[Tpunoxenne xk OOIT COO

PABOYASA ITPOTPAMMA

yueOHOro npeamera «XumMust. YriayO0JeHHbI YPOBEHb)

st ooyuaromuxes 10 —11 kimaccos

Kaayra 2023



NHOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma mo XMMHHM Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHMs
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
COO), npencraieHHsix B DenepalbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOXKEHUN
«Crparerun pas3sutusa Bocnutanus B Poccuiickoii @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 mnpeamera, pealinsyemMoe B YCIOBUAX JU(DPepeHIpOBaHHOTO,
npouabHOrO0 O0y4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
OpOJOJKEHUsT O0Oy4YeHHs] B OpraHu3anusx MnpodecCHOHANIbHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMme mno XWMHM Ha3Hay€HUE NpeaMeTa «XHUMHUS» MOIydaeT
noJpoOHYI0  MHTEpIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  PI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH, coaepKaHus,
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 IIeNIAX, COAEpX,aHUHM, OOIIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHS 00y4aIONIUXCsl CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OINpeJieNICHNE: NPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIETOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOJ0B K (POPMHUPOBAHUIO COJEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KCHUN OOydYarommuxcsi B
pamMKax MTOTOBOHM arTecTal B (OpME €IUHOTO TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

[Iporpamma aJist yriyOn€HHOTO U3yUEHUSI XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJEp)KaHHE, 005S3aTEIbHOE
JUIT U3y4eHUsT B PpaMKaxX OTIENbHbIX MpoduieH, NpeaycMaTpuBacT



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

e AT MPUMEPHOE paclpeiesieHne y4eOHOro BpeMEHH, PEKOMEH1YEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

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

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3y4yeHus MpeaMera
Ha yIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHOM XapaKTEPUCTHKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTebHOM
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKKe C YUYETOM OCHOBHBIX BHJIOB
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 npeiesiaMH YCTAaHOBJICHHOHM MTPOrpaMMOii IO XUMHUH 0053aTeIIbHOM
(MHBapHaHTHOM) COCTaBISIONIEH COJEpKaHUs y4eOHOro mpenMera «XHUMHS
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEIENSTHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO PO uiIsi o0ydeHus.

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 YIIyONEHHOTO U3Y4YCHHUS HAMpaBlIeH Ha peaau3aluio
IPEEMCTBEHHOCTH C MOCJIETYOLIUM TAIMOM MMOTYYEHUSI 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 ITPEUMYIIIECTBEHHO Ha
paclmiipeHre # YrIyOJeHHe TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
00y4Jaromuxcs, BHIOPABIINX OMPEACTEHHBIA MPOoiib 00ydeHuUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIET0 MOJNYy4YeHUsI XHUMHUYECKOro O0Opa3oBaHHs B
OpraHu3anusax MnpoQecCHOHATIBHOTO oO0Opa3oBaHusi. Hapsmy ¢ 5TuMm, 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 OO0ydJamuxcs, Ha (QOpMUpOBaHHE Yy HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHUH, YMEHHI paluoHAIH3alMd y4eOHOTO TpyJa M OO0OOMEHHBIX CIOCOO0B
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocraBisitoniuMu IpeiMeTa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCST  yruIyOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHuu mMoaxo/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alMy COJEpKaHUsl ATUX KYpCOB B IMpOorpaMMe IO XHMHUHU 3a OCHOBY
npuHsATH nojoxeruss ®I'OC COO o paznuuusix 6a30BOT0 U yriayoJIEHHOTO ypOBHEN
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
3HAHMM TOJYy4YaeT OMNpeAeEHHOE TEOPETHUUECKOE JOMOJHEHHE, 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
WX COCJIMHEHUI Ha OCHOBE PaCUIMPEHUS U YIIIyOJIeHUs IPEACTaBICHUN O CTPOSHUH
BEI[ECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TWPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne nepuoanueckoro 3akoHa u Ileproanyeckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHUUECKUX MPEICTABICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pyIIECHUH, a TAKKE C TOUKH
3peHuss MEeXaHuW3MOB €€ oOpa3oBaHusi. M3ydyeHue THUIOB peakIUil HOMOIHIETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DJIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BelIECTB. B Kypce opraHnyeckoil XuMuu rnpu
PAacCCMOTPEHUU PEaKIMOHHOM CHOCOOHOCTH COEIUHEHUN ynensercs ocoboe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX 3] (deKTax, 0 B3aMMHOM BIMSHUHA 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 IOTOJHCHHMH K OOINeH cucTeMe IPEeAMETHBIX 3HAHWMN)
OKa3bIBAIOT BIHUSHUE CMEXHBIC NpPEeAMEThl. Tak, HampuMmep, B COJEpKaHHH
mpeaMeTa i KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh 3JIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumuu. [Ipu nuzydennn npeamera
B JIAaHHOM CJIy4yae akIeHT OyJeT cjelaH Ha OOIIHOCTh METOJ0B TO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpHs B PU3MKE), 3aKOHBI COXPAHECHHSI MACCHI M1 SHEPTHH, 3aKOHBI
TEPMOJAMHAMUKH, JJIEKTPOJIN3a, TPEACTABICHUS 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 XUMUYECKONU OpraHU3aIluy KJIETKH KaK OMOJOTUYECKONU 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 OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOM ISl M3Y4YEHHUS CYUIHOCTH MPOIECCOB (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
MEXIIPEMETHBIX CBA3SX C YYCOHBIMM TIPEJAMETaMHU, BXOASIIUMU 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 CpeJHEro o0Iiero oopazoBanus (Ha 6a30BOM YpOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITEIIbHOCTH
YeJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. PellieHne 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€ BeAylled ponau B oOecredeHuu
YCTOMYMBOTO  pPa3BUTHS  YEJIIOBEUECTBA: B  PEIICHUU  IpoOJeM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJMIIMHBI, CO3JJaHUM HOBBIX MaTE€pUAJIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
o0ecrieYeHNH PAIMOHAIIBHOTO MPUPOOTONIB30BaHusI, B (POpMUPOBAaHUU
MHPOBO33PECHUSI W OOIIEeH KyJIbTyphbl YEIOBEKa, a TaKKe KOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM Cpejie;

e OCBOCHHE CHCTEMBbl 3HAHMH, JIeXKalUX B OCHOBE XMMHUYECKOM
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIaMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — ATOMHOM, HWOHHO-
MOJICKYJIIPHOM,  HAAMOJICKYJSIPHOM, O  TEPMOJWHAMHYECKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTECKAHUS XHUMHUYECKHX PEAKIUH, O
XUMHYECKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 o0Iux
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



MPOTHO3UPOBAHUS SIBIICHUW, UMEIONIUX €CTECTBEHHO-HAYUYHYIO 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, UCIIOIB30BAaHUEM U TIEPEPAOOTKON 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 AESITEIbHOCTHU U NMOBCEIHEBHOW )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 BOCHHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUU TMPUPOJBI,
YBaXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllMM K OOYYEHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIUTAHMIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTEeM oOydaromuxcs, (GOpMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUsSI K CcaMOOOpa3oBaHUIO M HEMPEPHIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCHEITHOW MPodeCCHOHATBHON M OOIIECTBEHHOU JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

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

DNEeKTpOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BalleHTHBIE BO3MOXHOCTM aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIbl THOpUIN3AIMY AaTOMHBIX OpOUTANIeH yraepoa.
MexaHnu3Mbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
akuentopHsli). TUNbl MepeKpbIBaHUA ATOMHBIX OpOWTalleld, G- U T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3e B MOJEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust crTpoeHus opraHuueckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHbIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepuun: CTpPYKTypHasi, IPOCTPAHCTBEHHAS.
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 opranndeckux coenuHeHuil (IUPAC) 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 CTPOEHHE 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. O0Owas ¢hopmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MaJbIX (IUKIJIOMPOTAH, [IUKI00YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankensl. ["'omosiorudeckuil psii ajkeHoB, o61mias ¢opmylia, HOMEHKIIATypa.
DJIEKTPOHHOE M 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 0-TIOJIO)KEHHUE TIPU JBOWHOU CBS3H,
noymMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KauecTBeHHbIE peakiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanivie). OCOOCHHOCTHU DIICKTPOHHOTO CTPOCHHUS U XMMHUYECKHX CBOWCTB
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, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3MYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakinu Ha TPOMHYIO CBs3b. CIOCOOBI MOMYYEHUSI U IPUMECHEHHE
AJIKWHOB.

ApoMaTudeckue yrieBoopo bl (apeHbl). ['omonoruueckul psii apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OcH30a. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIINU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJIOPOJIHOM pPaJuKale, pPeaKUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE alKWIbHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonmytHeie HedTsHBIC Ta3bl. HeTh u €€ mpoucxoxaeHue.
Kamennsiii yromns u mpoayKTel ero nepepadorku. Crocobsl nepepaboTku HEPTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKu HEPTHU, 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 MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUCHMsI BEIIECTB M WX IPEBpaIlCHUA:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpPMaHraHata Kajausi, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHMAYHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOe OOHaApyKEHUE
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
raJjOreHIPOU3BOIHBIX 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.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOJIa 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: pEAKIIMU 3aMEIECHUS], B3AUMO/IEIICTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HykKJieohuIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTYyYEeHHs] 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.
CrnocoObl nosryuyenus u npumeHenue ¢penona. Genonpopmanpaeruatas cMoia.

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

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HoMeHKIaTypa. duznueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOEHHOCTH CBOWCTB MYpaBbHUHOW KHCJIOTHIL. [loHSITHE O NPOU3ZBOJAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JUHONeH08as KUCIOThl. CIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMmyrna, u3oMepus H
HOMEHKJaTypa. PU3NUYECKHEe U XUMHYECKHE CBOMCTBA: THUIPOJIM3 B KHUCIOU H
IEIIOYHOU CpeIE.

Kupswl. Ctpoenue, puznyeckue U XUMUUECKHE CBONCTBA KUPOB: THAPOIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCIOT. JKUpbl B IpUpOJIE.

MpbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIICE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
¥ Toyimcaxapuabl). MoHocaxapuabl: TJIOK03a, (Ppykro3a, TajiakTo3a, puodo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJECTUIHOU
TPYII, CIHAPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIIOKO3bI, ¢&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaIbTO3a U
JakTo3a. BoccranapnuBaronye 1 HEBOCCTAHABIMBAIOIINE UCaxapuabl. [ uapoins
nucaxapuioB. HaxoxaeHnne B npupojie v npuMeHenue. [lonmucaxapuabl: Kpaxmad,
IIMKOTeH W 1euroiio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHWE CBOMCTBA Kpaxmalja U IEUII0JIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHas pPEakius ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUTIOJIO3bI: THAPOJN3, MONydeHHe 3GUpOoB meiToio3bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kalius (BO3MOKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius riunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBoOWCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ HOAOM,
pelieHrne DJKCIEePUMEHTAIBHBIX 3aj7ady 1o Temam «CroupTtel U (EHOJBDY,
«Kap6oHoBbie Kuca0Thl. Cl0KHBIC YPUPHD».

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
cBoicTBa. XMMHUYECKOE CBOMCTBA anuaTUUYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psana. CTpoeHUE aHWIIMHA.
B3auMHOe BiMsHHE Tpynn aToMoB B MoJjekysne aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs W TpUMEHeHue anudaTthyeckux aMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH301A.

AmMunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJIMLIWH, aJaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomnbie monumepbl. [lepBuuHas, BTOpHYHAs U TPETHUUHAS
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTtBopeHue O€NKOB B BOJE, JA€HATypalusi OEIKOB MpPU HArpeBaHUU, LIBETHBIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3aJad [0 TeMaM
«A30TCcoepKalllie OPraHnvYecKue CoeJuHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUIN.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

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



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

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  TOJIUCTUPOJ, MOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

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

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MEIK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

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

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUCHMsI BEIIECTB M WX IPEBpaICHUIA:
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 AJIEMEHTOB, BXOJISIIUX B €70 COCTAB, HAXOXK/ICHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECKOT0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHUSL, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOJIYKTOB PEAKIUU W/WIA HCXOMHBIX
BEIIECTB, YCTAaHOBJIICHHE CTPYKTYPHOU (POpPMYIIbI OpraHMyYecKoro BeIlecTBa 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 HCIONIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAyYHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOJEeHUE, H3MEpPEHHUE,
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 TMPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
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 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpenereHue SIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
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 TEOpHEHl  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUeE NepuoguIeCcKOoro
3akoHa /.M. Menaeneena.

XuMmuueckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHas, WOHHAas,
MeTaindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTtHble cBsizu. Bopopoanas CBs3b.
MexMOJIEKYIApHBIE B3aUMOICCTBUS.

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!
KOMITJIEKCcOoOOpa3oBarenb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCJUHEHUH.
[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 KOHIEHTPAUUHU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PAacCTBOPE, MOJISIpHAsA KOHIEHTpauus. HacellieHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTIECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BELIECTB.



Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS] M MPEBPALLCHUS
SHEPIUM NpPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMHUUECKUX PEaKIUi.
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 auccornuanusa. CuwibHbie U Ccla0ble AJIEKTPOJIMTHI.
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 BOCCTaHOBJICHMSI.
Baxnelmme OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX MPEeBpalCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalU3aTopa, MOJAEIH
KPUCTAJUTMIECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl pPacTBOPOB C IMOMOIIBI0 MHAUKATOPOB, HU3YUYEHHUE BIUSHUS Pa3IMYHBIX
(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 XMMHYCCKHE CBOMCTBA: PEaKIUHU C
MeTaJlIaMy U HeMeTaJlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbBIC
3JIEMEHTBHI.

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

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIOCOOBI TMOIYYCHUS
Kuciopoga. OU3NYECKUE U XMMHUYECKUE CBOMCTBA M MPUMEHECHHE KHUCIOpOJa U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxnenue B mOpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cyiabbunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. [IpuMeHnenue cepsl U €€ COeIUHEHU .

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.

Yrnepon, HaxoXJIeHHE B OpUPOJE. AJJIOTPOINHBIE  MOJIUQPUKAIIH.
dusnyeckne W XUMUYECKHE CBONCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciiora u eé
coyii. AKTUBHPOBAHHBIN yroib, afacopOuus. DynnepeHsl, rpadeH, yriepoHbIe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BAHHBIX YTJIEPOJOM, U €Tr0
COE€IMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MoiydeHus, (U3NUecKUue u
xuMuueckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHHs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J04YeK aTOMOB MeTayoB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  MetaiwioB.  OOmue  crnocoOsl
HOJIyYEHUS METaJUIOB: TUAPOMETAILTYPrUsl, NUPOMETAILTY PIHS,
anekTpomerautyprus. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOpPPO3UH.

Oo6mrast xapakrepuctuka meTtawioB |A-rpynmsl [lepuognueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuit u kanmii: monydeHue, Gpu3nuecKkue U XUMHUIECKUe
CBOMCTBa, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mrass xapakrepuctuka metamuioB |IA-rpynmer [lepronuyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJiydyeHue, (QPU3NUYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HMX COEJUHEHHM.
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 MeTauioB noOouHblX noarpynn (b-rpynm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

Ou3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomatsl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [lonydyeHue u npuMeHeHrue 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.

du3nYecKue U XMMUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCumsl,
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, (PU3MUECKME U XUMHYECKHE CBOMCTBA. AM{QOTEpHBIC
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 KOJUIEKIUMU «MeTalibl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKLIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTUOHBl METAJIOB, B3aUMOJAECHCTBHE THAPOKCHIOB ATIOMHUHHUS W IIMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«T"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U HX COCTUHEHUS»,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID).

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)KHEWIIMX BeEIlIECTB (HA MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYUYEHUSI METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABl U €ro NocueaAcTBUs. Poiap xumuu B
o0ecTICUeHUHN PHEPTETHICCKON OS301TaCHOCTH.

Xumusg H© 310poBbe uenoBeka. JlekapcTtBenHble cpeactBa. [IpaBuia
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 MUHEPaIbHbIE YI00OpPEHUSI.

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

Pacuértnblie 3a1aun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, MacCe WU O0BEMY OJTHOTO U3 YUYACTBYIOIIHUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BELIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTPALIMU BEILIECTBA B
pacTBOpe, 10JIM BBIXOJIa MPOIYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBSI3€H MNMpU  M3yYCHWH  oOmed o
HEeOpraHmyeckoi xumuu B 11 kiacce ocylecTBIsIETCS Yepe3 UCIOIb30BAHUE 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, KiacCU(HKaIMs, TEPUOIUIHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIE€JIb, MOJICJIUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHD, BEIIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHE BEIECTBa, HACANBHBIA Ta3, (PU3HYECKHE
BEJIMYMHBI, €AUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, sKocucTema, onocdepa, MeTadboIu3M, MaAKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTHU B SKOCUCTEMAX.

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

TexXHOJIOTHs: XUMMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYPIUsi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHalOB, 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 «XHUMHUSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce peajan3aluyd o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEM,
YBAXKECHUS K 3aKOHY U IIPABOIIOPSAIKY;

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 aHAIH3E PA3TUYHBIX BUIOB YU4EOHOU NEATEIHHOCTH;

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 HAyKU €CTh pPE3yJbTaT
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 IMOBEJCHUE M TOCTYIKH CBOUX TOBAPHINCH 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 (M3MYECKOMY 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€301acHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIINUX 3JOPOBbIO M JKU3HH JIHOJICH;

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

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JpPYruxX BHAAX
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, Oymaymieil mpodeccnr W peaau3aniuid COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) PK0JI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKHU I11€JIECO00PAa3HOr0 OTHOMICHHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMII€;

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

OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUN XUMHH IS
PEIICHHS BOMPOCOB PAIIMOHATBFHOTO MPUPOIOMOIE30BAHUS;



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
npeAcTaBiIeHUs 00 OKPY’KAroIeM MHUPE KaK O €JUHCTBE MPUPOJBI M 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 MaTepUaNbHON KyJIBTYpbl, B pEUICHUU TIJIOOANBHBIX MPOoOIIeM
YCTOMYMBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPpyAa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOTO YieHa OOIIeCTBa;

€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 3aKITIOYCHHS 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 MO3HAHUIO, UCCIIEIOBATENBCKOMN AESITEIbHOCTH;

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.

METANPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XMMHHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIA GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOIOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaAyYHbIA (akT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpYTHUeE);

yYHHUBEpCAIbHBIE yueOHbIE AeHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUIMOHATBHOM
I'PaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00Yy4arolnuXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS M YHUBEPCAJbHBIE Y4YeOHBIC
JIEVUCTBUS B IIO3HABATEIILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHMKATUBHBIMHU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE eiicTBUSA

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MTOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh IPU OCBOCHHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTAHABIMBATH MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (DaKTOB H
SIBJICHUM;

BBHIOMpATh OCHOBAaHHMS W KPUTEPUU JUIA KIAacCH(PHUKAIIMH BEIICCTB M
XUMUYECKHUX PEaKIUil;

yCTaHABIWMBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXkJeHUs (MHAYKTUBHBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPaccMaTPUBACMBIX
SIBIICHUAX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKITIOUCHHMS;

MIPUMEHSTHh B MPOIIECCE MO3HAHUS HCTOJIb3yeMbl€ B XUMHUU CHMBOJIUYCCKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATH MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) AJIEMEHTa, XUMHU4YecKas (HhopMyIia, ypaBHCHHEC XUMHUYCCKON PEaKInu
— MpH PENICHUH YYEOHBIX IMO3HABATEIBHBIX M IMPAKTUYECKUX 3aj]ad, MPUMEHSTh



Ha3BaHHbBIE MOJICTbLHBIC MPEJACTABICHUS ISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB M XHUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH MEJIH U 33/1a4U UCCIIEIOBAHMS, UCIIOIh30BaATh TOCTABICHHbIE
U CaMOCTOSITETbHO C(HOPMYJIHMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHUS W TPOBEJCHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOCIAHHON padoTe;

npuoOpeTaTrh OMNbBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PEIICHUsI TPAKTUUECKUX 3a/1a4, TIPUMEHEHUIO Pa3TUIHBIX METOJIOB
MTO3HAHMS.

3) pabora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPopManuu (HaAy4yHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOrO0 COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcbl MHTEepHETa), aHAaIU3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMyIHpOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS Y4YEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npUOOpEeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX OUCKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHUS
uHdopmarmu (cxembl, rpaduKh, TUarpaMMbl, TAOIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUIECKOM
uH(popMaIeil: MPUMEHATh MEXKMIpPeIMeTHbIE ((hU3MUEeCKUe W MaTeMaTHYECKHUE)
3HaKU U CUMBOJIBI, (POpMyIbl, aDOpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOI TEMbI B XOJ€ IUAJIOTa U/ WU
JTUCKYCCHUH, BBICKA3bIBATh W€, (POPMYJIUPOBATH CBOM MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU pabOThI MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aiii yueOHOTro MpoeKkTa, U (opMyJIUpPOBATH BHIBOJIBI
[0 pe3yJibTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

PerynsiTuBHbIC YHHBepCaAJIbHbIE y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENBbHOCTh, Ompenessas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEJJIaraeMblii  aNroOpuTM JEHCTBUNA TIpH
BBIMIOJTHEHUM Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
b }eKTUBHBIN crmoco0 HX peuieHuss ¢ y4€TOM TMOJYy4YeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYILECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUHU Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CpeTHEr0 00IIero o0pa3oBaHus BKIIOYAIOT CIieIU(UISCKUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HaHUS, YMEHHS M CIIOCOOBI ACHCTBUN 110
OCBOCHHUIO, UHTEPIPETALMA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYeHUIO HOBOTO 3HAHUS W TNPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYalUSIX, CBSI3aHHbIX ¢ XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yibTaThl MPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpenmerHble  pe3ysbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHHYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUEHHH YCTOWYMBOIO
Pa3BUTHS YEIIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWTAIM, OCHOBHOC H BO30YKIEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTaied, HOH, MOJIeKyJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUUECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, (PyHKIIMOHAIbHAS
IpyIa, paaudkan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTrpuyeckas,
ONTHYECKAasl), H30MEpPbI, TOMOJIOTUYECKHN psJ, TOMOJIOTH, YIJIEBOJIOPOJIbI,
KHUCIIOPOJI- U a30TCOJICpIKaIllMe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIUHCHHS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OpPraHMYECKHX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHU; TTPEICTABICHHUS O
MEXaHU3Max XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYTI aTOMOB B
MoJIeKyJaX (MHIYKTUBHBIA U Me30MepHbIid 3ddextri, opueHtantsl | u Il pona);
(akTONOTMYECKHE CBENCHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHUH U 0OE€301MacHOM
MCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAYUYHBIX TPUHIIMITIAX XUMHUUECKOTO MTPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, ITIEPEepadOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHIM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJI30BATh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTaBJIEHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) POPMYII OPTaHHYECKHUX
BEILIECTB;

COCTaBJISITb YPABHEHMS] XUMHYECKUX PEAKIMI U PACKpPbIBATh MX CYIIHOCTH:
OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHUA  TOCPEICTBOM  COCTABICHHS
AJIEKTPOHHOTO OajaHca »J3TUX pEakluil, peakuuil HOHHOro oOOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUIFOCTPALIUU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHALJIEKHOCTh H3YyUYECHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OINpPEAeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS IJs OTIEIBHBIX
MpeCTaBUTENE OpraHMYEeCKUX BELIECTB (3TUJIEH, alleTHJIEH, TOJIYOJ], IVIMLEPHUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHHAs
KHCJIOTa, YKCYCHasi KMCJIOTa, CTE€apUHOBAs, OJIEMHOBAs, NAIbMUTHHOBAS KUCJIOTHI,
INIMLMH, aJaHuH, MajbTo3a, (PPyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHUe);

c(OpPMHPOBAHHOCTh yMEHHUS ONPENEATh BHUJ XUMUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHUSAX (KOBaJleHTHAas M HWOHHAs CBA3b, OG- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannydeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE
U XMMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENEH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAaHOB, IIMKIOATKAHOB, aJJKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIHPTOB, albJIETHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CJOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, yrieBogoB (MOHO-, JAM- UM  [OJHCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy  HHUMH  YpPaBHCHUSAMH
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUA C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHHASA aTOMOB
U TPyII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKU YTJIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YToilb), CIIOCOOHI €T0 MepepadOoTKU U MPAKTUIECKOE
pUMEHEHHUE POAYKTOB IepepadoTKy;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYUYHBIX
MeTOJaX MO3HAHWS — HAONIONEHUHU, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIECPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OpMUPOBAHHOCTH YMEHHSI IPUMEHATH OCHOBHBIE OTEPAIH MBICIUTEILHON
JESTeNIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTH3aluIo,



BBISIBIICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUSI CBOMCTB BEIIECTB U
XMMUYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUI: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU 1 OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyiaM
U YpaBHCHUSIM XUMHUYECKHX PEAKIHM ¢ UCIOJIb30BaAHUEM (PU3UUYECKUX BEITUYHH
(macca, o0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKJIECHUIO XHUMHUYECKON (HOpMYyIIbI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJSIM XUMHUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUHN MpoOiemM
B CUTYyallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJYyYEHHE M HW3YyYEHHE CBOWCTB OpPraHUYEeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3IMYHBIX KIJIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpaIIeHuss ¢ BEIIeCTBAMU M J1a0OpaTOPHBIM O0OPYIOBAHUEM,
dbopMynHpoBaTh IENb HUCCIENOBAaHUA, TNPEICTABISATh B pazIu4yHOl Gdopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMEHHUIA:

coOJII0IaTh MpaBHIa SKOJIOTHYECKU I1€JIeCO00pa3HOTO MOBEICHHUS B OBITY H
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HAa JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH nokaszareis [11K;

aHAJM3HPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IIEJICHAMPABICHHBINH TOUCK
XUMHUYECKOW HH(POPMAIMH B PA3TMYHBIX UCTOUYHUKAX (HAydHas U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoil nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMUUYECKYI0 HH(POpMaInto, mepepadbaTeiBaTh €€ 1 UCTIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUsSI Kypca «OOImass u HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBIICHUN MOPUPOJIBI, O MECTE€ U 3HAYECHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOINOIL30BaHUSA, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE MOHATHS — XUMAYECKUM 3JIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANHM, OCHOBHOE W
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAass PEeaKIus, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJCKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XMMHUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPACHUS SHEPTUU MPU XUMHYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XMMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SBJICHUW; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM WM HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAHM3MaxX XHMHUYECKUX PEaKUHH, TEPMOJUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTECKaHWs, O XHUMHUYECKOM PABHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, TOJyYCHUU M 0€30IaCHOM HCIIOJIB30BAaHUN BAKHEHUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JACATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHbIC TNMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUYECKHX  PpEaKIHil,
cuctematnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMUYECKON CBS3M U THUIA KPUCTAUIMUYECKON pemeéTku, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(ULIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUUYECKHUE PEAKIIMH MO PA3JIMYHBIM MPU3HAKAM (YUCTY U COCTaBy
pearupyroumx BEUIECTB, TEIJIOBOMY 3(QeKTy peakuuu, U3MEHEHHUIO0 CTereHei
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTHUMOCTH, VYYacTUIO Karajauzatopa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl KiaccuuKammu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHY IO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX JJIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  JI.M.  MeHnneneeBa,  HUCHONB3ys  IOHATHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHBbIC
opOuTaNIN», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX JJIEMEHTOB M UX
COeMHEHUNM 1o nepuojgam u rpynmnam llepuonmueckor cuctemsr 1. .
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOUCK;

c(hOpMHPOBAHHOCTh YMEHHUU: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYyLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHU MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpPMUPOBAHHOCTb yMEHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakIMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHUSI XUMUYECKOTO PAaBHOBECHS 1O/ BIUSHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€COO00PA3HOCTh
MIPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICIICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yMEHUS TPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUU BEIECTB
U IS OOBSCHEHHS XMMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TIPHUPOJE,
MPAKTUYECKOU JIeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABIIATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJISI BEIIECTBA B pACTBOPE» U «MOJISIpHASA KOHLICHTPALUS»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YyYaCTBYIOUIMX B PEAKIMH BEILIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEeHBIO AMCCOLMANNU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKIUHu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); AOJU BbIXO/a MPOAYKTA PEaKINK; 00BEMHBIX OTHOIIEHUHN Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
CpeAbl pacTBOPOB BEIIECTB C IOMOIIBI) HWHJIUKATOPOB, H3yUYEHUE BIHSHUSA
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIHH, pEIICHUe
AKCHEPUMEHTAIbHBIX 3a7au 1o TtemaM «Mertamne» u  «Hemeramns») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBaHueM, GOPMYIHPOBATH II€JIb UCCIEAOBAHMS, MPEJCTABISATH B PA3THYHON
dopMe  pe3ymbTaThl  AKCIIEPUMEHTA, AaHAIM3UPOBATH M  OICHWBATH  UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyiaod u jabopaTopHbIM 0O0OpyIOBaHUEM, OOpalleHusi C BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITTOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, YKOJIOTHYECKH II€JECOO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOMU
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA >KUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHANPABICHHBIH TOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOUHHKAX (HAay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBod mHpopmanuu, IHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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Pa3zpnen S. BoicokoMoJIeKY/ISIPHBIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMoneKyIsipHbIE COCTMHEHUS 6 httos:/00.su/IVE5
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeEM nmudpoBLIe
Ne i/ P Kontpoiabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Ctpoenne atoma. [leprognueckuii 3aKoH
P pHoA bubmmoreka [{OK
11 n [lepnoanueckas cuctema XMMUYECKUX 9
https://goo.su/lv65
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 bubmuorexa [JOK
' BEILIECTB https://goo.su/lv65
bu6moreka [IOK
1.3 X €CKHUe pea 19 3
HMMITHECKHE peaKiiit https://goo.su/lv65
Hroro no pazaeny 39
Paznea 2. Heoprannueckast xumusi
2.1 Hemeramner 31 3 bubnmorexa [IOK
https://goo.su/lv65
bu6 OK
2.2 Meramist 23 2 uosmorexa L
https://goo.su/lv65
Uroro no pazueny 54
Paszgen 3. Xumus u ;KM3Hb
31 Mertoanl mo3HaHUI B XUMHUHU. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://goo.su/lv65
Hroro no pazneny 9



https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTHnueckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XHUMHH, TPEACTABIICHHE O MHOT000pa3nuu 1 bubmorexa [JOK
- 1P . P https://goo.su/lv65
OpPTaHWYECKUX COCTMHECHUM
DNEeKTPOHHOE CTPOEHUE aToMa yIiiepoaa

9 (ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS). 1 bubmuoreka [{OK
BasieHTHBIE BOBMOKHOCTH aTOMa https://goo.su/lv65
yriepoaa
XuMuYeckas CBSI3b B OpraHU4eCKHUX

3 coeMHEeHMIX. MexaHu3Mbl 00pa3oBaHUs 1 bu6mmoreka [{OK
KOBQJICHTHOM CBSI3H, CIOCOOBI pa3phiBa https://goo.su/lv65
CBsI3eM

4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnunoreka [JOK
coequHennii A. M. bytneposa https://goo.su/lv65
Bunel nzomepun: cTpykTypHasi,

5 MIPOCTPAHCTBEHHAs. DJIECKTPOHHbBIE 1 bubnunoreka [JOK
3¢ dEeKThI B MOJIEKYJIaX OPraHUYECKUX https://goo.su/lv65
COCTMHEHUN
[IpeacraBnenue o KnaccuPpUKaUU U

P ¢ bu6mmoreka [JOK

6 cUCTEeMaTuyeckass HOMEHKIaTypa 1

https://goo.su/lv65
(IUPAC) oprannuecKux BEIIeCTB
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7 Knaccudukamnus peaknuii B bubmuoreka [IOK
OPraHU4eCKOM XUMHUH https://goo.su/Iv65

8 CucreMaru3anus 1 0000IIeHUE 3HAHUH bubmmoreka [{OK
10 TEME https://goo.su/lv65
AJKaHbBI: TOMOJIOTUYECKHH psl, o01as

9 (dhopMyIta, HOMEHKIIATypa U H30MEpHS, bubnuotexa POII
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://goo.su/yAd2z
CTPOEHHE MOJIEKYJI

10 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
AJIKaHOB https://goo.su/lv65
Haxoxnenue alikaHoB B IPUPOJIE.

11 CriocoObl Mosty4eHust u npl:/n\feHeHne bubamorexa LIOK

https://goo.su/lv65

AIIKaHOB
[uxnoankanel: o0mas Gopmyna,

12 HOMEHKJIaTypa B U30MepHsi, 0COOCHHOCTH bubnuoreka [IOK
CTPOECHUS U XUMHUYECKHX CBOMCTB, https://goo.su/lv65
CIOCOOBI OJTyYEHUS U IPUMEHEHHE
Pemenue pacu€THbIX 3a1a4 Ha
orpezeneHNe MOJIEKYIIpHOU (HopMyIIbI

13 OPraHMYEeCKOro BEUIECTBA M0 MACCOBBIM bubnuoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOASAIINX B https://goo.su/lv65
ero cocraB. CucremaTu3anus u
000011IeHHEe 3HAHUH T10 TEME
AJIKEHBI: TOMOJIOTHYECKH psijl, oOmas
(dbopMyIia, HOMEHKIIATypa, YIEKTPOHHOE U

14 HpOCT}IIDaHCTBeHHOC CT}]:)OCHI/IC MOJIEKYJI. bubmorexa PO

https://goo.su/yAd2z

CrpyKTypHas U IHUC-TPaHC-U30MEpUs
AJIKCHOB
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15 duznyecKkre 1 XuMUYECKHUEe CBOMCTBA bubmuoreka [JOK
ankeHoB. [IpaBuino MapKoOBHUKOBA https://goo.su/Iv65
16 CriocoObI TOJTyYeHUS ¥ IPUMEHEHHUE bubnuotexa POII
AJIKEHOB https://goo.su/yAd2z
[Ipaktuyeckas padora Ne 1 mo reme
17 "[Tonyuenue sTUICHA U U3yYECHHE €TO bubmorexa PILI
. Y " Y https://goo.su/yAd2z
CBOMCTB
Pemenue pacu€rHbIx 3a1a4 Ha
18 orpeieNieHue MOJICKYJIIPHOU (HOPMYITBI bubmorexa PIII
pedl YA pMY https://goo.su/yAd2z
OpPTraHWYECKOTO BEIEeCTBA
AJKaIMeHbl: CONPsHKEHHBIE,
19 M30JIMPOBAHHBIC, KYMYJIUPOBAHHbBIC bubnmorexa [IOK
P > KYMYJHp ' https://goo.su/lv65
Oco0eHHOCTH AIIEKTPOHHOI'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka POIII
IMEHOB https://goo.su/yAd2z
21 CriocoObl TToTy4YeHusT ¥ IPUMEHEHNE bubnuoreka POIII
aJIKaJIMEeHOB https://goo.su/yAd2z
AJKMHBI: TOMOJIOTHUECKHH psiJi, o01as
29 dhopmysia, HOMEHKJIATypa, MIEKTPOHHOE U bubnuoreka POIII
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://goo.su/yAd2z
(uznueckue cBoicTBa
. bubmuorexa POII
23 XHWMHYECKUE CBOMCTBA aJIKHHOB
https://goo.su/yAd2z
24 KauecTtBeHHBIE peakiiMy Ha TPOHHYIO bubnuorexa POIII
CBA3b https://goo.su/yAd2z
o5 Crioco0Obl MoNTy4eHus ¥ IPUMEHEHUE bubnunorexa POIII

AJIKMHOB

https://goo.su/yAd2z
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26 Pemrenue 3agau: pacu€Tsl 0 YpaBHEHUIO bubnunorexa POIII
XUMHYECKON peaKkuu https://goo.su/yAd2z
97 Cucremarusanus 1 0000IeHNE 3HAHUH bubmnorexa POII
110 TeME https://goo.su/lyAd2z
ApeHbI: TOMOJIOTHYECKUH Psifl, 001Ias
opMyJia, HOMEHKJIATypa. DJISKTPOHHOE U
28 i) ECTy AHCTBEHHOE CTYI())CHI/IG MOJI')ICK T bubmmorexa POII
pocTp P 4 https://goo.su/lyAd2z
OeH3071a U TOTyoJ1a, UX (PU3HUecKue
CBOMCTBaA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHU bubmuorexa [JOK
3aMEICHUI https://goo.su/lv65
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
30 MIPUCOEINHEHNS, OKHCIIEHHE TOMOJIOTOB bubmorexa PIII
p g ’ https://goo.su/yAd2z
OcH30J1a
31 OCcoOCHHOCTH XUMHUYCCKHX CBOMCTB bubmmorexa POII
CTUpOJIa https://goo.su/yAd2z
Pemenune pacu€rHbIx 3a1a4 Ha
32 OTIPEJICTICHUE MOJICKYJIIPHOUN (hOPMYJIbI Bubmaorexa PIII
P Yp pMY https://goo.su/lyAd2z
OpPraHUYECKOTO BEIEeCTBA
33 CriocoObl TTOTy4eHUsI 1 TPUMEHEHUE bubnuoreka POIII
apeHoB https://goo.su/yAd2z
34 I'eneTnyeckas CBA3b MEXKAY Pa3IMYHBIMU bubnuorexa POI
KJIacCaMH YIJIEBOJIOPOJOB https://goo.su/yAd2z
Pacuétbl o ypaBHEHUAM XUMHUYECKUX
35 eakuii. CucrteMaTu3anus 1 0000IEHIE bubmorexa POLL
p o https://goo.su/yAd2z
3HAHHUH 110 TeEME
36 [Ipuponusiii ra3. IlonyTHble HeQTAHBIE bubnuorexa POII

ra3bl

https://goo.su/yAd2z
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37 KameHHbI# yroib 1 NpOIyKThI €ro bubmuoreka [IOK
nepepaboTKu https://goo.su/lv65
Hedts u ciocoOb1 €€ mepepaboTKy.
38 IIpuMmeHeHne OPOAYKTOB HEepepaboOTKH bubnmorexa POLI
P pony pep https://goo.su/yAd2z
HepTH
39 ['eHeTnueckas cBsi3b MEXK]y pa3IMYHBIMU bubnuotexa POII
KJIaCCaMU YTJIEBOJOPOIOB https://goo.su/yAd2z
l"anoreHonpon3BoOIHEIE YTIEBOIOPOIOB:
40 JJIEKT OHHCI))G CT oeHHe'yreaK I/II/Ip bubmorexa PIII
P 3 > peaitt https://goo.su/lyAd2z
3aMeIeHus TaIoreHa
eHCTBUE IIET0YEH Ha
41 fanoreHn ou3BOJIHbIE. B3anmopeiicTere brbmmorexa PILI
P AAHBIC: g https://goo.su/lyAd2z
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
42 CucremaTu3zanus 1 00001IeHHEe 3HaHUN bubnuoreka POIII
1o paszaeny "Yriaeroaopoas” https://goo.su/yAd2z
43 KontponbHas padoTa o Teme bubnuoreka POIII
"Yraesomopobr" https://goo.su/yAd2z
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psifl, oOmiast popmyia,
44 CTPOCHUE MOJIEK E HU30Me I/I}I(b e bubmorexa LHOK
P Y DL, https://goo.su/lv65
HOMEHKJIATypa, KIacCU(pHUKaIus,
(uznueckue cBoicTBa
45 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnunorexa POIII
OJIHOATOMHBIX CIIMPTOB https://goo.su/yAd2z
46 Crioco0Obl MoNTy4eHus ¥ IPUMEHEHUE bubnmnoreka [JOK

OOIHOATOMHBIX CIIMPTOB

https://goo.su/lv65
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[IpocTeie 3¢hupbl: HOMEHKIIATYpa U

47 n30Mepusi, 0COOCHHOCTH (PU3UYECKUX U bubmmorexa PHIL
PH, y https://g00.sulyAd2z
XUMUYECKUX CBOMCTB
MHoOroaroMHbIe CHUPTHI: ATUICHTITUKOIb
48 U TJIMLEPUH, UX (pusnueckue u brbamorexa POLI
LICPHUH, P https://goo.su/yAd2z
XUMUYECKHUE CBOMCTBA
49 CriocoObl ToTy4YeHus: ¥ IPUMEHEHNE bubnuotexa POII
MHOTOaTOMHBIX CITUPTOB https://goo.su/yAd2z
@DeHOoII: CTPOEHUE MOJIEKYJIBI,
. bubnuotexa POIII
50 (dbuzmveckue cBoicTBa. TOKCUUYHOCTH
https://goo.su/yAd2z
dhenomna
o1 XuMuyeckue cBoicTBa (heHosa brbmmorexa PILI
https://goo.su/yAd2z
59 CriocoObl TTOTy4YeHusT ¥ IPUMEHEHNE bubnuoreka POIII
(dhenomna https://goo.su/yAd2z
[Ipaktuueckas padota Ne 2. Permenue
bu6mmoreka [IOK
53 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
" " https://g00.su/lv65
CrupThl ¥ hEHOITBI
54 CucreMaru3anus 1 0000IIeHNE 3HAHUI bubmuoreka [JOK
10 TEME https://goo.su/lv65
AJbaeruibl ¥ KETOHBI: JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBHOU I'PYIIIBL; bubnuorexa POIII
TOMOJIOTHUYECKHUE Psifibl, 001mas opmya, https://goo.su/yAd2z
M30MepHs U HOMEHKIIAaTypa
56 AJBAETUABI U KETOHBI: (PU3NYECKHE bubnuorexa POIII
CBOWCTBA; pEAKLIUH IIPUCOECTUHEHHUS https://goo.su/yAd2z
57 Peakuuu oxkuciieHUs: 1 KAYECTBEHHBIE bubnunorexa POIII
peaKUMU aJIbJAETUIOB U KETOHOB https://goo.su/yAd2z
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CriocoObI MoTydeHus ajbAeTHI0B U bubmuorexa POII
58
KETOHOB https://goo.su/yAd2z
OnHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBEIE
59 KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MX bubmorexa PILI
’ P https://goo.sulyAd2z
MOJIEKYJ
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuotexa POII
KHCJIOT, UX (pU3UYeCKre CBOMCTBA https://goo.su/yAd2z
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubmmoreka [{OK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://goo.su/lv65
Oco0eHHOCTH CBOMCTB MypaBbUHON
62 KHCJIOTBI. MHOT000pa3ne KapOOHOBBIX brbmmorexa PILI
) P P https://goo.su/lyAd2z
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAETbHbBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX, TUAPOKCUKAPOOHOBEIX bubmorexa LIOK
P > THAD P https://goo.su/lv65
kucnot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHCIIOT
64 [TonsTHE O MPOM3BOIHBIX KAPOOHOBBIX bubnuoreka POIII
KHCJIOT https://goo.su/yAd2z
65 CriocoObl ToTy4eHus ¥ IPUMEHEHNE bubnuoreka POIII
KapOOHOBBIX KHCIIOT https://goo.su/yAd2z
Crnoxxubie 3(hUpbl: TOMOJIOTHUECKUN P,
66 obmas $o 1?4) JIIDa HU30Mepus U ’ bubmmorexa PILII
H pMy’Ia, P https://goo.su/yAd2z
HOMEHKJIaTypa
67 Du3nyecKrue 1 XUMUYECKUE CBOWCTBA bubnuorexa POIII
a¢upoB https://goo.su/yAd2z
68 Pemrenne pacy€THBIX 3a1a4: 110 bubnuorexa POII
YPAaBHEHUIO XUMUYECKON PEaKLUU, Ha https://goo.su/yAd2z
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OIIpeIeTIEHUE MOJICKYIIAPHOI (hopMyIIbI
OpPraHUYECKOro BELIECTBA

[Ipaktudeckas padora Ne 3. Pemenue

JKCIIEPUMEHTAJIBHBIX 3a/]1a4 110 TEME bubnuorexa [JOK

69 "

Kap6onoBsie kucnotel. CloXKHBIC https://goo.su/lv65
s¢upsr"

70 XKupsl: ctpoenue, pusnueckue u bubnuorexa POIII
XMMHUYECKHUE CBOMCTBA (TUAPOIIU3) https://goo.su/yAd2z
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COEPIKAIINX OCTATKHA HEIIPEAEIILHBIX bubnmorexa POLI

Flepratt pedt https://goo.su/yAd2z
YKUPHBIX KHCITOT. JKUpPBI B IpUpo/ie
MpUia Kak COJIM BBICIIAX KapOOHOBBIX

79 KHCIIOT, NX MoroIee aercTeue. IlorsTne bubanorexa POIII
0 CUHTETHYECKHX MOIOIIHNX CPENICTBAX https://goo.su/yAd2z
(CMCO)

I'enernueckast CBSI3b YII€BOLOPOIOB U
73 KHCJIOPOACOAEPIKA IZ)I; 0 FaHHI:IeCKHX bubmorexa HOK
poAcoaepall p https://goo.su/lv65
BEILIECTB

74 Pacu€thl mo ypaBHEHUAM XUMHUYECKUX bubnuoreka POIII
peakuui https://goo.su/yAd2z

75 Cucrematusanuusa 1 00001IeHNE 3HAHUN bubmuoreka POIII
110 TeEME https://goo.su/yAd2z
OO0111ast XapaKTEPUCTUKA YIIIEBOIOB U

76 Knaccn(blea I/mp TJICBO zB (MOHO-, TH- U bubmmorexa PILII

Ly A e https://goo.su/yAd2z
TOJIMCaXapu/Ibl)

77 Monocaxapuabl: Gpu3HMYecKue CBOMCTBA U bubaunorexa POII

HAaXO0XJIEHUE B IPUPOJIE https://goo.su/yAd2z
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[IpuMeHeHue rroKo3bl, €€ 3HaUCHUE B

bubmuoreka [JOK

78
KU3HEIIEATEIIbHOCTH OpraHn3Ma https://goo.su/Iv65
Jucaxapuipl: caxapo3a, MaIbTo3a U
79 nakro3a. HaxoxeHue B mpupoe u bubmorexa PILI
' A prpon https://goo.sulyAd2z
MIPUMEHCHHE UCAXapHJIOB
[Tonucaxapuasl: ctpoeHue
80 MaKpOMOJIEKYJI, (PU3HUECKUE U bubmorexa PIII
p Yo : https://goo.su/yAd2z
XUMHUYECKHE CBOHCTBA, IPUMCHCHHE
81 [TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX bubmmorexa POII
Y https://goo.su/yAd2z
Pemenue pacueTHbIX 3a/1a4 Ha
82 OIIpEAEIECHUE JOIH BBIX0/1a IPOIYKTA bubmorexa LIOK
P poRy https://goo.su/lv65
PEaKIuU OT TEOPETUICCKH BO3MOXKHOTO
83 Cucremaru3zanus 1 0000IIeHUE 3HAHUIA bubnuoreka POIII
10 pazzueny https://goo.su/yAd2z
KontponbHas pabota o reme
84 "Kucnoponcoaeprkaniue opraHudecKue brbmmorexa PILI
poX " FCPaatitie op https://goo.su/lyAd2z
COETMHEHUS
AMUHBIL: Knaccu(UKalus, CTpOSHUE
85 MOJIEKYJI, 0011asi popMyIia, U30MepHUs bubmorexa P
i, pMYyITa, P ’ https://goo.su/yAd2z
HOMEHKJIAaTypa U (PU3UYECKue CBOMCTBA
86 XHUMHUYECKUE CBOMCTBA aTu(aTHUECKUX bubnnoreka [JOK
aMUHOB https://goo.su/lv65
AHWINH: CTpOEHUE aHWIINHA,
. bubnuorexa POII
87 0COOCHHOCTH XUMUYECKUX CBOHCTB
https://goo.su/yAd2z
aHWJINHA
88 Crioco0bl MONTy4eHUs ¥ IPUMEHEHHUE bubnunorexa POIII
ann(paTHUECKUX aMHUHOB https://goo.su/yAd2z
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AMMHOKHUCIIOTBI: HOMEHKJIaTypa U

89 nzomepusi, pusnuecKue cBoicTBa. bubmuorexa POII
OtnenbHBIC IPEACTABUTEIH Ol https://goo.su/yAd2z
AMUHOKHCIIOT
XUMHUYECKHE CBOHMCTBAa aMHUHOKHCIIOT, UX

bubmmoreka [{OK
90 OHMOJIOrMYeCcKOe 3HAYCHHE aMUHOKHUCIIOT.
https://goo.su/lv65
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B
01 benku kak npupoaAHbIE TOJIUMEDHI; bubnuorexa POIII
CTPYKTYpHhI O€JIKOB https://goo.su/yAd2z
. bubnuotexa POIII
92 XUMHUYECKUE CBONCTBA OCIIKOB
https://goo.su/yAd2z
A3oTcoaepiKalme reTepouKINIeCKue
93 coeJII/IHerIs[ H KJIGHH(I;)BBIC KHUCIIOTEL: bubnmorexa PO
Y ' https://goo.su/yAd2z
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJib
[Ipaktrueckas padota Ne 4. Permenue

94 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
"A30TCcOoaepKalAe OPraHNYECKUE https://goo.su/lv65
coenuueHus"

[Ipaktuueckas padota Ne 5. Permenue

95 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoreka POIII
"PacniozHaBaHMEe OpraHUYECKUX https://goo.su/yAd2z
coenuHeHun"

KonTponbHas pabota o teme
96 "A30TCconepKallue OPraHudeCcKue Bubmiorexa PILII
p" P https://goo.su/yAd2z
COCTMHEHHS
OCHOBHbIE IOHATHUSL XUMUHU

97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnunorexa POIII

METOBbI UX CUHTE3a —II0JIUMEPU3aLUs U https://goo.su/yAd2z

IOJIMKOHACHCAlIUA
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98 [Tnactmaccel. YTunuzaius u nepepadoTka 1 bubnunorexa POIII
IJIaCTHKA https://goo.su/yAd2z
99 DnacToMepbl: HaTypaJIbHBIN 1 bubnuorexa [JOK
CUHTETHYECKHE KayuyKku. Pe3nna https://goo.su/Iv65
BouokHa: HaTypaiibHbIe, HICKYCCTBEHHBIE,
bu6mmorexa [{OK
100 cuarernaeckue. [lomumeps 1
https://goo.su/lv65
CTENUATBHOTO Ha3HAYCHHUS
[IpakTnueckas pabota Ne 6. Pemenue
bubmmoreka [{OK
101 JKCIIEPUMEHTAIIBHBIX 3314 110 TEME 1
" " https://goo.su/lv65
Pacrnio3naBaHue miacTMacc U BOJIOKOH
O06006111eH1e U crcTeMaTH3alus
bubnuotexa PO
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
" " https://goo.su/yAd2z
BbICOKOMOIEKYIISIpHBIE COSAMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
Jl:;_l'l Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Ig[?al;?:;:;eenbﬂme
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sJIEp. 1 bubnuorexa [JOK
XUMUYECKUH 31eMeHT. M30Tomsl https://goo.su/Iv65
9 CrpoeHue 3IeKTPOHHBIX 000104YeK aTOMOB, 1 bubnuorexa [JOK
KBaHTOBBIE YHCIIa https://goo.su/lv65
3 Knaccudukanus XuMuIecKux 3J€MEHTOB 1 bubmuorexa [JOK
(s-, p-, d-, f-amemeHTHI) https://goo.su/lv65
4 Pacnipenenenne 31eKTpOHOB IO ATOMHBIM 1 bubnuoreka POIII
opOuTansIM https://goo.su/yAd2z
DneKTpOHHBIE KOH(DUTYparn aTOMHOB BuGmiorexa LOK
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
https://goo.su/lv65
COCTOSTHUU
5 DNeKTPOHHBIC KOH(PUTYpAlIMX HOHOB. 1 bubnuoreka POIII
DIIEKTPOOTPHULIATEIIHLHOCTD https://goo.su/yAd2z
[Tepuonnueckuit 3akoH u [lepuoanueckas
7 CHCTeMa XMMHUUYeCKuX 3jiemenToB . 1. 1 bubmuoreka [JOK
MeneneeBa, CBsI3b C COBPEMEHHOM https://goo.su/lv65
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunorexa POIII
MU IIPOCTBIX U CIIOKHBIX BELIECTB 110 https://goo.su/yAd2z

rpymnIaM 1 nepuojaam
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CucreMarusanuys u 0000ILIeHUE 3HAHUN 1O

Bbubauorexa POIII

9
TEME https://goo.su/yAd2z
Buapl xumuueckoii cBa3u. MexaHu3Mbl
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnuorexa [JOK
Bonoponnas cBsa3b. MexMONIeKysspHbIE https://goo.su/Iv65
B3aUMOJICUCTBUS
BasieHTHOCTB U BaJIEHTHBIE BO3MOXHOCTH
11 aToMOB. CBSI3b ANIEKTPOHHOU CTPYKTYPhI bubmmorexa POII
' P PYRIYP https://goo.su/lyAd2z
MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka POIII
COEMHEHHIX: COCTAaB U HOMEHKJIATypa https://goo.su/yAd2z
BemectBa MosieKysipHOTo 1
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIb bubnuoreka POIII
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://goo.su/yAd2z
BEILIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBnenue 0 KOJUIOMAHBIX pacTBOpax https://goo.su/lv65
HctrHHBIE paCTBOPHI: HACBIILIEHHBIE U
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD bubmorexa P
> P P ' https://goo.su/lyAd2z
Kpucrannoruapatsl
16 CriocoObl BEIpaKEHHS KOHIICHTPAIIMH bubnuoreka POIII
pacTBOpOB https://goo.su/yAd2z
Peurenue 3aau ¢ ucnosib30BaHUEM
o .. bubaunorexa POII
17 MOHATUH ""MaccoBas J0Jis1 paCTBOPEHHOIO
"o " https://goo.su/yAd2z
BellecTna', "MoJIIpHas KOHLEHTpaLus
18 Knaccudukaius 1 HoMeHKIaTypa bubnmnoreka [JOK

HCOPTraHNYCCKUX BCILICCTB

https://goo.su/lv65
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CucreMarusanuys u 0000ILIeHUE 3HAHUN 1O

Bbubauorexa POIII

19
TEME https://goo.su/yAd2z
KontpomnsHas padora o Temam "CtpoeHue
aroma. [lepronueckuii 3aKOH U
bu6mmoreka [{OK
20 [Teproaudaeckas cucTeMa XUMHUYSCKUX
. https://goo.su/lve5
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecT"”
Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH bubmmorexa POLI
P HIECTss https://goo.su/yAd2z
COXPAHCHHUS W NIPEBPAICHHS SHEPTUN TIPU
XUMHUYECKHUX PEaAKIIHIX
29 TenoBbie 3¢ (HeKThl XUMUYECKUX PEaKIUH. bubnuoreka POIII
TepMoxuMHuueckue ypaBHEHUS https://goo.su/yAd2z
23 Brrunciienus no ypaBHEHUSIM XUMUYECKHUX bubnuoreka [IOK
peaKkuuii 1 TEPMOXUMUYECKUM YPABHEHUSIM https://goo.su/lv65
CKOpOCTh XMMHUUYECKOMN peakinu, eé
bubnuoreka POIII
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://goo.su/yAd2z
Karanu3 u xatanuszatopbl
bubnuoreka POIII
25 ['oMoreHHbIe ¥ reTeporeHHbIE peaKIuu
https://goo.su/yAd2z
[IpakTnueckas pabota Ne 1 mo Teme
" bubnuorexa POI
26 Biusinue pa3nudHbIx GpakTopoB Ha
. | https://goo.su/yAd2z
CKOPOCTh XUMUYECKOU PEaKuu
97 OOpaTumble ¥ HEOOPATUMBIE PEaAKIIUU. bubnuorexa POIII
XHUMHUYECKOE paBHOBECUE https://goo.su/yAd2z
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[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK
28 "Bnusinue pasauyHbeIX GaKTOpoOB Ha
P daxctop " https://g00.su/lv65
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
29 CuiibHBIE M ci1a0bIe DIIEKTPOIUTEL. CTeleHb bubnmorexa POIL
p ) https://goo.su/yAd2z
JIUCCOLIMAIIIHA
Hounnoe npousseaeuue Boasl. Cpena
30 BOJHBIX eI:CTBo oB. Bonopo HI)II;/'I bubmmorexa LIOK
p POB. BONOPO https://goo.su/Iv65
nokazatenb (pH) pactBopa
31 I'maponus coneit. Peakiuu, nporekaroniye bubmuoreka POII
B pacTBOpax 3JIEKTPOJUTOB https://goo.su/yAd2z
[IpakTnueckas pabota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINHU B PACTBOPAX bubmmorexa PO
,P " P P https://goo.su/yAd2z
AIIEKTPOIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE
33 eakuy. Baxxnenime oKuCINTEIN U bubmorexa HOK
PCAKIH. https://goo.su/lv65
BOCCTAaHOBUTEIN
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bubnuoreka POIII
HOHHOTO) OajaHca https://goo.su/yAd2z
35 DJIEKTPOJIU3 PACTBOPOB U PACILJIABOB bubnuoreka POIII
BEIIECTB https://goo.su/yAd2z
36 Pemrenne 3a1a4 pa3inyHbIX THIIOB bubmorexa POLL
atp https://goo.su/yAd2z
37 Pemrenue 3amay pa3InuHbIX THIIOB Bubmiorexa OK
p https://goo.su/lv65
38 Cucremaruzanus 1 0000IIIeHNE 3HAHUN 110 bubmuorexa POIII
TeMe "XuMuueckue peakiuu' https://goo.su/yAd2z
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KonrponsHas pabora o teme

Bbubauorexa POIII

39
"Xumuueckue peaxuu" https://goo.su/yAd2z
[TonoxeHrne HEMETAIIIIOB B
[Teproaudeckoit cucTeMe XUMHUYIECKHX
40 anemenToB JI. 1. MenneneeBa u bubmorexa LHOK
T A https://goo.su/lv65
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOWCTBA HEMETAIIIOB
41 AnoTponusi HeMETaUIoB (Ha IpUMEpe bubnuotexa POII
KHCIIOpOJIa, cepbl, (hochopa u yriiepoaa) https://goo.su/yAd2z
42 Bogopona: nonyuenue, pusznyeckue u bubnuoreka POIII
XUMHYECKHUE CBOMCTBA. [ uIpuibl https://goo.su/yAd2z
I"aymoreHsl: HAXOXKICHHE B PUPOJIC
43 CTIOCOOBI IOy YCHHS @Hanpecine I;I bubamorexa POLL
AT, https://goo.su/yAd2z
XUMHUYECKHE CBOMCTBA
lNanorenoBopopoabl. Baxuerimme
44 KHCJIOPOJICOIEPIKAIINE COSTUHEHUS brbmmorexa PILI
POACOACPKAIL A https://goo.su/yAd2z
raJIoreHOB
JlaGopaTopHble U IPOMBIILJICHHBIE
bu6mmoreka [JOK
45 CIOCOOBI MOJTYYCHHSI TaJIOTSHOB.
. https://goo.su/lv65
[IpumeHeHue raloreHoB U UX COSIUHEHUIA
[Ipaktuueckas padora Ne 4. Permenue
bubnuorexa POII
46 AKCIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
" " https://goo.su/yAd2z
I'anmorenst
Kucnopon: naboparopHsie u
47 MIPOMBIIIITIEHHBIE CIIOCOOBI TTOTYYESHHUS, bubnuorexa POIII
(buznuecKkre U XUMUYECKHE CBOWCTBA. https://goo.su/yAd2z

O30H. HpI/IMCHCHI/Ie KHCJIOpO/Ja U 030Ha
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Bbubauorexa POIII

48 OxcuIbl U IEPOKCUIBI
A P A https://goo.su/yAd2z
49 Pemenue 3a1a4 pa3InyHBIX TUIIOB bubmorexa LHOK
p https://goo.su/lv65
Cepa: Hax0XKJACHHE B IPUPOJE, CIIOCOOBI
50 HOJII) YEHUS (1)I/I3I/I‘IGCKI/II)C E XUMHYECKHE brbamorexa POL
" ’ https://g00.su/yAd2z
CBOWCTBa
51 CepoBoopo/1, CyIb(puabt bubmorexa PIII
POBOAOPOA, €¥ A https://goo.su/lyAd2z

52 Kucnopoaconepxaiiye COeTMHEHNs CEpBI. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB CEPHOM KUCIOTHI https://goo.su/lv65
[IpakTueckas padota Ne 5. Pemenue

53 SKCIEPUMEHTANIBHBIX 3a71a4 1o TemMe "Cepa brbmmorexa PILI

.. P " 8 P https://goo.su/lyAd2z
U e€ COeIMHEHUS
A3OT: HaX0Xk/I€HHE B IPUPOJIE, CTIOCOOBI
bubnuoreka POIII
54 MoTy4YeHus1, PU3NIeCKrue U XUMUIECKHE
: https://goo.su/yAd2z
CBOIicTBa. AMMHUAK, HUTPH/IBI

55 Kucnopoacoaepxaiiye coeAMHEHUS a30Ta. bubnuoreka POIII
OCc00EHHOCTH CBOWCTB a30THOM KHCIIOTHI https://goo.su/yAd2z

56 [IpumeneHnue a30Ta U €ro COeAMHEHUN. bubnuoreka POIII
A3OTHBIC y100pEeHHS https://goo.su/yAd2z
®docdop: HaxOXKIEHHE B IPUPOJIE,

57 CrocoObl NOTy4YeHUs, GPU3UUECKUE U bubnuoreka [IOK
XUMUYecKue cBoiicTBa. Dochuibl u https://goo.su/lv65
dhochun

58 Oxcugsl hocdopa, pochopcoaepxanive bubnunorexa POIII
kucnotel. Conu ¢pocopHOI KUCTOTHI https://goo.su/yAd2z
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[Tpumenenue pocdopa u ero coeTMHEHUH.

bubmuoreka [JOK

59
docdopHbie yaoOpeHHs https://goo.su/lv65
[Ipaktuyeckas padora Ne 6. Pemenue
" bubnuotexa POII
60 AKCIIEPUMEHTAIBHBIX 337a4 1Mo TeMe ""A30T
" https://goo.su/lyAd2z
u dochop M UX COeTUHEHUS
VYraepoa: HaX0XKIEHUE B IPUPOJIEL,
61 annof OIHbIE MOaU(UKa En'pq)mnqecxne brbamorexa PILII
P ATEPHICHIEL https://goo.su/yAd2z
Y XHMHYECKUE CBOMCTBA, MPUMECHCHHE
62 Oxcun yriepoaa(ll), okenn yraepoma(lV), bubnuoreka [JOK
YroJibHas KUCJIOTa U €€ COJH https://goo.su/Iv65
63 Pemenue 3a1a4 pa3InyHBIX THIIOB bubmorexa P
P https://goo.su/yAd2z
KpemHunii: HaxoXaeHUE B IIPUPOJIL,
64 cr11)0c061>1 O qelfm q)mnzefmllle u brbmmorexa PILI
y L https://goo.su/yAd2z
XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuaus(1V), kpeMHUEBasT KHCIIOTA, bubnuoreka POIII
CUJIMKATHI https://goo.su/yAd2z
66 [IpumeneHne KpEMHHMS U €ro COeTMHEHUH. bubnunoreka [JOK
CrexkJ10, €ro nojay4eHue, BUIbl CTEKIIA https://goo.su/lv65
67 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa P
AP https://goo.su/yAd2z
68 Cucremaru3zanus 1 0000IIEHHUE 3HAHUH 110 bubnuorexa POII
teme "Hemeramin" https://goo.su/yAd2z
69 KonTponbHas pabota o teme bubnuorexa POIII
"Hemertanmnsr" https://goo.su/yAd2z
70 AHanus pe3yabTaTOB KOHTPOJIBHON bubnuorexa POII
paboThl, KOPPEKIIHS OMIHOOK https://goo.su/yAd2z
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[Tonoxxenne merannos B lleproanyeckon

71 CUCTEME XMMUYECKUX AIIEMEHTOB. bubnmoreka [JOK
Oco0eHHOCTH CTPOCHUS AIIEKTPOHHBIX https://goo.su/lv65
000JI09€K aTOMOB METAJIOB

7 OO0mue ¢puznyeckrue CBOMCTBA METAIIOB. bubnuotexa POII
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE https://goo.su/yAd2z

bubnuotexa POII

73 CmnaBsl MetaiioB. Kopposust MmeTamios

https://goo.su/yAd2z
bubnuotexa POII

74 Pemrenne 3a1a4 pa3au4HbIX TUIIOB

https://goo.su/yAd2z
DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN

bu6moreka [IOK

75 MeTaiioB. OO1IHe crnocoObl MOTy4YeHUs

https://goo.su/lv65
METaJIJIOB
OO6mras xapakrepucTuka MmeTayuioB |A-
rpynnsl [lepuoandeckoi cuctembl

76 XUMHYECKUX 3JIeMeHTOB. HaTpuil u kanuii: bubnuoreka POIII
noy4yeHue, GU3nIecKue 1 XUMHUIECKUE https://goo.su/yAd2z
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB
U UX COCMHEHUI
O6mas xapakrepuctuka metauioB |A-
rpynnsl [lepuoandeckoi cuctembl

77 XUMHUYECKUX 3JIEMEHTOB. Maruuii u bubnuoreka [JOK
KalbIUi: TONydyeHue, Gu3ndeckue u https://goo.su/lv65
XMMHUYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JXKécTrocTh BOJBI U CLIOCOOBI €€ bubnuorexa POIII
YCTpaHEHHUS https://goo.su/yAd2z

79 AnroMuHUHR: IonyuyeHue, pusndeckue u bubnunorexa POIII
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://goo.su/yAd2z
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AmdorepHbIe CBOIICTBA OKCHIA U

80 TUAPOKCHU/IA AITIOMUHUS, bubmuorexa [IOK
TUIPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX https://goo.su/lv65
MIPUMEHEHUE

bubanorexa POIII
81 Pemrenue 3aga4u pa3auyHbIX TUIIOB
https://goo.su/yAd2z
[IpakTnueckas padorta Ne 7. Pemenue
bubanorexa POIII

82 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME

" " https://goo.su/yAd2z
Mertasuibl TJIaBHBIX TOATPYTIT
OO6mras XxapakTeprucTUKa METAIIOB

83 no6ounbIx noarpymnn (b-rpymm) bubnuoreka [IOK
[Tepronnyueckoil cuCTeMbl XUMUYECKHUX https://goo.su/lv65
3JIEMEHTOB

84 dusnueckre 1 XUMHUECKHE CBOMCTBA bubmuoreka POII
XpoMa M €ro COeIMHEHU, UX TPUMEHEHUE https://goo.su/yAd2z
Baxwuelimre coeIMHEHNs] MapraHiia.

bubmuoreka POII
85 [TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
. https://goo.su/yAd2z
CBOMCTBA
dusnueckre U XUMHYECKHAE CBOMICTBA
. bu6mmoreka [JOK
86 Kesesa u ero coeauHeHui. [lomydyenne u
https://goo.su/lv65
MIPUMEHEHHE CILJIAaBOB XKeje3a

87 dusnueckue U XUMHUECKHE CBOIICTBA MEIU bubmuorexa POIII
U €€ COCIMHEHUM, UX IPUMEHEHUE https://goo.su/yAd2z
dusznueckre U XUMHYECKUE CBOMCTBA

. bubmuorexa POIII

88 IIMHKA ¥ €TO COCTUHCHUM, UX IPUMEHEHHE.

https://goo.su/yAd2z

FI/I,[[pOKCOKOMHJ'IeKCLI OHMHKa
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[Ipaktudeckas padora Ne 8. Pemenue

bubnunorexa POIII
89 IKCIEPUMEHTAIBHBIX 337124 10 TEME
" " https://goo.su/yAd2z
MeTaiisl TOOOYHBIX TOATPYIIT
90 Pemenue 3a1a4 pa3InyHbIX TUIIOB bubmorexa LHOK
p https://go0.su/lv65
O06o001eHne 1 cucTeMaTu3aIus
bubmmoreka [{OK
91 M3Y4YEHHOI'0 MaTepuasa 1o Teme
" " https://goo.su/lv65
Meranbl
92 Kontponbnas padota o teme "Metaysr"
93 AHanu3 pe3yJbTaToB KOHTPOJIbHON bubnuoreka [IOK
paboThI, KOPPEKITUS OMIHUOOK https://goo.su/lv65
Ponb xumun B oGecrieueHuu yCTOMYHUBOTO
bu6moreka [IOK
94 pa3BuTus yenoBeuecTBa. [lonsTre o
https://goo.su/lv65
Hay4YHbIX METOJIaX UCCIIEeIOBaHUS BEIIECTB
HayuHble npuHIUIBI OpraHu3aiuu
95 XUMHYECKOT0 MPOU3BOICTBA. bubnuoreka [IOK
[TpombIIIeHHBIE CTIOCOOBI TTOTYYEHUS https://goo.su/lv65
BA)KHEHIIINX BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHNE OKpPY KaroIIeh bubnuoreka [JOK
Cpellbl U €T0 MOCIEACTBUS https://goo.su/lv65
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBEHHBIE CpEICTBA https://goo.su/lv65
98 Xumus . Poiab xuMun B o0ecrieueHnu bubmuorexa POIII
MUIIEBOM O€30MacHOCTH https://goo.su/yAd2z
99 Kocmernueckue u nappromepHbie bubnuoreka [IOK

cpeacrna. briToBas xumus

https://goo.su/lv65



https://goo.su/yAd2z
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/yAd2z
https://goo.su/Iv65

X¥MHS B CTPOUTENLCTBE. BaskHenne

100 1 bu6mmoreka [IOK
CTPOUTEIbHBIC U KOHCTPYKIIMOHHBIE htts://a00.Su/IVE5
MaTepHaIbI

101 XuMHMs B CEJTIbCKOM XO035MCTBE. 1 bub6mmoreka [{OK
Opranuyeckrie 1 MUHEPAJIbHBIE y100pEHUS https://goo.su/lv65
CucreMaru3anus 1 00001IeHIE 3HAHUH 110 bubmmoreka [IOK

102 1
TeMe https://goo.su/lv65

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlynun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO

«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
noa penakiueit Jlynuna B.B., O611ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO

«JIPODA»; Akinonepuoe odmectBo «M3maarenscTBo «IlpocBerienner»






