBIX TUIIOB

68 Cucrtematusanuus 1 00001IeHNE 3HAHUN 110
teme "Hemeramnsr"

69 KonTponbhas pabora no teme
"Hemerannsr"

70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMIHUOOK
[Tonoxenue metamios B [lepuoanyeckoii

71 CUCTEME XUMHUYECKHX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKre CBOMCTBA METAIIOB.
[IpuMeHeHre MeTaIoB B OBITY U TEXHUKE

73 Crnasel MmetasuioB. Kopposust MetannoB

74 Pemenue 3a1au pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUYECKUH P HAIPSHKEHUM

75 MeTaiioB. OOIIHe cnocoObl MOTYYeHUS
METaJJIOB

76 OOm1as xapakTepucTika Metaios |A-

rpynnsl [lepuoguueckoit cucTeMbl




XUMHUYECKUX 3J1eMEHTOB. HaTpuil u kanuii:
MoJIy4eHue, GU3NICCKUE M XUMUIECCKHE
CBOICTBA, IPUMEHEHUE MMPOCTHIX BEUIECTB
U UX COEMHEHUI

77

O6mas xapakrepuctuka metawion | A-
rpynnsl [lepuoandeckoi cuctembl
XUMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJIBIIMI: TIOJTy4eHHe, (Pu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEHIECTB U UX COCTMHEHUI

78

JKEcTKOCTH BOOBI U CITOCOOBI €8
yCTpaHEHUs

79

AnroMuHUN: ony4yeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmMdoTepHbIe CBONCTBA OKCHIA U
THJIPOKCHUIA AITFOMUHUS,
THJIPOKCOKOMIUIEKCHI alTFOMUHHSI, UX
MIPUMEHEHHE

81

Pemenne 3aJlav pa3JINYHbIX THUIIOB

82

[Ipaktuueckas padora Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
"Mertasuibl IJIaBHBIX TOArpyHn”

83

OO01as XxapakTepucTUKa METAJIOB
no6ounbix noarpymnn (b-rpyrmm)
[epronveckoit CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

du3znyecKrue U XMMUYECKHE CBOMCTBA
XpomMa U €ro COCHHHCHHﬁ, HUX IPUMCHCHUC




85

Baxwueline coelMHEHNS] MapraHiia.
[Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
kKenesa u ero coeauHeHui. llonmyuenne u
NPUMEHEHHE CILIABOB KeJe3a

87

dusnyeckue U XUMHUYECKHE CBOMCTBA MeIU
" €€ COeTMHEHUH, NX IPUMEHEHNE

88

duznueckre 1 XUMUYECKUE CBOUCTBA
[IMHKA W €r0 COEMHEHUM, X PUMEHEHHUE.
' apOKCOKOMILIEKCHI ITIMHKA

89

[IpakTueckas pabota Ne 8. Pemenue
SKCIEPUMEHTAJIbHBIX 3a71a4 M0 TeMe
"MeTtasuipl TOOOYHBIX MOATPYTI"

90

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

91

O0001IEHE U CUCTEMATU3 AN
M3yYEHHOT'0 MaTepuaa 1mo TeMe
"Metamier"

92

KontponbHas padota o teme "Metaybr"

93

AHanu3 pe3yJibTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMIHOOK

94

Pone xuMuu B o0ecIieueHuH YCTOP'I‘{I/IBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. ITonsTue o
HAayYHbIX METOJaX UCCIICAOBAHU: BCIICCTB

95

Hay‘IHLIe MMPUHIUIIBI OPpraHU3alun
XUMHUYCCKOI'0 IIPpOU3BOJACTBA.
HpOMLIH_IJ'ICHHLIC CIIOCOOBI MOJIYUCHUA
Ba)KHEMIIINX BEIICCTB




XUMHYECKOE 3arps3HEHUE OKPY>KAOIIEH

96 1
CpE€lbl U €ro MOoCIEeACTBUSA

97 XHMHUS U 30POBbE YEIOBEKA. 1
JlexapcTBEHHBIE CpEACTBA

98 Xumug iy, Poab xumun B o0ecrieueHnu 1
MUIIEBOI 0€30MacHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeacTBa. beiToBas XxuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmne

100 CTPOUTENBbHBIE U KOHCTPYKITHOHHBIE 1
MaTepuabl

101 XuUMUS B CETBCKOM XO35MCTBE. 1
Opranndeckre 1 MUHEPAJIbHbBIE yI00pEeHUS
CucreMaruzanys 1 0000IeHNe 3HAHUHN 110

102 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
* Xumus, 11 knace/ T'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,

JIeéskun A.H., Akumonepnoe odmiectBo «M3natenscTBo «lIpocBemeHue

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

NHTEPHET



