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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpEJHEro oOuiero oOpazoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii deneparuny, TpeboBaHUN K pPe3ysIbTaTaM OCBOCHHUS
benepanbHOl 00pa3zoBaTENBHOM IPOrpaMMbI cpeanero oomero oopazoanusi(DOIL
COOQO), npencrapineHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konmenuuu mnpenojaBaHusi y4eOHOro MpeaMera
«XuMus» B 00pa3oBaTelbHBIX oOpraHm3anmusx Poccuiickoit  denepanum,
peaNM3yIoNIMX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pasutus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 10 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIIYyOJIEHHOTO HW3YYEHHs] 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanusi ywammxca 10-11 xmaccos.
W3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudepeHInpoBaHHOTO,
npoduibHOro 0oOy4eHHs, Mpu3BaHO oOecneunuTh o0uEe00pa30BaTEIbHYI0 U
OOIIEKyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOJAMUMYIO IS
aJanTanyuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COIIUYME, a TAKXKe JJIs
MPOJOJDKEHUs O0y4YeHUs B OpraHu3alusix mnpodeccruoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX TUCITUIUINH.

B mporpaMme 1o XUMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATarOIIUMHU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIejieH, COAepKaHUs,
pe3yabTaToB OOy4YeHUsT W TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBJISIFOTCSI CIIEAYIOIIME BBIMOJHSIEMbIE MPOTrpaMMON IO
XUMUHU (PYHKIIUH:

e HMH(QOPMALIMOHHO-METOAMYECKAsl, peanu3alus KOTOpoll obecrieunBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COACpP)KaHUM, OOIIEeH CcTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyUAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIas, KOTOpast peaycMaTpUBacT
OMpeNeNiCHUe: TPUHIUIIOB CTPYKTYPUPOBAHMUSI M TOCJIEA0BATEIHLHOCTH
M3y4YeHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTePUCTUK; TOIXO0M0B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTENbHBIX JOCTHXKEHUU OOYyYalolUXCs B
paMKax UTOTOBOM aTTecTaluu B (opMe €AUMHOr0 TIOCYJIapCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asisg yriyOaEHHOTO U3YUEHUSI XUMUU:

e yCTaHABIMBAaET HWHBAPUAHTHOE MPEJAMETHOE COJEp>KaHue, 00s13aTeIbHOEe
JUIST U3YyYEeHUS] B paMKax OTIEIbHBIX Mpoduiield, MNpeaycMaTpuBaeT



pacrpeneneHue M CTPYKTyYpUpPOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e N1aéT MPUMEPHOE paclpeiesieHne y4eOHOro BpEMEHH, PEKOMEHTyEMOTO ISt
W3YUYCHHUS OTNICIIbHBIX TEM;

e TMpejJiaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh HW3YUYEHUS Y4eOHOro
Marepuaia ¢ y4€ToM JIOTMKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e AT METOJIMYECKYIO0 MHTEPIIPETALNIO IIEJeH U 3a]]a4 U3yYeHUs MpeaMeTa
Ha yrayOJI€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOU
MPOTrpaMMBbl CpeaHero obmero o0Opa3oBaHUs (JIMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TAKKE C YUYETOM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATEIbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOEHHUIO
COJIep>KaHUs IPEeAMETA.

[lo BceM Ha3BaHHBIM MO3UIHUAM B MpOrpaMMe MO XUMHUHU MOPEeayCMOTpPEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YPOBHE OCHOBHOTO OOIIETOo
oOpa3oBaHus. 3a pejesiaMi YyCTaHOBIEHHOM TPOrpaMMoid o XUMUU 00s3aTeIbHON
(MHBapUAHTHOM) COCTaBISIONIICH COJEepkKaHUA Y4YEOHOro MpeaMera «XUMUS»
0CTaéTCs BOBMOKHOCTh BEIOOPA €0 BApUATUBHOM COCTABJISIONIEH, KOTOPAs JOJKHA
OTIPEJIENSITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO PO 00yUeHUSI.

B cootBercTBUM ¢ KoHUeNTyaidbHbIMH TonoxeHusmu DIrOC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro u yrIyOJEHHOrO YpOBHEH B CHCTEME
mudpepeHIpoBaHHOTO OOyYECHHMSI Ha ypPOBHE CPEIHET0 OOIIero 0oO0pa3oBaHUS
XUMHUSI Ha YPOBHE YIIyONEHHOTO W3YYCHHsS HAMpaBlIeH Ha peaIu3aluio
MPEEMCTBEHHOCTH € MOCIAEAYIOIIUM YTArlOM MOJIYYEHHUS] XUMUYECKOT0 00pa3oBaHus
B paMKax W3y4YECHHUS CIEHHUAIbHBIX E€CTECTBEHHO-HAYUHBIX M XHUMHYECKUX
JTUCITUTUINH B By3aX W OpTraHU3AIMSIX CPETHETO MPOPECCHOHATIBHOTO 00pa30oBaHUsI.
B aroli cBs3u n3ydeHue npeamera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIMpeHre M YIUIyOJIeHHE TEOPETUYECKON U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaromuxcs, BbIOPABIINX ONPEAENEHHBIA TPOPiib 00yYeHusi, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCJIEAYIONIET0 MOJYy4YeHUsI XMMHUYECKOro OOpa3oBaHHs B
opraHmuzanusx npodeccuoHabHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cBeTe
tpedoBanuit ®I'OC COO k muaHUpPyEMBIM pe3yJibTaTaM OCBOSHHUs (enepaibHON
o0pazoBaTeIbHON NpOrpaMMBbl CPETHETO OOIIEro 00pa30BaHUs U3yUCHUE TIPEAMETA
«XUMHUS» OPUEHTUPOBAHO TAKKE HA PELICHUE 337a4 BOCIUTAHUS U COLUAIBHOTO
pa3BUTHS OO0yYaroImuXcsi, Ha (OPMUPOBAHHE y HHUX OOIICMHTEIUICKTYaIbHBIX
YMEHUH, YMEHHI paluoHaIM3aluu y4eOHOro TpyAa M OOOOHIEHHBIX CIOCOOOB
NEATEeIbHOCTH, UMEIOIIUX MEXIUCIUILUTMHAPHBINA, HAIPEIMETHBIA XapaKTep.



CocraBnstomiuMu  ripeMeTa « XUMHs» Ha YPOBHE YIUIYOJIEHHOTO WU3y4YeHUS
ABIIAIOTCSL YIUIyOJN€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas Xumus». [Ipu onpeneneHuu MOIX0I0B K OTOOPY W CTPYKTYPHOM
OpraHu3allid COACPKAHUSA OTUX KypCOB B MPOTPaMME IO XUMHHU 32 OCHOBY
npuHATH mojoxeHuss ®I'OC COO o paznuuusax 6a30BOro 1 yriryoaEéHHOTO YpOBHEH
U3YYEHUS TIPEeIMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTraHWYECKass XWMHs» COCTaBIIIET COBOKYIMHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4€HHMs MpenMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeneiaEHHOE TEOPETHUYECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINM 00bEM (PaKTOJIOrMYECKOro MaTepuala.
Tak, Ha yrimyON€HHOM YpPOBHE W3Y4YEHHUS MpeaMeTa O00ecTledeHa BO3MOKHOCTH
3HAYUTEIHHOTO YBEINUYCHUS 00BEMA 3HAHUHN 0 XMMUYECKUX 2JIEMEHTaX U CBOMCTBAX
UX COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS MPECTABICHUN O CTPOCHUU
BCIIIECTBA, XUMHUYCCKON CBS3M W 3aKOHOMEPHOCTSX TIPOTEKAHHS PEaKIuH,
paccMaTpPUBAEMbIX C TOYKU 3PEHUS XMUMHYECKOW KHHETHKA M TEPMOJIMHAMUKHU.
N3yuyenue mnepuomuyeckoro 3akoHa u Ilepmomnueckodd cUCTEMbl XUMUYECKUX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOcHMH aToma. XWMHYECKas CBSI3b OOBICHAETCA C TOYKH 3PCHUS
DHEPTEeTUYECKUX N3MECHECHH Mpyu €€ 00pa30BaHUU U Pa3pyIICHUH, 4 TAKKE C TOUKH
3peHuss MEXaHU3MOB €€ oOpazoBaHus. M3ydyeHue THUMOB peakiuil TOMOJHAETCS
dbopMHpOBaHHEM  TPEJCTABIECHUNH 00 AIEKTPOXUMUYECKUX Ipoleccax M
AJIEKTPOJIN3E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHndecKoi XUMHH MPH
pPacCMOTPEHUH PEAKIIMOHHOM CIOCOOHOCTH COEIWHEHHUH yaAensercs ocoboe
BHHUMAaHHE BOMpPocaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BIIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIil.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJACP)KaHHE KYpPCOB XUMHUU
yTIyOJIEHHOTO YPOBHS U3YYCHHSI IS KIIACCOB OMPEACIEHHOTO MPOQMIIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYPY U XapakTep JAOMOTHEHHUH K 00IIel cucTeMe MpeMETHBIX
3HAHMI) OKa3bIBAIOT BIUSHUE CMEXHbBIC TPEAMETHI. Tak, Hanpumep, B COACpKAHUU
peaMeTa AJid KJIACCOB XMMUKO-(DU3UUECKOro Mpoduiisi 00JbIIoe 3HaAY€HUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumuu. [1pu n3yuennn npenmera
B JIAHHOM CJIy4ae akIeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHMS,
OOILTHOCTh 3aKOHOB U TEOPHUM B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOPHUS
(MonekyspHas TeOpHUs B PU3UKE), 3aKOHBI COXPAHCHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOIUHAMHUKH, DJICKTPOJIH3a, TPEICTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B TO e BpemMs B cCOJAEpKAaHMHM TIpEeIMETa HJisi KJIACCOB XHMHKO-
Ouosornyeckoro npoduiis OONbIIMKA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xuMHus. B 3ToM citydae mpenocTaBiseTcss BO3MOXKHOCTH sl 00iee 00CTOATEIHLHOTO



PacCMOTPEHUS XUMHYECKOW OpraHU3alliy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOpPOM BXOJAT, K MNPHUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, Kak
JIUTIU]IBI, OCJIKHU, YTJIEBOAbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus 0
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOH Il M3YyYEHHs] CYIIHOCTH MPOIIECCOB (DOTOCHHTE3a, IbIXaHMUS,
MULIEBAPCHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYyYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHYECKOTO IPUMEHEHHS HAyYHBIX
3HAaHMM H3yYEeHHE MpeaMeTa «XuMus» Ha yriayOJéHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM MpEeAMETaMH, BXOJSUIMMU B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HayuHble MNpeaMeTb», «MaremaTuka u
uHhopmaTrKa» 1 «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipu nzyyeHuu yueOHOTO npeameTa « XuMus» Ha yriIyOJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJIHEro 00111ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SBJISETCS (POPMHUPOBAHUE OCHOB HAYKHU
XUMHUH KaK 00JITaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON IEATETLHOCTH
YeJI0BEKa U OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pelienue 3Tou 3a1aun Ha
yIiyOJEHHOM YpOBHE M3YYEHHs MpeAMETa NpPEeNIoyiaracT pealu3aluio TaKux
LeJaeH, Kak:

e (QopmMupoBaHME TPEACTABICHUA: O MaTEpUATHLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX U IMO3HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayulell poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTHYECKOM, IHEPTreTUIECKON U MUINEeBOW OE€30MacHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecleyeHnn palroHAIbHOTO MPUPOIONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTyphl YEJIOBEKAa, a TAKXKE 3KOJOTHMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

e OCBOCHME CHUCTEMBbl 3HAaHWUM, JIEKAIMX B OCHOBE XUMHYECKOU
COCTABJISIIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTaIbHBIX
MOHATHM, 3aKOHOB M TEOPUH XMMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHHM BEIIECTBA HA PAa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XUMHUYECKHX pEaKUui, O
XUMHUYECKOM PABHOBECUU, PACTBOPAX M AUCIEPCHBIX CUCTEMax, 00 00IInX
HayYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOICTBA;

e (opmupoBaHue y O0yJaroIMXcs OCO3HAHHOTO ITOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKHUX 3HAHMM i1 OOBSCHEHUS
KJIFOYEBBIX MJIEM W MpoOJeM COBPEMEHHOM XUMHH, JJi1 OOBSCHECHUS U



MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OIICHKH C ITO3UIIMH SKOJOTrHYECKOM OE30IMacCHOCTH ITOCIEICTBUH
OBITOBOM W TPOW3BOACTBEHHOW EATETLHOCTH YEJIOBEKAa, CBS3aHHOU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPabOTKOM BEIIECTB;
yriIyOJieHue peACTaBISHUM 0 HAYYHBIX METO/IaX MTO3HAHMS, HEOOXOIUMBIX
JUIsL TIPUOOpETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEHIECTB U
OOBSICHEHUS XHMHYCCKHX SIBICHUM, HMMCIOIUX MECTO B IPUPOJE, B
MPAKTUYECKOM JIEATEIIbHOCTH U MMOBCEIHEBHOM KU3HMU.

B nnane peanuzanuu mNepBOOYEPEIHBIX BOCHUTATENBHBIX WU PA3BUBAIOLIUX
(GyHKIIUN 1EJOCTHOM CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUs NMPU HU3YyUYCHUHU
npeaMera «XuMUsS» Ha  YrayOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LT U 3a]]a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IO03HABAEMOCTH SIBJICHHN IPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETHYECKUX U
MIPUKIIATHBIX HCCIACAOBAHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CaMOBOCTIHTAHMIO  HAa  OCHOBE  YCBOCHUSA
00II[EYETOBEUECKUX [IEHHOCTEM;

pPa3BUTHE MTO3HABATEIBLHBIX HHTEPECOB, HHTCIUICKTYIBHBIX U TBOPYECKUX
criocoOHOCTEeM oOyuarommxcs, (GpopMHpoBaHHWE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOW MPO(heCCHOHATBHOM M 00IIECTBEHHON IeITeITLHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B
310pOBOM 00pa3e KU3HH,

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIC3HOM AKOJIOTHYECKON ACSITECIbHOCTH.

OO611ee YnCiIo0 4acoB, MPEAyCMOTPEHHBIX NIl U3YUEHHS] XUMUU Ha YriayOJeHHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctaisieT 204 yacon: B 10 knacce — 102
yaca (3 yaca B Heziento), B 11 kiacce — 102 yaca (3 yaca B Hefento).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHMYECKOM XMMMH.

[IpeameT u 3HaUYEHHUE OPTAaHUYECKON XUMHH, TTPEACTABICHUE O MHOTOO0pa3uu
OPTaHUYECKUX COCIUHECHUN.

DNEKTPOHHOE CTPOCHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMA. BaneHTHble BO3MOYKHOCTH aTroMa yriepoia. XHWMHYECKass CBS3b B
OpraHUYECKUX COCAMHEHUSIX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANICH yTiepoa.
MexaHnu3mbl  00pa3oBaHUs KOBAJEHTHOMW CBs3M (OOMEHHBIH U JIOHOPHO-
aKLUENTOpHbINM). THUIBl MEepeKpbIBaHHUS AaTOMHBIX OpOMTaIEd, G- MU T-CBS3U.
OpnuHapHasi, ABOMHAs U TpoWHas CBsa3b. CIOCOOBI pa3phiBa CBSI3€d B MOJIEKYJax
opranudeckux BemiecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae Hu
aneKTpodue.

Teopust crTpoeHuss oOpraHndeckux coeauHeHni A.M. bytnepoBa wu
COBPEMEHHBIE IIPEJICTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUSI
OpraHMYeCKUX CcoequHeHUuN. MomnekyaspHble W  CTPYKTYpHBIE  (QOpPMYJIBI.
CtpykTypHble (GOpMyJbl pa3iU4HbBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHass. M3omepus. Buael u3oMepun: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbBIC YPHEKTH B MOJIEKYJIaX OPTAHMYECKUX COCTMHECHUN (MHIYKTUBHBIA 1
Me30MEPHBIN 3P DHEKTHI).

[IpencraBnenne o KilaccUpUKAMKM OpraHuyeckux BemiecTB. [loHatue o
(GyHkunoHanbHOU rpymnmne. I'omonorus. I'omonornueckue psanpl. CucreMarnyeckast
HoMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobeHHoCTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTEepHallaMU Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHuM (IUIaBJICHHE,
OoOyIJIMBaHHE M TOPEHHE), KOHCTPYHMPOBAHHUE MOJENIEH MOJEKYJ] OpPraHuYEeCKUX
BEILIECTB.

Yraesoaopoasl.

Aunkanbl. ["'omosiorudeckuil pssi ajakaHoB, o0mias Gopmysia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anus aTOMHBIX opOuTaneit yrieposaa, o-cBsizb. DU3MUECKUE CBOMCTBA
aJKaHOB.



XUMHUUYECKHE CBOMCTBA AaJKAHOB: pEaKLUU 3aMELICHUs, W30MEpHU3alnH,
JIETUJIPUPOBAHUSA, [TUKJIN3AIMHU, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasienue o
MEXAHU3ME PEAKIUN PATUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYEHHs] U TPUMEHEHHE AJIKAHOB.

[uxnoankanel. O6mas Gopmyia, HoMeHKIaTypa U u3oMepus. OcoOeHHOCTH
CTPOCHHS U XMMUYECKUX CBOMCTB MaJIbIX (IMKJIONPOIaH, IIUKIO0yTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IUKJIOTEeKCaH ) UKI0aakaHoB. CocoObl MOTYyYEHUSI U TPUMEHEHHUE
[IUKJI0ATKAHOB.

Ankensl. ['omonoruyeckuii psija ajkeHoB, oOmas Gopmyiia, HOMEHKIIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKEHOB, SP>-THOPHAN3aLINS
aTOMHBIX opOuTanel yriaepoja, 6- U m-cBsA3u. CTpyKTypHas U reoMeTrpuyeckas
(uc-Tpanc-) uzomepusd. Ouznueckue CBOMCTBA alKEHOB. XMUMUYECKHE CBOMCTBA:
pEaKUUU NPUCOCAVHEHUS, 3aMEIICHUS B O-IOJIOKCHUE IIPU JBOWHOM CBS3H,
nojauMepu3amuu u okuciieHus. [IpaBuino MapkoBHukoBa. KauecTBEeHHbIE peakiuu
Ha JBOMHYIO CBs3b. CIOCOOBI MOMYYEHUSI U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaneHoB (CONpsOKEHHBIE, N30JIUPOBAHHBIC,
Kymynuposarnuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanus COnpsskEHHBIX
nreHoB. CriocoObl MOTYyYEHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ["'oMonornyeckuii psii aIKUHOB, 001as Gopmysa, HOMEHKIATypa 1
M30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepoja. dOusndeckre CBOWCTBA aJKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKIIMY TPUCOETUHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALINH,
okucieHusA. KHCIOTHBIE CBOMCTBA aTKMHOB, UMEIOIIMX KOHIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U TIPUMECHEHHE
AJKUHOB.

ApoMaThuecKue YTIeBOJOPOJbl (apeHsl). ['oMojoruueckuil psiji apeHOB,
oOmrast opMyiia, HOMEHKIATypa U H30MEpHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30i1a. PU3MYECKUE CBOWCTBA apCHOB. XHMMHYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUK 3aMEIICHHUS B OCH30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJIUKaNle, PEAKIUU NPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUCHTUPYIOIMIEM JEHCTBUHM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJKUIbHBIX PpPagUuKaoB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoia. [lonmumepusanus ctupona. CriocoObl MOMy4eHUsT U
MIPUMEHEHHUE aPOMATHYECKHUX YIIIEBOIOPOIOB.

[Ipuponusiii ra3. [lonytueie HedTsHBIe Ta3pl. HedTh u €€ mpoucxoxaeHue.
KameHnHbI#l yrosib 1 poayKThl €ro nepepadoTku. CriocoOsl nepepadboTku HedTH:



MEPErOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUi), PUDOPMUHT, MHPOJIH3.
[IporykThl nepepabOTKH HEPTHU, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TAJIOrCHIIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIEHUsI TaJOr€Ha Ha TUIPOKCOTPYIy, HHUTPOTrPYIIY, UAHOTPYIIILY,
aMmuHOrpymnmy. JlelicTBue Ha TaJOreHNpOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYU. B3auMoaencTBUE IUTalOr€HATKAaHOB C MArHUEM W LIMHKOM.
[Tousartue 0 METAJIJIOOPTraHUYECKUX COCIMHEHUSIX. Hcnonb3zoBanue
raJIOTCHIMPOU3BOHBIX YTIEBOJAOPOJOB B OBITY, TEXHUKE W TIPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUN:
u3ydeHue (U3NYECKUX CBOWCTB yTIEBOJOPOAOB (PacTBOPUMOCTD), KaYECTBEHHBIX
peakuuii yrieBOJOPOJOB Pa3IUYHBIX KJIAacCOB (OOeciBeYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IEpMAHIaHaTa Kajus, B3aUMOJCHCTBHE allETHIIEHA C
aMMUa4YHbIM pacTBOpoM okcujaa cepeodpa(l)), kauecTBeHHOEe OOHapy>KeHHE
yIaepoia ¥ BOAOPO/1a B OPraHMYECKUX BEUIECTBAX, OJyUEHHE ITUICHA U U3yUYEHUE
€ro CBOWCTB, O3HaKOMJIeHUE ¢ KoyuekuusiMu «Hedtbe» u «Yromb», ¢ odpasnamu
IJJaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHUE MOJEKYJ YTIJIEBOJOPOJIOB M
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoaconepxaiimue opranu4eckue coeAUHEHHS.

[IpenenbHble ogHOATOMHBIE CHHUPTHL. CTpPOEHUE MOJIEKYJ (Ha MpUMEpe
METaHoJIa W 3TaHona). ['omonoruueckuil psn, obmas Qopmyna, H3OMeEpHs,
HOMEHKJaTypa U Kkiaccupukauusa. Du3nuecKkue CBOMCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOponHbIE CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKUMU 3aMEIICHUs, JeruapaTaluy, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU U  HEOPraHWMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakuys Ha OAHOATOMHBIE CIUPTHIL. [[elicTBHE 3TaHONa U METaHOJa
Ha opranm3M uejoBeka. CrocoObl TMONy4YEHUS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upel, HOMeHKIAaTypa U n3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XUMHYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHl — JTUICHIJIUKOJIb W TiaUUepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEIEHHUS], B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMH KUCIIOTaMU, KAYECTBEHHAS PeaklMsi HA MHOIOATOMHbBIE CIIUPTBHI.
[IpencraBienne o MexaHU3Me peakuuii HyKi1eo(GuiIbHOro 3aMenienus. Jlelicteue Ha
opranusm uenoBeka. CriocoObl MOTyUEHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOIPYIIbI U
oenzonibHOTO sAfpa. Pusnueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (eHona. KauectBeHuwie peakimu Ha (enon. ToxcuyHOCTh (eHona.
CrnocoObl osryuenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHunbHbIE COETUHEHUS — alIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKHE PsIIbl adbJACTUIOB U KETOHOB, OOIIast
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOVMCTBA aJIbJACTH/IOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OkucieHue anbJerujoB, Ka4eCTBEHHbIC peakuuu Ha anbjaerujpl. CrocoOsl
MOJYy4YE€HUS U IPUMEHEHUE AIBACTUIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Puznyeckue cBoMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbIe CBS3M MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCIIOT. XMMHYECKUE CBOMCTBA: KHCIOTHBIC CBOWCTBA,
peakuus HTepuuKalUy, PEaKIUu C y4aCTHEM YTIIEBOJOPOJHOTO pajvKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPEICIbHBIX M aAPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MaJbMUTHUHOBAs, OJEUHOBAs, .JUHOJE8As,
JIUHONEeH08as KUcaoThl. CocoObl MOJIyYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxunpie 3¢upsl. ['omonoruueckuii psn, oOmas dopMmysna, U30MepUs U
HOMeHKJIaTtypa. Duznyeckne M XUMHYECKHE CBOWCTBA: THIAPOJIW3 B KHUCIOW H
LIEJIOYHOM Cpefie.

Kupei. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCJIOW U 11eJI0YHOM cpesie. OCOOEHHOCTH CBOMCTB XKUPOB, COJEPKAIIUX OCTATKH
HEMPEEIbHbIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MBpIa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ICHCTBHE.

O6mas xapaktepucTuka yriaeBojoB. Knaccudukanus yrieBoaos (MOHO-, 11-
U Tmonucaxapujbl). MoHOcaxapumbl: TIIOKO3a, (QpPyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OuU3nUecKue CBOMCTBA M HAXOXJCHHE B mpupoje. DPoToCHHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTHIHON
rpynn, CHUPTOBOE M MOJOYHOKHCTIOEe OpoxeHue. [IpuMeHeHue TtoKo3bl, €€
3HAYEHHE B KU3HEICIATEIbHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTO3a U
nakTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAKOIIKE aucaxapuisl. ['uaponus
nucaxapunoB. Haxoxnaenue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
VIMKOTEH W Heuoio3a. CTpoeHue MakpoMOJIEKYJl KpaxMalia, TJIMKON€HAa |
HEJUTI0NI03bl.  PU3MYECKHME CBOMCTBA KpaxMalia W UEJUTI0JIO3bl. XHWMHUYECKUE
CBOMCTBA KpaxMalia: TWMAPOJIA3, KAYECTBEHHAsl pEakius C UOJAOM. XHMHUYECKHUE
CBOMCTBa LIEJUIIOJIO3bL: TUAPOJIU3, ModyyeHue 3(upoB uesuiono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M HUX MpPEBPAlCHUIN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHPTA B AJbJETH]I HA PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kalivis (BO3MOKHO HCIOJIb30BAHHE
BHUJIECOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha aJIbJETUIbl (C THUIPOKCUIOM
nuammuHcepeopa(l) u runpoxcugom meau(1Il)), peakius riautepruHa ¢ THAPOKCUAOM
meau(ll), xumMuueckre cBoicTBa pacTBOpa YKCYCHOM KHCIJIOTBI, B3aUMOJICHCTBHE
pacTBopa oko3bl ¢ ruapokcuaom meau(Il), B3anmoneiicTBrue kpaxmana ¢ HOAOM,
pEIICHHE DJKCIEPUMEHTANBHBIX 3a7ad 1o TemaMm «CoupTtel U (PEHOIBDY,
«KapOoHnoBbie kKucioThl. CloxKHbIE 3PUPHI».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMWHBI — OpTaHHYECKHE MPOM3BOAHBIC amMmMuaka. Kimaccudukaius aMruHOB:
anudaTUdecKue ¥ apoOMAaTHUYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie moJiekyn, oOmas (popmyia, nu3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOICcTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aHUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWINH — IPEACTABUTENIb aMUHOB apOMaTH4eCKOro psiaa. CTpoeHne aHUInHA.
B3aumHoe BiMsiHUE Tpynm aToMOB B MoOJeKyJie aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHminHA. KadecTBeHHbIE peakmuu Ha aHWiIuH. CrocoObI
MOJIYYCHHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHa W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe OpeACTABUTENN O~
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nuecKkue CBOWCTBA aMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUYeCKHUX
COCJIMHEHUM, peaklus MOJMUKOHJICHCAllUU, O0pa3oBaHUE MENTUIHON CBA3M.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U TUIPOJIU3 NENTH/IOB.

benku kak mnpupoaHbie noaumepsl. llepBuuHas, BTOpUYHAsT U TpPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOICTBAa OENKOB: THUAPOJIH3, JICHATYpAaIHs,
KaueCTBEHHbIC PEAKIIMU Ha OEJIKHU.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMs] BEIIECTB M HUX MPEBpallCHUN:
pacTBOpeHHE OEIKOB B BOJAE, JAEHATypalus OEIKOB NPH HArpeBaHWU, I[BETHHIC
peakuuu Ha O€NmKM, pEHIeHHE OJKCIEPUMEHTAIbHBIX 3a/lad M0  TeMaMm
«A30TCoAepKAIINE OPraHUYECKHE COETUHEHU» U «Pacrio3HaBaHWE OPraHUYECKUX
COCTMHEHUI.

BricokoMoJieKyJIIpHBbIE COeIMHEHUS .

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUU, CPEAHAS MOJICKYIISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TIOJUKOHACHC CAIHSI.

[Tonumepubie Matepuansl. I[lmacTmacchl (MOJUATUIICH, TOJUIPONUIICH,
MOJIMBUHWIXJIOPU, TOJMUCTHPOJ, TMOJHMETHIMETAKpWIAT, TOJUKApOOHATHI,
noJvdTUICHTepedTanar). Y Tuausamus 1 nepepadoTka miacTuka.

DnacToMephl: HaTypaIbHBIN Kay4dyK, CUHTETHUYECKHUE Kay4yKu
(OyTamreHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypalbHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsnl CHEIUATBHOTO Ha3HAaYeHUs (Teduion, KeBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJICHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adady no Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenue MOJeKyIsipHOH (GOpMyJibl OPraHMYECKOrO0 COCIUHEHHS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIUX B €TI0 COCTaB, HAXO0KIEHNE MOJIEKYISIPHOM
(dhopMyJIbl OPraHUYECKOro COeAMHEHHUS 0 Macce (00BEMY) MPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUUA W/WIN HCXOJHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMUYECKHUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, ONpPE/IeTICHUE 01
BBIX0/1a MPOJYKTa PEAKIIMU OT TEOPETUUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€U IPU U3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OONIMX ECTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHATHH, NPUHATBIX B OTACIBHBIX TpeaMeTax
€CTECTBEHHO-HAYYHOI'O IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanusi, HaOIIOJIEHHe, H3MEpEHuE,
AKCIEPUMEHT, MOJICJb, MOJICTUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBA, (DU3MYECKHE BEJIMYUHBI, €MHHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHu3M, SKOcHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPODHBIA TUN TUTAHUS, OpOKEHHE,
dboTocuHTE3, nbIXaHHWE, OEJIKHU, YIJEBOIbL, KUPbI, HYKICUHOBBIC KHUCIOTHI,
(bepMeHTHI.



['eorpadusi: moyie3HbIe UCKOIIaEMbI€, TOILIUBO.
TexHosmorusi: MHIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIIUE CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIAS N HEOPT'TAHNYECKAS XUMMUSI

Teopernvyeckne OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siAep. XUMUUYECKUM 3iieMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UHWCIIA. DHEPTETHUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUeCKUX 3JEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OpPOHUTAISM.
DeKTPOHHBIC KOH(UTYpaIliy aTOMOB 3JIEMEHTOB IIEPBOr0—4eTBEPTOIO IIEPHOJIOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM, J3JIEKTPOHHBIE KOH(MUrypalud HOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

[Tepnonnueckuii 3akoH u Ilepuoanyueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBsa3b nepuoauyeckoro 3akoHa u Ilepuogmyeckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX 1 CJIOKHBIX BEIIECTB M0 TPYIINaM U IiepruojiaM. 3HaYE€HHUE ITePUOIUUECKOTO
3akoHa J[.11. Menneneena.

XuMu4deckass CBsA3b. BHIbl XMMMUYECKOM CBSI3M: KOBAJICHTHas, WOHHAas,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JjIuHa CBA3U. [1oJIsIpHOCT, HANIPaBICHHOCTD U
HACBIIIAEMOCTh KOBaJE€HTHOW cBsizu. KparHbie cBs3u. BopopoaHas CBs3b.
MexXMOJIEKYIIAPHBIE B3aUMOICUCTBUS.

BaneHTHOCTh W BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAUHCHUMN
AJIEMEHTOB BTOPOTO MEPHOA).

IIpencraBneHre 0 KOMIUIEKCHBIX coenuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUMU.

BemectBa  MOJIGKYJIPHOTO M HEMOJIEKYJSAPHOTO  CTpOC€HUA.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIICCTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpeacraBienue o
KOJUTOMJHBIX pacTBopax. CmnocoObl BBIPaXEHHUS KOHIICHTPAllUM PaCTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PaCTBOpPE, MOJISIpHAs KOHIICHTpalnus. HachlllieHHbIE 1
HEHACBIIIEHHbIC PACTBOPHI, PACTBOPUMOCTh. KpHCTaioruaparsl.

Knaccudukainys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHbBIC
Ha3BaHMS OTJICJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.



Knaccudukaius XuMuueckux peakiuil B HEOPraHUYECKONH U OpraHUYeCKOM
XUMHH. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUYECKUX PEaKIIUH.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiy, € 3aBUCUMOCTh OT Pa3jINYHbIX (PaKTOPOB.
['oMmoreHHbIE U reTeporeHHbIe peakiuu. Katanus u Kataiau3aTopsl.

OO6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBecHUs. (DAKTOPHI, BIHSIOMIME HA TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABIECHUE U KOHLUEHTPALIMK BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunmun Jle [lartenbe.

OnekTponutuyeckass auccornuanua. CuiibHbie W claOble AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPAacCTBOPOB: KUCIOTHAs, HEUTpalibHas,
nienovHas. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnutenb W BOCCTAHOBUTENb. IIpollecCchl OKHCIEHHUSI M BOCCTAHOBIICHHS.
Baxnelmme OKHCIMTENM W BOCCTAaHOBUTEIW. MeETOJ 3JIEeKTpOHHOro OayaHca.
DJIEKTPOJIU3 PACTBOPOB U PACINIABOB BEUIECTB.

OKCMIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB WM UX MPEBPALICHUI:
pa3oKEHUE TMEPOKCHAA BOAOPOAA B TMPUCYTCTBHM KaTaau3aTopa, MOJIEIH
KPUCTAJUNIMYECKUX PEHIETOK, MPOBEICHUE PEAKIIUii HOHHOTO 0OMEHA, OTPE/IEIICHHE
Cpelbl PacTBOPOB C IMOMOINBIO MHIWKATOPOB, HM3YUYEHUE BIUSHUA PA3TAYHBIX
(akTOpOB Ha CKOPOCTh XHMHMUECKOW PpEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHSL.

Heoprannuyeckasi Xumusl.

[Tonoxenne HemeTauioB B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUYECKHUE CBOICTBA
HEMETAILIOB. AJUIOTPOIIKS HEMETAJUIOB (Ha IpHMEpPE KUCIIOPoia, cephl, hochopa u
yTIEpoa).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIMU C
METaJUIAMU U HEMETAJIIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'napubl. TonmMBHBIE
AJIEMEHTHI.

["amorensl. Haxoxknenue B mpupoje, crnocoObl MOdydeHus, (GU3N4ecKue u
XUMHYECKHE CBOMCTBA. ['amoreHoBoopoAbl. BaxkHelue KUCIOpoAcoAepKalue
COCIMHEHUs TrajoreHoB. JIabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOIYUYEHUS
rajgoreHoB. [[ppuMeHeHne TaJoreHOB U UX COCUHEHHUI.

Kucnopon, o3oH. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
KUCI0poJia. OU3NYECKUE U XMMHUYECKME CBOMCTBA M NMPHUMEHEHHE KHUCIOpOaa U
030Ha. OKCUABI U MEPOKCUIBI.



Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOJNy4YeHUs, (pu3nueckue u
xumudeckue cBoictBa. CepoBogopon, cynbpuasl. Oxcua cepoi(IV), oxcun
cepbl(VI). CepHuctas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHne cepbl U €€ COeIUMHEHUIN.

A3zor. Haxoxnenue B TMpupojae, CHocoObl MONMy4deHUs, (U3HUECKHE W
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI U X coJii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHI. [I[pruMeHeHune a3oTa u
€ro COeAMHEHUN. A30THBIE YJOOPEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOMy4YeHHUs, (PU3HUYECKHUE U
xumuueckue cBoirctBa. dochuast u pochun. Oxcuawsl ocdopa, dochopnas
kuciora u e€ conu. llpumenenune Qocdopa u ero coeaunenuit. DochopHbIe
yaoOpeHwus.

VYrnepon, HaxoxAeHHWE B mpupoje. AJUIOTPONHbIE  MOIUDUKAIUH.
®duznyeckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronbHast kuciora u e
coiii. AKTHBUPOBAHHBIA YyTroyb, ancopOiusa. Dymnepensl, rpadeH, yriepoHble
HaHOTPYOKU. [IpuMeHeHne MpPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUH.

Kpemnuii. Haxoxzaenue B mpupoje, CrocoObl MoiaydeHus, (puznyueckue u
xumuyeckue cpoiictBa. Oxcun kpemHusaA(l1V), kpemMHUEBasi KUCIOTa, CUIUKATBHIL.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeK0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramioB B [lepuonnyueckoil cucreMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmue
¢dbusndeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTa/uioB B OBITY W TEXHUKE.
CruiaBbl METAILIOB.

DONEeKTPOXUMHUYECKUN psifi  HampsbkeHud metaiwioB.  OOmue  cnocoObl
MOJTYyYEHUSI METaJIJIOB: TUAPOMETAILTYPrUsl, NUPOMETAJLTYPrus,
anekTpoMetamutyprus. [loustue o koppo3uu meTtamwioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MmertamioB [A-rpynmsl [lepuonnueckoir cucTemsl
XUMUYECKUX d71eMeHTOB. Hatpuil u kanuii: nonydyenue, GU3NYECKUe U XUMUUECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHUH.

Oo6mas xapaktepuctuka metaioB IIA-rpymmer Ilepuonuyeckoit cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuid © KajublUui: MOJydeHue, (Quanyeckue W
XUMUYECKUE CBONCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB W WX COCIUHCHUM.
XKécTtkocTb BOIBI U cIOCOOBI €€ yCTpaHEHHUS.

ATIOMHUHH: TTOTy4eHHE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTOTO BEIlleCTBA M €ro coeAuHeHui. AmdoTepHble CBOWCTBa OKCUAA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmasi xapakTepucThka MeETauIoB TMOo0ouHbIX moarpymm  (b-rpymm)
[leproanyeckol CHCTEMbI XUMUYECKHUX AIIEMEHTOB.

Ou3nYeCcKne U XMMUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCJIMTEIbHBIE CBOMCTBA. [lonydueHue u npuMeHeHue xpoma.

@u3nuecKne M XUMHYECKHME CBOMCTBA MapraHua M €ro COCIMHEHUM.
Baxneiimue coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranua( VII). [lepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckue U XMMHUYSCKHUE CBOMCTBA JKeje3a M ero coeauHeHur. OKCHUOBI,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHne Keme3a u
€ro CIUJIaBOB.

Pu3nyecKkue 1 XMMHYECKHE CBOMCTBA MeaU U €€ coeauHeHuil. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: monydyeHue, (U3MUECKME W XUMUYECKHUE CBoOMcTBa. AMdoTrepHbie
CBOICTBA OKCHJIA M TUAPOKCHIA LIUHKA, TUIPOKCOKOMIUIEKCHI LIMHKA. [IpumMeHnenune
[MUHKA U €r0 COeANHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M HUX MPEBPAICHUN:
u3ydyeHue oOpaslioB HEMETaJUIOB, rOpeHue cepul, pocdopa, xkene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl M CIUIaBb», B3aUMOJACHCTBUE
HIEJIOYHBIX U IIEI0YHO3EMENIbHBIX METAIJIOB C BOAOU (BO3MOXKHO MCIOJIb30BAHHE
BHUJIECOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJie3a C PacTBOPAMHU KHUCIOT U
HIEI0YEN, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOJA U
KaTUOHbl METAJUIOB, B3aMMOJAECHCTBUE THUAPOKCUJOB QIIOMUHUS W IIMHKA C
pacTBOpaMu KHCJIOT U ILIEJIOYEH, PENIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCAUHEHUSNY,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumun B o0ecieueHIH yCTOMIMBOTO pa3BUTH YesoBeuecTBa. [lonsTue o
Hay4YHbBIX METOJAX MO3HAHUSA U METOJOJOTMU HAYyYHOro ucciienoBanus. Hayunsie
MPUHIUIIBI OpPTraHU3AMH XUMUYECKOT0 POor3BoACTBa. [IpombllieHHbIE CITOCOOBI
MOJIyYEHHUs] BaXXHEUIIIUX BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [I[pOMBINITIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl U €ro nocaeAcTsus. Poiap xumuu B
00eCIeYeHU YHEPreTUIECKO 0€30MacHOCTH.

XumMuss U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeactBa. IIpaBuna
WCIOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUHN MEIULIMHBI.

XUMHMSI MUY OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE J00aBKU. Poib Xxumuu B
oOecreyeHuu NUIIeBO 0€30MacHOCTH.



Kocmernueckue u mapdromepusie cpeactBa. beitoBas xumus. I[lpasuiia
0e30MacHOro UCIOJIb30BaHUSs MPenapaToB ObITOBOM XMMHUH B IIOBCETHEBHOM JKU3HU.

XuMUSL B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepHuaybl (IIEMEHT,
OCTOH).

XuMHsl B CEJIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIC y100pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 3JIeKTpoHUKU. HanoTexHOMOTUM.

PacuérHble 3anaumn.

Pacuétei: Macchl BemecTBa win 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEIECTBA, MacCe WM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BhEMA, KOTMYECTBA BEIIECTBA) MPOTyKTa PEAKIINH, €CIIH OJTHO U3
BEIIECTB JAHO B BUJE pacTBOpa C ONPEACIEHHON MAaCCOBOM JI0JIE PaCTBOPEHHOTO
BEILIECTBA, MACCOBOM JI0JIM U MOJISIPHOW KOHIIEHTPAIMU BELIECTBA B pacTBOPE, A0JIU
BBIX0/1a MMPOJYKTa PEAKIIMU OT TEOPETUUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi  MEXNpeAMETHBIX CBA3CH MpU  HU3YyYEeHUH OOmEed
HEOPraHu4ecKord xuMuM B 11 Kiacce OCylIeCTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, NPUHSITHIX B OTIACIBHBIX
MpeaMEeTax €CTEeCTBEHHO-HAYUYHOIO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
TEeOpHUsl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, MepuoIuyHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOEIb, MOJICIUPOBAHHUE.

®du3znka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, NPOTOH, HEUTPOH,
MOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD, BEILIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, HACAIbHBIA Ta3, (U3MUYECKHE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opranusm, 3KocucTema, onocdepa, MeradboaIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPbI, YIIEBOJbl, HYKIEUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpyTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIMAeMbI€, TOILIUBO,
pPECYPCHL.

TexHoMorus: XUMHYECKass MPOMBIIIIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualibl, CEIIbCKOX035UCTBEHHOE MPOU3BOJACTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
(dhapMmaiieBTHYECKAS MIPOMBIILJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHNPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBILIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-JESITEIBHOCTHBIM TOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CpPEIHETO
oOuiero o0Opa3oBaHUsl BBIJIEJCHBl CIEAYIOLIME COCTABISIOIIME: OCO3HAHHE
OOy4YarolMUMHUCS POCCUMCKOM TPa)KJaHCKOM HJIEHTHUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMHM W HOPMaMHU TIOBEACHUS;, HaJIU4YUE
MPaBOCO3HAHUS, SKOJIOTUUECKON KYJIbTYphl; CHOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
JKU3HEHHBIE TUUIaHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD»  OTPaAXKaAIOT
c(hOpMUPOBAHHOCTH OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JESITEIHLHOCTH
oOy4Yaromuxcs B MPOLECCE peaau3ali 00pa3oBaTeNbHON JEATENbHOCTH.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaMeTa «XUMHSD» OTPaXKaloT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBLHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MPOIECCe pealu3alud 00pa30BaTeIbHOM JESATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpa’kaaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YYaIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBKCHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH NP CO3/IAHNN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYE€OHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUU XUMHUYECKHUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUEOHOM AESTEIBHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

[IECHHOCTHOT'O OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUJIOKEHUSI XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUIMTEIbHBIX ~ HAONIOACHUM, KPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YUYEHBIX U MPAKTUKOB,;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJYUYE€HHUH U MOCIIEIYIOIIEM aHAIU3E
HH(pOpMAIIMH O EPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;



3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUU, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEILICHHS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popMupoBaHNs KYJbTYPHbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 310poBOro U Oe3zomacHOro oOpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOILEHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOIo/IeHnsT TpaBui 0€30MacHOro oOpallieHus C BellecTBaMu B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOU NEATEIBHOCTH;

MOHMMAHUSI 1IEHHOCTH TIPaBWJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCTIUTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM U  JAPYIHMX BHJAX
NeSTeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUU NPaKTHUUYECKUX 3ajad
COI[MAIbHOM HAMPABICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO0 MPOGECCUuil pa3IudHoOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUU;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYJAOBOU IESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I[E€JIECOO00PAa3HOr0 OTHONIIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJIe;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUNW XUMHUH JJIS
pELICHHs BOMPOCOB PALIMOHATIBHOTO MPUPOIOIOIb30BAHUS;



AKTUBHOIO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpPEJ  OKPYKAIOIIECH
NPUPOAHON cpejie, YMEHHsI MPOrHO3MPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEICTBUS NPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YUs PaA3BUTOIO IKOJIOTMYECKOr0 MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATENBHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKAaTHUBHOM M COLUAIBHOU
MPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemodoounu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOMN MPAKTUKU;

NOHUMaHUs CHenuUKU XUMHUM Kak HayKd, OCO3HaHUs €€ poiu B
(GopMUPOBAHHUN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
MpeCTaBlIeHus. 00 OKpYKarolIeM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEM W peleHud MpoOJeM COXpaHEHHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTA XUMHUU [UJII  COBPEMEHHOM
LIMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOM POJIA B CO3JaHUU
HOBOM 0a3pl MaTepHATIbHOM KYJbTYpbl, B pEHIEHUH TIJIOO0ATBHBIX MpoOsieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, IHEPrETUUECKOM, MUIIEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, OOECIEUECHUU YCIOBHI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHUSA CYIIHOCTH METOJOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
[OJTy4yaeMble 3HAHUS JJIS aHAJIM3a U OOBSICHEHUS SIBJICHUM OKpYXKaloUIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHUN, YMEHUs JieJaTh 000CHOBAaHHBIE 3aKJIIOUECHUS HA
OCHOBE Hay4YHbIX ()aKTOB U MIMEIOUIMXCSI JAHHBIX C LENbI0 MOTYyUYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BAaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHHIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW [0 XHMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax nmpodeccHoHaIbHOM
JEeATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIE pe3yabTaThl OCBOCHHSI IPOrPAMMBI IO XMMHUHM Ha YPOBHE
CpEIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAUMMBIE IS (GopMHpOBaHUA  MHPOBO33PEHUS  OOYyYaIOIIUXCSA
MEXIMCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYUYHbIE MOHSATHUS, OTPaXKaIOLINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, dHEPrus, SBJICHUE,
npolLecc, CUCTEMA, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHHUBEpcajbHble yueOHbIe JIEHCTBUS (IO3HABaTENlbHbIE, KOMMYHUKATUBHBIC,

PEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (b yHKIIMOHAIBHOM
TPaMOTHOCTH M COITUATBFHOW KOMIIETCHITMH 00yJarOIINXCSI;
CIOCOOHOCTH o0yJaronmxcs WCITIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpPCAJIbHBIC YueOHBbIC
JICUCTBUS B MO3HABATEIBHON M COLUAIBHOM MPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

1) 0a30Bble JJOoruvecKue JaeicTBUsI:

CaMOCTOSITeTLHO  (OpMYyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEIH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JOTMYECKOTO MBIIIJICHHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TOHSITUN M YCTAHABJIMBATH WX B3aMMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSI JIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHMS U KPUTEPUU I KiIacCH(UKaIMM BEIIECTB U
XUMHYECKUX PEAKIIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CICICTBEHHBIE CBS3M MEXAY HU3YYaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKHUE PACCYXJICHHUS (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SIBIICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMEHATH B MPOIIECCE MO3HAHUS UCTIOJIb3YEMbIE B XUMUU CHMBOJIUYECKHUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (hopMyia, ypaBHEHUE XUMUYECKOU peaKkIuu
— NpU pelIeHUH YYeOHBIX TO03HABATEIBHBIX M IMPAKTHUYCCKUX 3a/ad, MPUMEHSTH



HA3BaHHBIC MOJICIbHBIC MPEACTABICHUS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMSI BEHIECTB U XHUMHUYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIB30BATh MTOCTaBICHHbBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUTIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJE€Th HAaBBbIKAMHU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 pPe3ysbTar, (HOpPMYIUPOBATH
0000111eHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOU
JESATEIHLHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIHBHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7a4, IPUMEHEHHIO pa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ uHpopMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHPOpManuu (HAYyYHO-
MOMyJISipHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHMOPMAIMIO Pa3IMYHBIX BUJIOB U (hopm
MpeCTaBICHUS, KPUTHUYECKHU OILICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTE;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PAa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMON JJis BBHITIOJHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npUOOpETaTh OMBIT KCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMYy  MpPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

WCITIOJIb30BATh HAYYHBIH S3BIK B KAYECTBE CPEICTBA TP PA0OTE C XUMHUIECKOU
uH(poOpMaIEel: MPUMEHATh MEXMpeaMeTHbIe ((hU3MYEeCKue U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (JOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUaIora U/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYITUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEIJI0KEHHON 3a/1a4U;

BBICTYIIATh C IPE3CHTALIMEN PE3yJbTaTOB MO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3aluid y4eOHOro MpoeKTa, u (HhopMyIupoBaTh BHIBOIBI
M0 pe3ysibTaraM MPOBEAEHHBIX HCCIECAOBAHUN IMYTEM COIJIACOBAaHUSA IO3UILIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIE 1eCTBUSA:

CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
JeSATEeNbHOCTh, Ompenensis €€ Uenu M 3aJaud, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii ajJrOpUTM JEUCTBUI TpHU
BBITIOJIHGHUN YYEOHBIX U UCCIIENOBAaTEIhCKUX 3a/ad, BHIOMpaTh Hawnboee
G (dEKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJyYeHUS HOBBIX 3HAHHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYILECTBJISITh CaMOKOHTPOJIb JICSITEBHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOLIEHKH.

HPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUU HA YTITyOIEHHOM
YPOBHE Ha yPOBHE CpeAHEro o01Iero o0pa3oBaHus BKIIOYAIOT ClielupUuecKue as
y4eOHOro npeaMera « XuMHUsy Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHCHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSX, CBI3aHHBIX C XUMHEN. B
porpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO ToAaM
W3yYCHUS.

10 KJTACC

[IpenMeTHbIE pe3ysbTaTbl OCBOCHMS Kypca «OpraHuyeckas XuUMHS»
OTPAKAIOT:

Cc()OPMUPOBAHHOCTh MPECTABICHUN: O MECTE U 3HAYEHUH OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PELICHUH MPOOJIEM 3KOJIOTMUYECKOW, SHEPIeTUYECKON U
NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHalioB,



HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieyeHun pPalMOHAIILHOTO
MPUPOAOIIONL30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyIbTYpPHI
YeJI0BEKa, a TAKXKE SKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJHOU CpEJIE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIME TMOHATUS — XUMUUYECKHUI AJIIEMEHT, aTOM, SIIPO U 3JEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE MU BO30YXKIEHHOE
COCTOSIHUS aToMa, THOpPUAM3AllMs AaTOMHBIX OpOWTaneil, WOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTENIEHb OKUCJIEHUS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENET, PYHKIIMOHAIIbHAS
rpylna, pagukai, CTPYKTypHble Gopmylbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHbIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUNA psZl, TOMOJOTH, YTIECBOJAOPOIbI,
KHUCIIOPOJ- U a30TCOJEPKAIME OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHSI OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM TMpPU XUMHUYECKUX pPEaKlUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE
MOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHU; IPEICTABICHUS O
MEXaHU3Max XUMHUYECKUX PEaKIui, TEePMOAUHAMHUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUHM aTOMOB U I'PYIII aTOMOB B
MOJIEKYJIaX (MHIYyKTUBHBIA UM Me30MepHbId 3ddextri, opueHTanTsl 1 u Il pona);
(aKTOJIOTUYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH M 0OE€30macHOM
WCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIHIECTB B OBITY M MPAKTUYECKOM
JeSATEIHLHOCTH YeJIOBEKa, OOLIUX HAYUHBIX TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKU HEDTH);

c(hOpMHPOBAHHOCTh yYMEHHUI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COETMHEHU;

c(OpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIECTB;

COCTaBJISITh YPABHEHMS] XUMHUUYECKUX PEAKIMM U PaCKpPbIBaTh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTABJICHHS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMil, peakluuii HOHHOrO oOMeHa WyTEM
COCTAaBJICHUSI UX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUN;



M3TrOTaBIIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEMIECTB ISl WILIFOCTPALUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABJIMBATh MPUHAJIC)KHOCTh H3yYCHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeAWMHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEMaTHYE€CKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS ISl OTICIbHBIX
MPEICTaBUTENIC OPraHMYECKUX BELIECTB (3TUJIEH, allETUIIEH, TOIYOJ, TJIULEPHH,
ATWJICHTJINKONb, (eHOoN, (opManbaeruy, aleTanbAeTH I, alleTOH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[JIMLWH, alaHuH, MalbTo3a, (PYyKTO3a, aHWIWH, AUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHHUS ONPENESATh BHJI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COEAUHEHUSX (KOBAJEHTHAasT W HOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHUS MPUMEHATHh IOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemecTtB A. M. bytiepoBa miist 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, GU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUIMHYHBIX MPEJACTABUTEIICH PpPAa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, aAJIKAAUEHOB, aJIKMHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, AJIbJIETHUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CJOXHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN W aAMUHOB,
AMUHOKHUCJIOT, O€IKOB, yIJIEBOJOB  (MOHO-, [JW- W  MOJUCAaXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYHD  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOU CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpPaTHOCTH ¥ THUIIA KOBAJICHTHOM CBS3M (O- U M-CBSA3H), B3AUMHOT'O BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOIO
CBIPBA (HEPTH, MPUPOTHBIN Ta3, YTOJb), CIOCOOBI €ro MepepadOTKH U MPAKTUIECKOE
MPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(OpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUS — HaOJIOJIEHUU, U3MEPEHUU, MOJCIUPOBAHUH, SKCIEPUMEHTE
(peaibHOM M MBICIICHHOM) U YMEHHUS IPUMEHATh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OIIEPAIlU MBICIIUTEIHHOM
JEeATENbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, 00O0OLIEHUE, CHUCTEMaTU3allMIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€W — JUIsl U3YUEHUsI CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TOHMMAHHUS CYIIHOCTH MaTEepUAIbHOTO €JIMHCTBA MUDPA,
MCIOJIb30BaTh CHUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUM ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: IPOBOAUTH PACUETHI IT0 XUMUIECKUM (HOpMyTIam
U YpPaBHEHUSM XUMHUYECKHX PEaKIUi C HMCIOJIb30BaHUEM (DHU3MUECKUX BEIUYHH
(macca, 0OBEM Tra3oB, KOJUYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Pacy€Thl MO HAXOXKIECHUIO XUMHUYECKOW (HOpMYJIbI
BEILIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XUMHUYECKUX 3JIEMEHTOB, MNPOIyKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOrHO3UPOBATDH, AHAIU3UPOBATH U OLIEHUBATH C
MO3UIIMK  DKOJOTMYECKOM  O0€30MacHOCTHM  MOCHEACTBHS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOU ¢ MepepabOTKOM BEIIECTB,
MCIOJIb30BATh MOJYYEHHBIE 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PEIICHUN TPOOJIeM B
CUTyalusiX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYEHUE U H3YYEHUE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKUUU YTJIEBOJIOPOJIOB PA3JIUYHBIX KJIacCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lad MO pACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
Oe3omacHOro oOpamieHuss ¢ BEMIECTBAMU U JIA0OPATOPHBIM O0OPYJIOBAHHEM,
dbopMyupoBaTh IIEb HWCCJICAOBAHMS, WPEACTABIATh B pa3nIuyHON (dopme
pE3yAbTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0IaTh MPaBHJIa DKOJIOTHYECKH I1eTIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOU JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKarolleu
MIPUPOTHON CPENBI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEUCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAas cMbIC TTokazaress [1/1K;

aHAIM3UPOBATH 11€J1eCO00PA3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHM 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMHUYECKON MHGOPMAIMH B PA3IMYHBIX HCTOYHUKAX (HAyYHAs U YIeOHO-HAyJHAS
JUTEpaTypa, CpeicTBa MaccoBoil nHopmanuu, HTEpHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIo, epepadaThIBaTh €€ U UCIOIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUATHLHOM EIWHCTBE MUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SIBICHUN MPUPOABI, O MECTE U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECIEUYEHHH YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM IKOJIOTUUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0e30mMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOILIEH KyJbTypbl 4YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 370POBbIO M IPUPOIHOMN
cpexne;

BJIJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAECT:
OCHOBOTOJIAraloIINE MOHATHS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs 000JIoYKa aroma, S-, p-, d-aToMHbBIE OpOWTaNMd, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHMSI aTOMa, THOpHUIM3AINs aTOMHBIX OpOWTaNeH, HOH,
MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMHUYECKasi CBs3b (KOBaJIEHTHAs, MOHHAsA, METaJIMYecKas, BOJOPOJHAs),
KpUCTAJJIMYECKasi peléTka, XHUMHUYECKas peakiusi, pacTBOp, DJICKTPOJIUTHI,
HERJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMALMS, CTENEHb JIUCCOLMAIUY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3 EKT
XUMUYECKOW PEaKIuU, CKOPOCTh XUMHUECKON pEaKIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS ANEKTPOJIUTHUYECKON TUCCOLMALINM, TEPUOIUYECKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BELIECTB, 3aKOH COXPAHEHHUS U
MPEBPALLEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK
XUMUU, MUPOBO33PEHUECCKUE 3HAHUS, JICIKAIIIUE B OCHOBE MOHUMAHUSI IPUYUHHOCTH
U CUCTEMHOCTH XMMHYECKHUX SIBJICHHUI; COBPEMEHHBIE NIPEACTABICHUS O CTPOCHUUN
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISIPHOM M HAJAMOJIEKYJISIPHOM YPOBHSX;
MPEACTABICHUSI O MEXAaHM3MaX XUMHUYECKUX PEAKUUM, TEPMOAUHAMHYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XMMHUUYECKOM PaBHOBECHH,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (DAKTOIIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIIOJIb30BAHUN BAXKHEHIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JMESITEIbHOCTH YEJIOBEKa, OOLIMX HAy4YHBIX
MPUHIIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;



c(hOpMHUPOBAHHOCTh YMEHHS HCIOJIb30BATh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XMMHUYECKUX  pEaKIui,
cucremarnueckyro HoMmeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEISITh BAIGHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUUYECKOW CBSA3U (KOBAJCHTHAs,
WOHHAsA, METaJUIMuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKOW  PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKOW pemeéTKkd, OOMEHHBIM H
JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pPa30BaHUS KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTAHNYECCKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIUHU T10 PA3IMYHBIM MPU3HAKAM (YUCIIY U COCTABY
pearupyroummx BEUIECTB, TEIUIOBOMY 3(PQPeKTy peakuuu, U3MEHEHHUIO CTereHen
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTaju3aropa U JpyTHE);
CaMOCTOATETLHO BBIOMpATh OCHOBAaHWUA W KPUTEPUH IS KJIacCU(UKAIIH
M3y4aceMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NEPUOJUUECKOTO 3aKoHa /I,
W. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKITNU;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB ¥ MOHOB XMMHUYECKHUX DJIEMEHTOB II€PBOrO—YETBEPTOIO IIEPUOJOB
ITepronnueckoit cucremel  J[.1. Menpaeneena, HCIIOJIb3YS MOHATHUSA
(QHEPTETHYECKUE YPOBHW», «IHEPTETUYECKUE TOIypPOBHM», «S-, pP-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M MX
coeMHeHWd 1o nepuomaM u rpynnaMm llepmommueckoir cucremsr /. .
MenaeneeBa, BaJI€HTHbIE BO3MOYKHOCTH ATOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHMM: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMHYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOJATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMH BEILIECTBAMHU C
IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHUSI  PACKpbhIBaTh CYIIHOCTb:  OKHCIIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKui; peaklril MOHHOr0 OOMEHa MyTEM COCTABJICHUS MX MOJHBIX M
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUMd  TUAPOIU3a;  pEaKuu
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMeEpe r’uIPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUSA);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIUi ¢ YYETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUSI CKOPOCTH XHMHUYECKOW peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHSI O] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larense);

cOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh XUMUYECKHE PpEaKIUH,
JeKaniie B OCHOBE MPOMBINIJICHHOTO TMOMYYeHHsI CEpPHOM KHCIOTHI, aMMHaka,
o0mIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOACTB; LIEIECO0OPA3ZHOCTD
NPUMEHEHUSI HEOPraHWYECKUX BEIECTB B MPOMBILIIEHHOCTH U B OBITY C TOYKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHWA O METOAaX HAyYHOTO
MO3HAHMS SIBICHUW NOpUpPOIbl — HAOMIOJCHHE, H3MEpEHHE, MOJAEIUPOBaHUE,
HKCIEPUMEHT (peajbHbI U MBICIICHHBII ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUU BEIIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SIBIICHUH, HWMEIOMIMX MECTO B TPHUPOJE,
MPAKTHYECKOH JeATEeIbHOCTH YEJIOBEKA U B MOBCEAHEBHON KHU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISITh B3aUMOCBS3b XMMHUECKUX 3HAHHUH C
MNOHATUSIMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osiee OCO3HAHHOTO TTOHMMaHUS MaTepUaIbHOTO EAMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH pACUYETHl: C HUCIHOIB30BAHUEM
HNOHATUH «MaccoBasi J0JIsl BELECTBA B PACTBOPE» U «MOJISIpHAsl KOHLEHTpPALUY;
Macchl BellecTBa WK 00bEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BeEIllECTBA, Macce
Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3¢ dekTa
peaKkuy; 3HAUYEHUS BOJOPOJIHOTO MOKAa3aTelsl PacTBOPOB KUCJIOT M IIEJIOoYeil ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO M3 UCXOJHBIX BEILIECTB JAaHO B BHJIE PACTBOpA C
onpeeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEHISCTBA WM JAHO B M30OBITKE
(MMeeT mpUMeCH); I0JIM BBIXO/A MPOIYKTa peakluu; 00bEMHBIX OTHOLICHHH ra3oB;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENILHO IJIAHUPOBaTh M MPOBOJIUTH
XUMUYECKUH  JKCHepUMEHT  (IpOBEIEHHE  peakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHNUE KaueCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, ONPEACTICHHE
Cpelasl PAcTBOPOB BEHIECTB C IMOMOIIBIO HHAMKATOPOB, HW3YYECHUE BIIMSHUS
pa3iuuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOM  pEaKkIUH, pelIeHHe
HKCIIEPUMEHTAIBHBIX 3adady 1o TemaMm «Mertamisl» U «Hemeramib») c
coOJII0IeHneM TpaBuil 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GopMyIHpoOBaTh LIETb UCCIAEAOBAHUS, PEACTABIATH B PA3TUYHON
dopMe  pe3ynbTaThl 3KCIEPUMEHTa, AaHAJIU3UPOBaTh M  OLEHUBAaTh  MX
JIOCTOBEPHOCTH;



chOpMHUPOBAHHOCTh YMEHHI: COOIIOIATh MTpaBuia MOJb30BAHMS XUMHUECKON
nocynoil u mnaboparopHbiM 00OpyAOBaHHEM, OOpalleHHs C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU IEIeCO00pPa3HOro TMOBEACHHUS B OBITY U TPYAOBOI
JEATEIIBHOCTH B LIEJIAX COXPAHEHMsSI CBOETO 310POBbs, OKPYKAlOLIEH IIPUPOIHOU
cpeabl W JOCTHKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOI'O JECHUCTBUS HA KUBBIC OPraHU3MbI ONPEACIIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIch mokaszarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh I€JICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMALIMK B Pa3IMYHbIX UICTOYHUKAX (HAy4Has U y4eOHO-Hay4Hasl
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, IepepadbaThiBaTh €€ U NCIIOIH30BAThH B
COOTBETCTBHH C IMOCTABICHHON y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTpoabHbI IIpakTn4yeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIEC
e padoThbI padoThbI
pecypcsl
Paszgea 1. TeopeTuueckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUSI OPraHNYECKUX coequHeHnid A. M 8 bubmmorexa [TOK
) P P s T https://m.eds00.1ru/d69df650
bytneposa
Hroro no pazneny 8
Pa3nes 2. Yriaesogopoasl
21 IIpenenbHble yriaeBoAOPOAbI — AJKaHBI, 5 bubnuorexa [IOK
' LIAKJIOAJIKAHBI https://m.edsoo.ru/d69df650
9 HenpenenbHble yraeBogopoabl: aIKEHBI, 14 1 bubnuoreka [IOK
' AIKaguECHBI, aJIKMHBI https://m.edsoo.ru/d69df650
bu6mmorekxa [IOK
2.3 A 8
POMAaTHUYECKHUE YTIIEBOAOPOIbI (ApPEHBI) hitps-//m.edsoo.ru/d69df650
24 [IpupoaHbie HCTOYHUKU YIIIEBOAOPOIOB U UX 4 bubmuorexa [JOK
' nepepaboTKa https://m.eds00.ru/d69d 650
2.5 ["anoreHnpou3BoHbIE YTIEBOIOPOI0B 4 1 bubmorexa [TOK
' P g Y HOPOA https://m.eds00.1u/d69df650
Hroro no pazgeny 35
Paszgea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cnuptsl. Oenon 11 1 bubnunorexa [IOK




https://m.edsoo0.ru/d69df650

KapOoHunbpHbIE COSTMHEHHUS: albACTUABI U

bu6mmorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE 21 hitps://m.cdsoo.ru/d69d6350
a¢upsl. XKups
bu6mmorexa [JOK
33 YTIeBOME ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnea 4. Aszorcogepskamue opraHu4ecKue coeJuHeHHs
bu6mmoreka [JOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 hitps-//m.cdsoo.ru/d69df650
Hroro no pazgeny 12
Paspnen S. BeICOKOMOJIEKY/IAPHBIE COCAUHEHHU S
5.1 BbICOKOMONEKYTISIPHBIE COSAMHEHUS 6 bubmorexa [TOK
' yIp s https://m.edso00.ru/d69df650
Uroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

Koau4vecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne ni/m P Kontpoabnbie | IIpakTuyeckne bp
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbI XUMHMH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 5 I—Il)e HoaudecKas CI/IIc):Te;a XUMHYECKUX 9 bubmorexa TIOK
) PHOA https://m.edsoo.ru/2dd5724
anemenToB /1. 1. Menaeneera
12 Crpoenue BemecTsa. MHOrooOpasue 1 | bubnunoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd5724
bu6mmorexa [JOK
. 1 1
1.3 XHMHHCCKHE peaKiiiin ? 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nes 2. Heoprannueckass XuMus
bu6mmoreka [JOK
. H 1 1
2.1 CMETAILITET 3 3 https://m.edsoo.ru/2dd5724
bu6mmorexa [JOK
. 2
2.2 Meraner 23 ! https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u )KU3Hb
31 MeToapl MO3HAHUS B XUMUU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazgeny 9
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IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KUJIACC
KounuecTBo 3
ara JIEKTPOHHbIE M (POBbIE
Ne i/ Tema ypoka JacoB A P bp
U3y4eHusi o0pa3oBaTe/bHbIE pecypchl
Bcero
| [TpenMeT 1 3HaU€HUE OPraHUYECKON XUMUH, ITPEICTABICHUE O | bubnuorexa [IOK
MHOTO00pa3u OPraHNYECKUX COSTUHEHUIN https://m.edso00.ru/3686e6f5
DIIEKTPOHHOE CTPOEHHUE aToMa yriiepojaa (OCHOBHOE U
2 BO30YKIEHHOE COCTOSIHMS). BaeHTHBIE BO3MOKHOCTH aTOMa 1 buGnnorexa [IOK
4 ' https://m.edsoo.ru/Oce6fd4c
yriaepoaa
3 XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX. MeXaHU3Mbl 1 bubnuoreka IIOK
00pa30BaHMs KOBAJCHTHOU CBSI3H, CIIOCOOBI pa3pbiBa CBSI3EiH https://m.edsoo.ru/8d39f5¢8
bubmuoreka [JOK
4 Teopus cTpoeHus: opraHudeckux coenqunenuid A. M. bytieposa 1
p P P A yrIep https://m.edsoo.1u/9e595¢cb8
Buasl nzomepun: cTpyKkTypHas, IpOCTPaHCTBEHHAS.
5 OeKTpOHHBIE APPEKTH B MOJIEKYJIaX OPraHUYECKUX 1 bubmmorexa LIOK
P N Y P https://m.edsoo.ru/b0e61661
COCTMHEHU I
6 [IpencraBnenue o kiaccuPuKauu U CHCTEMaTHYECKas 1 bubnuoreka [IOK
Homenkiatypa (IUPAC) opranudeckux BemiecTs https://m.edsoo.ru/c212dd21
7 Knaccudukanus peaknuii B OpraHM4eCKON XUMUH 1 bubmorexa OK
LA peakdl P https://m.edsoo.ru/ba5706aa
8 Cucremaruzanus 1 0000IIIeHIE 3HAHUH 110 TEME 1 bubnnorexa [IOK
https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHI psijI, oO1Ias popmyiia, HOMEHKIATypa
9 Y U30MepHus, JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1 bubmmorexa [JOK
prt, P pocIp p https://m.eds00.1u/25a14636
MOJIEKYJI
10 dusnueckue U XUMUUYECKHE CBOMCTBA aIKaHOB 1 bu6mmoreka [JOK




https://m.edsoo.ru/3137711c¢

Haxoxnenue ankanoB B npupojie. CriocoObl MOTy4eHus 1

bu6mmoreka [JOK

11
NPUMEHEHUE AIIKAHOB https://m.edsoo.ru/259b0a5b
[{uknoankanel: o0mas GopMmyria, HOMEHKIATypa U H30Mepus,
12 0COOEHHOCTH CTPOECHUS U XUMUYECKAX CBOMCTB, CIIOCOOBI bubmmorexa [IOK
P > https://m.edsoo.ru/156730d2
MOJIyYeHUS! U IPUMEHEHUE
Pemienune pacy€THbIX 3a71a4 HA ONPEACICHUE MOJIEKYISIPHON
13 (GhOpMyJIBI OPraHUYECKOTO BEIIECTBA IO MaCCOBBIM JOJISIM bu6mmoreka [IOK
aTOMOB PJIEMEHTOB, BXOJISIINX B €ro coctaB. CucreMaTu3anus 1 https://m.edsoo.ru/bf84d8eb
000011IeHEe 3HAHUA T10 TEME
AJIKEHBI: TOMOJIOTUYECKHH psl, oOmmas hopmyna,
14 HOMEHKJIaTypa, DJIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHHE bubnmorexa [TOK
ypa, p poctp p https://m.edsoo.ru/273b0ale
MoJsiekyJl. CTpyKTypHasi U IUC-TPAHC-U30MEPHS AJIKEHOB
®dusnueckre 1 XUMHIECKUE CBOMCTBA alkeHOoB. [IpaBuio bubmmorexa [JOK
15
MapkoBHHKOBA https://m.edsoo.ru/21069ccd
16 CrocoOsI ITOJTyYEHNS U IIPUMEHEHNE AJIKEHOB bubmmorexa LHOK
y p https://m.eds00.ru/665dc058
17 [Ipaktuueckas padota Ne 1 mo teme "Ilonydenue stusieHa u Bbub6mmoreka [JOK
W3Yy4YEHHUE €ro CBOUCTB" https://m.edsoo.ru/0941eed8
13 Pemienne pacu€THBIX 3a71a4 Ha ONPEACIICHUE MOJICKYIISIPHON bubnnorexa [JOK
(OpMyIIbI OPraHUIECKOTO BEIIECTBA https://m.edsoo.ru/e9¢a9921
19 AnKanueHbl: CONpsKEHHbBIC, U30JIUPOBAHHBIE, bu6mmoreka [JOK
KyMyJupoBaHHbIe. OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHUS https://m.edsoo.ru/04298c0a
20 XHUMHUYECKHUE CBOMCTBA CONPSKEHHBIX TUCHOB bubnmorexa [IOK
p https://m.edsoo.ru/e561253d
21 Croco0B! MOJIYYEHNS ¥ IPUMEHEHNUE AJIKANEHOB bubnnorexa [IOK
y p https://m.edsoo.ru/1aa81660
22 AJIKUHBI: TOMOJIOTHYECKHH psifi, oOmias ¢popmyna, bu6mmoreka [JOK




HOMEHKJIaTypa, SJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (PU3HUECKHUEe CBOMCTBA

https://m.edso0.ru/68b6ccdc

23 XMMHYECKUE CBOMCTBA aJIKUHOB bubmorexa LIOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakIMU HA TPOUHVIO CBA3b bubmorexa LIOK
peakdl P y https://m.edsoo.ru/7b1c48da
25 CriocoOBI TOJTYUYEHUS U IPUMEHEHUE AJIKHHOB bubmmorera [TOK
y p https://m.edsoo.ru/a6f9alea
26 Penrenue 3amad: pacuyéTrl IO YPAaBHEHUIO XUMHUYECKOU pEAKIIUNA bubnmorexa [TOK
Alat: p M P https://m.edsoo.ru/5db8e526
27 Cucremaruzanys 1 0000IeHNE 3HAHUI IO TEME
ApeHBI: TOMOJIOTHYECKUH Psifi, 001ast popMysia, HOMEHKIIATYpa.
28 DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHNE MOJIEKYJI O€H30I1a bubmorexa LIOK
P pocTp . p Y https://m.edsoo.ru/a92a7094
Y TOJIyoJia, X (PU3NYECKHe CBOMCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIINH 3aMEICHUS bubmorexa LIOK
p - beartt B https://m.edsoo.ru/a44alae4
30 XUMHYECKUE CBOMCTBA apEHOB: PEAKIINU TTPUCOCIUHEHHUSI, bubnmnorexa [JOK
OKHCJIEHHE TOMOJIOrOB OeH30I1a https://m.edsoo.ru/a44alae4
31 Oco0EeHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA bubmorexa LHOK
P https://m.edsoo.ru/d5018a54
1 Pemienne pacu€THBIX 337124 Ha ONIPEACIICHUE MOJICKYIISIPHON bubnmnoreka [JOK
(GbOopMyJTBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 CrocoOblI ITOIyYEeHUS U IIPUMEHEHNE apEHOB bubmorexa LIOK
y P P https://m.edsoo.ru/6£717d09
34 I'eneTudeckas cBsI3b MKy pa3IMYHBIMU KJacCaMu
YIJIEBOJIOPOIOB
15 Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.

Cucremaruzanys U 0000ILIeHYE 3HAHUI IO TEME




36 [Tpupoxansiii ra3. [lomyTHble He(TIHBIE Ta3bI
37 KameHHbI# yronb v MPOIyKTHI €ro nepepaboTKu bubmorexa HOK
y poly pep https://m.eds00.ru/69b3398b
13 Hedtb u ciocobs! e€ nepepadbotku. [IppMeneHne npoayKToB bubnnorexa [JOK
nepepaboTku HeTH https://m.edsoo.ru/21f9de78
19 ['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMHU
YIJIEBOJOPOOB
40 ["aoreHonpon3BOHBIE YIIIEBOJOPOIOB: JIEKTPOHHOE bubnuorexa [JOK
CTPOECHUE; PEAKLIUU 3aMELLIEHUS TaloreHa https://m.edsoo0.ru/82b4d759
41 JelicTBre menodeil Ha TaJIOreHNPOU3BOAHBIE. B3auMoaericTeue
JTUTAIOTCHAIKAHOB C MAarHUEM M IIMHKOM
4 CucremaTu3zais 1 0000IICHHE 3HAHUIN TI0 pa3zeiry bubnunorexa [JOK
"VYrnesonopozas" https://m.edso0.ru/20e89{22
bu6nmoreka [JOK
43 KonTponbHas pabota no teme "YriaeBoaopoab!”
P P AOPOA https://m.edso00.1u/95¢9¢298
[IpenenbHbIE 0IHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUHN Psiji,
44 obmras popmysa, CTpOCHHE MOJIEKYJI, U30MEPHsI, HOMEHKJIATypa bubmorexa HOK
pMYy I, CTP vy ’ pHs, ypa, https://m.edsoo.ru/df04c5cd
KIaccuQuKanus, Gu3nIecKue CBOWCTBa
45 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJTHOATOMHBIX CIIUPTOB bubmorexa HOK
p p https://m.edsoo.ru/26ee34fe
46 Croco0bl ToTy4YeHUsI ¥ TPUMEHEHUE OJTHOATOMHBIX CITUPTOB bubmoreia HOK
y P P https://m.eds00.ru/484100000000000
47 [TpocTeie 3¢upbl: HOMEHKIATYpa U H30MEpPHUs, OCOOCHHOCTH bub6numorexa [IOK
(U3UYECKUX U XUMUYECKUX CBOWCTB https://m.edsoo.ru/c2¢c788b2
43 MHOroaroMHbI€ CIIUPTHL: TUICHITIUKOIb U TTIULIEPUH, UX bub6nuoreka [IOK
bu3nYecCKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/ee4d84aa
bu6mmoreka [JOK
49 CriocoObI osryueHus ¥ IPUMEHEHNE MHOTOaTOMHBIX CITUPTOB

https://m.edsoo.ru/d12e567d




50 ®DeHOo: CTPOCHHUE MOJICKYIIBI, PU3NIECKUE CBOWCTBA. bubnnorexa [JOK
TokcuaHOCTh PeHoTa https://m.edsoo.ru/2ce72618
bu6mmnoreka [JOK
51 XUMHUYECKUE CBOWCTBA (PeHoIIa
¢ https://m.edsoo.ru/037ca5f9
Bbub6mmoreka [JOK
52 Cnoco0bl nosy4deHust U mpuMeHeHue ¢heHona
Y P ¢ https://m.edsoo.ru/c77ddf4c
[IpakTudeckas padora Ne 2. Pemenue skciepuMeHTaTbHBIX bubnmnoreka [JOK
53 n n
3az1a4 1o teme "CrnupTsl U PEeHOIbI https://m.edsoo.ru/fd0ced09
bu6mmoreka [JOK
54 CucremaTu3aius 1 0000IIeHHE 3HAHUHN TI0 TEME
H t https://m.edsoo.ru/1810cb9b
Anbaeruibl ¥ KETOHBI: 3JICKTPOHHOE CTPOSHUE KapOOHMIIEHOM
55 TPYIIBL; TOMOJIOTHYECKUE PSIIbI, 001ast opMyIia, H30Mepus U bubmmorexa LIOK
PYHIIRG DAL, pMyJIa, P https://m.edsoo.ru/b139beaa
HOMEHKJIATypa
56 Anbaeruipl ¥ KETOHBI: (PU3UYECKHE CBOMCTBA; PEAKIIHH bubnnorexa [JOK
[IPUCOEIUHEHHUS https://m.edsoo.ru/c887425¢
57 Peaknuu oKuCIEHUS U KaYECTBEHHBIE PEAKIIUU albJACTUI0B U bubnuoreka [IOK
KETOHOB https://m.edsoo.ru/a393baa9
58 CnocoObI MONTy4eHUs albICTHI0B U KETOHOB bubamorexa LOK
y AT https://m.edsoo.ru/520d1c51
59 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIIOTHI, bubmuotexa [JOK
0COOEHHOCTH CTPOCHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX bubnuoreka [JOK
(bu3HYecKue CBONCTBA https://m.eds00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIIbHBIX OJJTHOOCHOBHBIX bubmmorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
2 Oco0eHHOCTH CBOWCTB MypPaBbUHON KHCIIOThL. MHOTOOOpa3ue bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
63 Oco0EHHOCTH CBOWMCTB: HEMPEICTbHBIX U aPOMAaTHUYECKUX bubmuoreka [JOK




KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraBuTeNn BHICIIMX KAPOOHOBBIX KUCIOT

https://m.edsoo.ru/83a08773

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT bubmmorexa LIOK
p p https://m.edsoo.ru/0d162d9d
65 Cnoco0bl nosTy4YeHus: ¥ MIpUMEHEHUE KapOOHOBBIX KHUCIIOT bubmmorexa LIOK
Y P P https://m.edsoo.ru/7¢065¢9d
66 CrnosxHbie 3(hUpBI: TOMOJIOTHYECKUH psiJl, o01Ias popmya, bubnmnoreka [JOK
U30MEpUA U HOMEHKIIaTypa https://m.edsoo.ru/adfffe6d
67 Ou3NYeCKue 1 XUMUIECKHE CBOHCTBA YPUPOB bubmmorexa LIOK
p https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THBIX 3a7a4: 110 YPABHEHUIO XUMUYECKON
68 peaxIyy, Ha OTpe/IeTICHNEe MOJIEKYIIIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
69 [IpaxkTuyeckas padora Ne 3. Pemenue skcriepuMeHTaIbHbBIX bubnuoreka [IOK
3agad no Teme "Kap6onoBblie kucioThl. CinoxxHble 3GUphI" https://m.eds00.1ru/4866711b
70 JKupsr: ctpoenune, Gpu3MUecKue 1 XUMHYECKHUE CBONCTBA bubnuoreka [IOK
(ruaponus) https://m.edsoo.ru/al9¢5b98
71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPIKALUX OCTATKH bubnuorexa [JOK
HETPEeIeNbHBIX KUPHBIX KUCTOT. JKUphI B Ipupoie https://m.edsoo.ru/b0331922
Mpbuia Kak cOJIM BBICHTUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE
. bu6mmoreka [{OK
72 nerictBue. [IoHITHE O CUHTETUYECKUX MOIOIIUX CPECTBAX
https://m.edso00.ru/3¢566565
(CMO)
7 I'eneTnueckas CBsI3b yIiI€BOJOPOAOB U KUCIOPOICOACPKALIUX bubnmoreka [JOK
OPraHWYECKUX BEIIECTB https://m.eds00.1u/56790c96
74 Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN
bu6mmoreka [JOK
75 CucremaTu3aius 1 0000IIeHHEe 3HAHUI TI0 TEME
H B https://m.edsoo.ru/f8eaf2eb
76 OO0m1as xapaKTepucTHUKa YIJIEBOIOB U KilacCu(PUKaus bubmuoreka [JOK




YIJIEBOJOB (MOHO-, IU- U TIOJIUCAXAPHU/IbI)

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

77 MoHocaxapusl: pu3nyeckre cBoicTBa M HaX0XKJICHHE B bubnuorexa LIOK
HpHUpPOIE https://m.edsoo.ru/b4bdda2d
73 [IprMeHeHue rIoK03bl, €€ 3HAaUCHUE B )KU3HEICSITEIbHOCTH bubnuorexa [JOK
Oopra’nusma https://m.edsoo.ru/5e61122d
79 Jucaxapunpl: caxaposa, MabTo3a U Jlakto3a. Haxoxnenue B bubmumorexa [IOK
NIpUPOJIE U IPUMEHEHNE qUCaXapua0B https://m.edsoo.ru/eb0384¢e7
20 [Tonmcaxapupl: CTpOSHUE MAKPOMOJIEKYJI, (PU3HUECKUE U bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/72a04508
81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubmorexa LIOK
https://m.edso0.ru/6216e766
%) Pemenue pacueTHbIX 3a7a4 Ha ONpEAEICHUE 10U BbIX0/1a bubnuoreka [IOK
MPOAYKTA PEAKLINH OT TEOPETUUECKH BO3MOKHOTO https://m.edsoo.ru/7fde47ef
83 CucremaTu3aius 1 0000IICHHE 3HAHUIN TI0 pa3zeiry bubmmorexa LIOK
https://m.edsoo.ru/08d4364c
’4 KonTponbHas padota no teme "Kuciaopoaconepxariue bub6nuoreka IIOK
OpraHUYecKHue coequHeHus" https://m.edso0.ru/42c6678¢
85 AMUHBI: K1accuduKaIms, CTpOeHUE MOJIEKYI, ooias popmya, bubnnorexa [JOK
U30MEepHsl, HOMEHKJIaTypa U (pu3nyeckue cBoicTBa https://m.edsoo.ru/efa7e6ca
86 XUMHUYECKUE CBOMCTBA ann(aTHIECKUX aMUHOB bubmmorexa LIOK
https://m.edsoo.ru/1bc5cf80
%7 AHWINH: CTpOEHHE aHWIINHA, 0COOEHHOCTH XUMHUECKUX bubnumorexa [IOK
CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 Crioco0bI nosryueHust 1 NpuMeHeHne anupaTHIecKuX aMMHOB bubmmorexa LIOK
https://m.edsoo.ru/eal38763
29 AMUHOKHUCIIOTBI: HOMEHKJIATYypa U u3oMepus, Gpu3ndeckue bubnuoreka [IOK

CBOICTBA. OTI[CJ'ILHBIG MNpEACTAaBUTECIIN O-aMHUHOKHUCIIOT

https://m.edsoo.ru/d1773e80




90 XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, X OMOJIOTHYECKOE bubmuoreka [JOK
3Ha4eHHE aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 MENTH/IOB https://m.edsoo.ru/77df705a
91 Benku xak mpupoHbIe OTUMEPHI; CTPYKTYPbI OEJIKOB Bubmmorexa LIOK
Pbl; CIPYKTYD https://m.eds00.ru/429¢9899
Bbub6mmoreka [JOK
92 XUMHYECKUE CBOMCTBA OEIKOB
https://m.edso0.1u/6237306d
A3oTcoaepKalire reTepOoIUKINYECKHE COSTUHEHHUS.
93 HyxkiienHoBbI€ KUCTOTHI: COCTaB, CTPOCHUE U OMOJIOTHYECKast bubmmorexa [IOK
y ) - C1P https://m.edsoo.ru/521d1431
poJib
94 [IpaxTuyeckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX bubnuoreka [IOK
3az1a4 1o teme "A30TcoaepxKaliue OpraHuueCcKue COeTUHEHMS " https://m.edsoo.ru/8e3c02d1
95 [Tpaktuueckas pabora Ne 5. PemieHure skCcriepuMeHTalbHbIX bubnuorexa LIOK
3aj1a4 1o teme "Pacno3HaBaHue OpraHUYECKUX COeTUHEHUM" https://m.edsoo.ru/bde3{df6
96 KoHTponbHas pabdota 1o Teme "A30TcoepiKainue OpraHndecKue bubnuorexa [JOK
coequHeHus" https://m.edsoo.ru/ce561bc7
97 OCHOBHBIE TTOHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COCTMHEHUM bubmmorexa [JOK
U METOJBI UX CUHTE3a —IIOJIUMEPU3ALUA U ITOJTUKOHACHC AU https://m.edsoo.ru/7aa63ebd
bubnuorexa [JOK
98 [Tnactmaccel. YTrin3anus u nepepadboTka I1acTuka 1
https://m.edso0o.ru/82242e0f
. bubnuorexa [JOK
99 DI1IacTOMEPBI: HATYpaAJIbHBI CHHTETUYECKUE KayuyKu. Pe3nna
https://m.edsoo.ru/246103ec
100 BosiokHa: HaTypanbHbIE, ICKYCCTBEHHbBIE, CHHTETUYECKHE. bubnuoreka [JOK
[TonuMeps! crienanbHOTO Ha3HAYCHUS https://m.eds00.ru/5963a601
101 [Ipaktuueckas padota Ne 6. Pemienne sxkcriepuMeHTaIbHBIX bubmmorexa [JOK
3a1a4 o Teme "Pacmno3HaBanue miacTMacc U BOJIOKOH" https://m.edsoo.ru/3aebd77a
102 O06o001IeHre U cCTeMaTU3allrs U3YYCHHOTO MaTepraa o TeMe bubnnorexa [JOK

"BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS"

https://m.edsoo.ru/6a22ble8
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11 KUIACC

- KoaunuecTt 3
0 ara JIeKTPOHHBIE U poBbIe
Tema ypoka BO 9ACOB A p uudp
n/n U3yUYEeHHUs oOpa3oBaTe/ibHbIE pecypchbl
Bcero
. bubmnorexa LIOK
1 Atom. CocTaB aTOMHBIX AJ1€p. XUMUYECKHUI 351eMeHT. M30TombI 1 2.09 a
https://m.edsoo.ru/59c112ee
but6mmoreka [{TOK
2 CTtpoeHue IEKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIE YHCIIA 1 4.09
p p ’ https://m.edsoo.ru/b4d9fffa
but6mmoreka [JOK
3 Knaccudukanus XuMHIECKUX dJIEMEHTOB (S-, p-, d-, f-3meMeHTEI 1 5.09
b 1 (s-p ) https://m.edso0.ru/61294af9
bubmmoreka [JOK
4 Pacropenenenne 2I1eKTPOHOB 10 aTOMHBIM OpOUTAIISIM 1 9.09
pel p p https://m.edsoo.ru/f5f750fe
5 DJNeKTpOHHBIE KOH(PUTYpalluK aTOMOB JIEMEHTOB B OCHOBHOM U 1 11.09 bubnuoreka [IOK
BO30YKIEHHOM COCTOSIHUM ' https://m.edso0.ru/8149¢846
bu6nuoreka [IOK
6 DJIEeKTPOHHBIE KOH(MUTYPAIIMU HOHOB. DIEKTPOOTPULIATEILHOCTD 1 12.09
p (urypan pooTpHll https://m.edsoo.ru/a0764b24
[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHYECKUX
7 anemenToB 1. 1. MenaeneeBa, CBA3b C COBPEMEHHOM Teopueit 1 16.09 Bubmorexa ITOK
T ’ P p ' https://m.eds00.ru/16957¢01
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U
8 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEILIECTB 110 IPyIIIaM 1 1 18.09 Eubmaorexa LOK
pasy p Py ' https://m.eds00.ru/f8468927
nepuoiam
. bubnunoreka IJOK
9 Cucrematusanus 1 0000IIIEeHIE 3HAHUI 10 TEME 1 19.09 &
https://m.edsoo.ru/8fad2942
10 Buapl xumudeckoit cBs3u. MexaHn3Mbl 00pa30BaHUs KOBAJIGHTHOM | 23.09 but6mmoreka [{OK
cBs13u. Bonopoanas cBsa3b. MexXMONIEKYIISPHBIE B3aUMOCUCTBUS ' https://m.edsoo.ru/5a8072af
11 BaneHnTHOCTh M BalIcHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 1 25.09 bubmmorexa [IOK




JJIEKTPOHHOMU CTPYKTYPBI MOJIEKYJI C UX TEOMETPUYECKUM

https://m.edsoo.ru/3d2ca093

CTPOEHHEM

12 [IpencraBieHus 0 KOMIUIEKCHBIX COEUHEHUAX: COCTAB U 26.09 bu6muoteka [IOK
HOMEHKIATypa https://m.edsoo.ru/8c66b12a

13 BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIIbI 30.09 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB https://m.edsoo.ru/e167635b

14 [TonsiTue o nucnepcHbIX cuctemax. [IpeacTaBienne 0 KOUIOUTHBIX 510 bubmmoreka [JOK
pactBopax https://m.edsoo.ru/da2¢70e4

15 HcTuHHbIE pacTBOPHI: HACBILIEHHbIE U HEHACBIILIEHHBIE, 3.10 bu6muoreka [IOK
pactBopuMOCTh. Kprctaiutoruaparsl https://m.edsoo.ru/e9ccdd8d

bubnmoreka [JOK

16 CriocoObl BbIpayKE€HUS! KOHIIEHTPALMK pacTBOPOB 7.10 https://m.edsoclfru/328e653a

17 Pemrenue 3a1ad ¢ ucmosib30BaHUEM TTOHATHH "MaccoBast 1015 9.10 bubmuoreka [JOK
pacTBOpEHHOTO BemiecTBa'", "MoJIspHas KOHIIEHTpanus" https://m.edsoo.ru/785e0ab4

bubnmoreka [JOK

18 Knaccugukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 10.10 https://m.edsogru/bﬁel08d

. bubmmoreka [JOK

19 CucreMaTuzamus 1 0000IIEHE 3HAaHNUH 10 TEME 14.10 https://m.edsocI;.[ru/Sd206a3a
KonTposbHas pabora no temam "CtpoeHue atoma.

20 [Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 16.10 bu6mmoreka [IOK
anemenToB J[. . Menpneneera", "CtpoeHue BemecTna. https://m.edsoo.ru/70a60aa4
MHuoroo6pa3ue BeniecTs"

Knaccugukaius XuMHUecKuX peakuuii B HEOpraHUIeCKON
21 OpPraHUYECKO XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 3aKOH 17.10 bubmoreia HOK
https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MIPEBPAIICHUS YHEPTUU TTPH XUMUUECKUX PEAKIIUSIX

” TemnoBbie 3 hexTh XUMUYECKUX peakiuii. TepMmoxuMudeckue 1.10 bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/d1db86da

23 Brruucnenus mo ypaBHEHUSAM XUMUYECKUX PEAKIIUN U 23.10 bubnuorexa [JOK




TCPMOXUMHUYCCKUM YPAaBHCHUAM

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

CKOpOCTB XUMHYECKOH pc€aKknuu, €€ 3aBUCHMOCTb OT Ppa3jInIHbIX

24 24.10
¢dakropoB. Katanus u karaan3aTopsl
25 ['omoreHHsbie ¥ reTepOreHHbIE PEaKIuu 28.10
%6 [TpakTrueckas padota Ne 1 o treme "BnusHue pa3nnaHbIX 6.11 bubnmoreka [JOK
(hakTOpOB HA CKOPOCTh XUMHUYECKON peakiuu" https://m.edsoo.ru/1facaldl
27 OObpaTtumble U HEOOpaTUMBbIE peakuu. XUMHYECKOE paBHOBECUE 7.11 ngs?;r?::;sigggwszf%
)3 [IpakTuueckas pabora Ne 2 o reme "BiusiHue pa3inyuHbIX 1111 bubmuoreka [IOK
(hakTOpPOB HA TOJIO)KEHIE XUMHIECKOTO paBHOBECHS" https://m.edsoo.ru/3bf34el7
29 OnexTponutruyeckas auccouuanus. CUIbHbIE U c1alble 1311 bu6muoreka [IOK
31eKTpoJuThl. CTENEHb JUCCOLMAIITT https://m.edsoo.ru/5f766bdf
30 HNonnoe npousseaenue Boabl. Cpena BOJHBIX paCTBOPOB. 14.11 bu6muoteka [IOK
Bonoponnsrii nokasarens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 I'upponus coneit. Peakuuu, npoTekaromme B pacTBOpax 1811 bubnuorexa [JOK
3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
1 [TpakTrueckas padota Ne 3 o Teme "XuMHUYECKHE PEAKIINH B 2011 bubmmoreka [JOK
pacTBopax 3MeKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
1 OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIC Peakliuu. Baxkueiime 9111 bu6nuoreka [JOK
OKHCJIUTENIN U BOCCTAHOBUTEIIHN https://m.eds00.1u/56226060
34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OaslaHca 25.11 ngi;ﬁf;;gﬁibwnm
35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 27.11 ngg;ﬁf;;gﬁ/l;fwmz
36 Pemienue 3aga4 pa3nu4HbIX TUIIOB 28.11 ngg;;fg;gﬁiagwdm
37 Pemenue 3amay pa3nMaHBIX TUIIOB 2.12 bubnuotexa [JOK




https://m.edsoo.ru/5afa265d

CucreMaruzanus 1 00001IeHEe 3HaHui 10 TeMe " XUMUYECKUE

bu6nuoreka [IOK

38 4.12
peakuun" https://m.edsoo.ru/c161eb85
bu6nuoreka [JOK
39 KountpoabHas padora no teme "Xumnueckue peakuuun' 5.12
P P peaxd https://m.edsoo.ru/a8a0a930
ITonoxenue HeMeTawios B [leproauyeckon cucTeMe XUMUYECKUX
bu6nuoreka [JOK
40 anemeHToB /. 1. MeHnaeneeBa 1 0cOOEHHOCTH CTPOSHHS UX 9.12
N https://m.edsoo.ru/8ca2dcad
aToMoB. DU3NYECKHE CBONCTBA HEMETAJIIIOB
A1 AnnoTponusi HeMeTalIoB (Ha MpUMepe KUCIOopoa, cepsl, pochopa 1112 bu6muoteka [{IOK
U YIJIEpOJIa) ' https://m.edsoo.ru/ef92¢91c
4 Bomopon: nonydenue, pusznyeckne U XUMUYECKUE CBOKWCTBA. 1512 bubnuotexa [JOK
Tuapuasl ' https://m.edsoo.ru/0aa8f613
13 ["ayiorensl: HaxoXIEHNUE B MPUPOJIE, CIOCOOBI MTOTYYEHUS, 16.13 bubnmoreka [JOK
($hU3UYEeCKre U XUMHUYECKHUE CBONCTBA ' https://m.edsoo.ru/4¢223795
44 l"anorenoBoopobl. BaskHeiie KUCIOpoIcoAepKaIIe 18.12 bubnmnorexa [JOK
COEIMHEHHUS TaJIOTEHOB ' https://m.edsoo.ru/6b3255e6
45 JlaGopaTopHble U IPOMBIIIICHHBIE CIIOCOOBI OTYYEHHUS T'aJIOT€HOB. 19.12 bubnuoreka LIOK
[IprMeHeHne raJoreHoB U UX COEAUHEHUN ' https://m.edsoo.ru/6971aca4
46 [TpakTuueckas pabora Ne 4. Pemienne skciepuMeHTAIbHBIX 3324 23.12 bu6muoteka [{IOK
o teme "["anorensr” ' https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHblie U MPOMBIIIIIEHHbIE CIIOCOOBI MOTYYEeHHUS,
. bubnuorexa [JOK
47 ¢dbuznveckue u xumuaeckue coiictea. O3oH. [Ipumenenue 25.12
https://m.edsoo.ru/c8abc36a
KHCITIOpOJia ¥ 030HA
but6mmoreka [IOK
48 Oxkcunbl ¥ IEPOKCUIBI 26.12
g P g https://m.edsoo.ru/5¢c8816a0
but6mmoreka [JOK
49 Pemienne 3aiay pa3nuyuHbIX TUIIOB 30.12
i p https://m.edsoo0.ru/2b6d8b4b
50 Cepa: HaXOJCHUE B IPUPOJIE, CIIOCOOBI NMOTyueHHs, GU3NIECKUE U 13.01 bub6mmorexa [IOK




XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/46afael6

! Ceporoiopor, cytbduiki 01 Efffiﬁffigﬁis7sggg
57 Kucnopoaconepxkamue coenuneHus cepbl. OCOOEHHOCTH CBOWCTB 16.01 bubnuoreka LIOK

CEPHOU KUCIJIOTHI https://m.edsoo.ru/8cfa2548
53 [TpakTuueckas pabora Ne 5. Pemienue skciepuMeHTAIbHBIX 3324 20.01 bu6muoteka [{IOK

o teme "Cepa u e€ coenrHeHUs" https://m.edsoo.ru/0afb05¢4
54 A3OT: HaXOXXJICHHE B MPUPOJIC, CITOCOOKI MOTydeHHUs, PU3nIecKue u 2201 bubnuorexa [JOK

XUMHUYECKHUE CBOMCTBA. AMMUAK, HUTPHUIbI https://m.edsoo.ru/badd2255
55 Kucnoponconepxaiue coequaenust a3ora. OCOOEHHOCTH CBOWCTB 2301 bubmmoreka [IOK

A30THOU KUCJIOTBI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa u €ro coeIuHeHN. A30THbIE yA00peHus 27.01 nggi?:;igﬁﬁz%osg
57 docdop: HaxXOXKIEHUE B IPUPOJIE, CIOCOOBI MOTyUCHHUS, 2901 bubnmoreka [JOK

¢uznueckue u xumuueckue cpoiictra. Gochuas u pochun https://m.edsoo.ru/9a6b43ec
53 Oxcunst hocdopa, pochopcoaepxarmue Kuciaotel. Conu 30,01 bubnmnorexa [JOK

dhocopHOIi KHCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa u ero coeaunennit. PochopHbie ya0OpeHHs 3.02 ngi;;fg;gg};lgoma
60 [TpakTuyeckas pabora Ne 6. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 5.0 bu6nuoreka [IOK

o TeMe "A3ot u dpocdop u ux coeAuHCHU" https://m.edsoo.ru/8175ac3f
61 Yrnepos: HaxoXJaeHHe B MPUPOE, ATNIOTPOIHbIE MOIUDUKALINN; 6.02 bu6mmoteka [{IOK

¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/1eb19f9e
& Oxkcun yraepona(Il), okcun yriaepona(IV), yronpHas kuciora u eé 10.02 bubnuorexa [JOK

CoIin https://m.edsoo.ru/dba58adf
63 Pemienue 3aga4 pa3nu4HbIX TUIIOB 12.02 bubmmorexa OK

https://m.eds00.ru/6029b609




64 Kpemuuii: HaxoxeHNe B MPUPOJIE, CIIOCOOBI TOTyUeHUs, 13.02 bubnmnoreka [JOK
(du3HYECKre M XUMUYECKIE CBOHCTBA ' https://m.edsoo.ru/143558ab
bu6nuoreka [JOK
65 Oxcnp kpemuuda(IV), kpeMHHEBas KUCIIOTA, CHIITMKATHI 17.02
AKPp (IV), xp https://m.edso00.ru/3170e7b1
N N bubmuoreka [JOK
pPUMEHEHHE KPEeMHHUS U ero coenuHeHuni. CTEKII0, ero MojgydeHue,
66 BILIEL CTeKITa 19.02 https://m.edsoo.ru/393cdac0
A https://m.edsoo.ru/5823cefb
but6mmoreka [{OK
67 Pemenue 3aga4 pa3IM4YHbIX TUIIOB 20.02
i p https://m.edso00.ru/b624{801
bubmmoreka [JOK
68 Cucremaru3anus U 00001IeHre 3Hanui o Teme "Hemeramibr" 26.02
1 m https://m.edsoo.ru/6e864db5
bubnuoreka [JOK
69 KonrpoanHnas padora nmo teme "Hemeranan:" 27.02
P P https://m.edsoo.ru/d0484¢76
bubmuoreka [JOK
70 AmBanu3 pe3yJIbTaTOB KOHTPOJBHOI PadOThI, KOPPEKIMS OMIHO0K 3.03
pesy P P PPEKIl https://m.edsoo.ru/2b7¢9510
[Tonoxenne Meramuios B [lepruoaudeckoi cucTeMe XMMUYECKUX
71 a1eMeHTOB. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UEK 5.03 bubmorexa LIOK
' P p ’ https://m.eds00.ru/9839¢16¢
aTOMOB METAJIIOB
7 OO6mue pusznyeckue cBoiicTBa MeTaiioB. [I[puMeHeHe METaIIIIOB B 6.03 bubnmnorexa [JOK
OBITY U TEXHUKE ' https://m.edsoo.ru/51dac9d3
bubnuoreka [JOK
73 CnnaBel MeTaiuioB. Koppo3us MeTamios 10.03
PP https://m.edso00.1ru/42b872e3
bubnuoreka [JOK
74 Pemenune 3a1a4 pa3IMIHBIX THIIOB 12.03
Aatp https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN Psii HAIpsDKeHUH MeTaiioB. O01mue crocoobl 13.03 bubmuoreka [IOK
MOJIYYEHUSI METAJIJIOB ' https://m.edsoo.ru/94eb377a
76 Oomras xapakrepucTtrka MetauioB [A-rpynmesr [lepuonndeckoit 17.03 bubmmoreka [IOK

CHUCTEMbI XUMUYECKHX 3JIEMEHTOB. HaTpuii n Kanuii: noiay4deHue,

https://m.edsoo.ru/e12¢26b3




buznyecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX
BELIECTB U UX COEIUHEHUN

O6mas xapakrepuctrka MetayioB IIA-rpynns! [lepuoauueckoit
CUCTEMbI XUMHYECKHUX JIEMEHTOB. Maruuii ¥ KaJIbLIWi: MI0Jy4YEHHUE,

but6mmoreka [JOK

77 ¢u3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX 19.03 https://m.edsoo.ru/7c3e49c0
BEILIECTB U UX COCAMHEHUI
N . bubnmnoreka [JOK
78 JKécTtkocTh BOBI M CITOCOOBI €€ yCTpaHeHUS 20.03 https://m.edsocI)J.;ru/c74bfae9
79 AJNIOMHMHUI: TIOTy4YeHue, GU3ndeckre 1 XuMHUUECKue CBOMCTBA, 21.03 bubnunoreka IIOK
IIPUMEHEHUE https://m.edsoo.ru/0e79b266
20 AmMdoTepHbIe CBONCTBA OKCHJIA ¥ TUAPOKCUIA aTIOMUHUS, 504 bubnuorexa [JOK
TUAPOKCOKOMILIEKCHI AIIFOMUAHUS, UX IPUMEHEHUE https://m.edsoo.ru/5d12d318
81 Pemienue 3aga4 pa3nu4HbIX TUIIOB 3.04
%) [IpakTuueckas padbora Ne 7. PemieHue skciepuMeHTaIbHBIX 33124 2 04 bubmuorexa [IOK
1o TeMe "MeTabl JIaBHbIX MOArpynn" https://m.edsoo.ru/27a4af43
23 OO1mas xapakTepucTUKa METaNIOB MOOOUHBIX noArpymi (b-rpymim) 9.04 bubnmnoreka [JOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX JIEMEHTOB https://m.edso0o.ru/610d7431
%4 duznueckre 1 XMMUYECKHE CBOMCTBA XpoMa U €ro COEIMHEHUN, UX 10.04 bu6muoteka [{IOK
IIPUMEHEHUE https://m.edsoo.ru/991 1bef3
25 Baxwueiiue coennHenusa maprania. [lepmanranar kanus, ero 14.04 bubnuotexa [JOK
OKHUCJIUTENIbHbIE CBOMCTBA https://m.edso0o.ru/039d69c8
26 duznyueckre 1 XMMUYECKHE CBOMCTBA JKeJie3a M €T0 COSTMHEHUHN. 16.04 bubnmnoreka [JOK
[Tonydyenue u npuMeHEHNE CIUIABOB KEJIe3a https://m.edsoo.ru/1b7f8741
%7 du3nYecKre U XMMUYECKHEe CBOMCTBA MEJIU U €€ COCTMHEHUN, UX 17.04 bubmuoreka [JOK
MPUMEHEHNE https://m.edsoo.ru/2bc0954
28 DU3NUECKUE U XUMUYECKHUE CBOMCTBA IUHKA U €r0 COCAUHEHUN, X 1.04 bubnuoreka [JOK

npuMeHeHue. [ MIpoKCOKOMITIIEKCHI IIMHKA

https://m.edsoo.ru/bl1f2beal




29 [TpakTuyeckas pabora Ne 8. Pemenue skcriepuMeHTaIbHBIX 3a1a4 23.04 bu6nuoreka [IOK
o Teme "MeTaibl TOOOYHBIX TOATrpyIH" ' https://m.edsoo.ru/a6e352ea
bu6nuoreka [JOK
90 Pemrenue 3a1au pa3nuyHbIX TUIIOB 24.04
Aatp https://m.edsoo.ru/a8b83d83
91 KonTposbnas padora no teme "Metasninbt" 28.04 bubmoreia HOK
https://m.edsoo.ru/83f63ea3
9 O06001IeHre U cUCTeMaTH3alisl U3YYeHHOTO MaTepralia 1o TeMe 30.04 bubnmnoreka [JOK
"Metamibr" ' https://m.edsoo.ru/e91{e975
bu6nuoreka [JOK
93 Amnanu3 pe3yJIbTaTOB KOHTPOILHON PaOdOThI, KOPPEKIUS OIITHOOK 5.05
pesy P P ppert https://m.edsoo.ru/9ebff2fd
94 Pone xumun B o0ecrieueHHH yCTOMYMBOTO PA3BUTHS YE€JIOBEUECTBA. 205 bub6nuoreka [IOK
[ToHsiTHE O HAYYHBIX METOJAX UCCIEAOBAHUS BEILIECTB ' https://m.edsoo.ru/080fe1{0
95 Hay4nble MpuHIUITBEI OPraHU3alud XUMUYECKOTO IIPOU3BOCTBA. 8.05 bubnuoreka [IOK
[TpoMmbIeHHbIE CIOCOOBI MOTYYCHHS BAXKHEHIIINX BEIIECTB ’ https://m.edsoo.ru/2e45a44f
96 XHUMHUYECKOE 3arpsa3HeHIe OKpYKalolel cpeabl U ero NocaeaCTBU 1205 Bubmiorexa [JOK
P 24 P ' https://m.edsoo.ru/9f11bf51
bubnuoreka [JOK
97 XuMus U 300pOBbE YENOBEKA. JIEKAPCTBEHHBIE CPEICTBA 14.05
HoP P pea https://m.edsoo.ru/a6552721
08 Xumust nuiiy. Poias XumMuu B 00ecIieueHuH MUIIEBOR 15.05 bubmuoreka [JOK
Oe30macHOCTH ' https://m.edsoo.ru/1f7b5bd2
bu6nuoreka [JOK
99 Kocmernueckue u napdromepHusie cpeactsa. boitoBas xumus 19.05
po p peAt https://m.edsoo.ru/da42d5a9
100 XuMHs B CTPOUTEILCTBE. BaskHeWIIne CTPOUTEIIBHBIE U 1.05 bub6nuoreka [IOK
KOHCTPYKLHOHHBIE MATEPHAIIBI ' https://m.eds00.1ru/61e69003
101 X¥MHS B CENbCKOM X0351icTBE. OpraHnYeCKue 1 MUHEPAJIbHBIE 2.05 bubnunoreka IIOK
ynoopeHus ' https://m.edsoo.ru/fd39587d
102 Cucrematusanus 1 0000IIEHIE 3HAHUI 110 TEME 26.05 Eubmaorexa LJOK

https://m.edso0.ru/db979¢70




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IMPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA3OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl CPeIHEero
o0uiero oopazoBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHHM, KOTOPask BKIKOYAET:

1.1

OCHOBOIIOJIAraloIne MOHATHS (XUMUUECKUH 3JI€MEHT, aTOM, U30TOIIBI,
AJIEKTpOHHAsE 00OJI0OUKa aroma, S§-, p-, d-3NEKTPOHHbIE OpOUTAIN
aTOMOB, OCHOBHOE M BO30YIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BAJIEHTHOCTb,  JJIEKTPOOTPULATEIBHOCTb,  CTENEHb  OKHUCIICHUS,
XMUMHYECKast CBs3b (G- M T-CBSA3b, KpaTHBIC CBS3M), THMOpUIM3AIMA
aTOMHBIX OpOWTaJIel, KpHUCTaNIMuecKas peméTka, Mojb, MOJSpHas
Macca, MOJSIPHBI 00BEM, MOIIIpHAs KOHIICHTPALHUs, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAIOTHIPATHI, YTIEPOIHBIN
cKkeseT, (yHKIMOHAJbHAsI TpYIIa, PaguKall, U30Mephl, CTPYKTypHas
dopmyna, wu3omepus  (CTpyKTypHas, TeoMmMeTpuueckas  (Luc-,
TPAHCU30MEPHsI), TOMOJOIMYECKHH psii, TOMOJOIH, YIJIEBOAOPOBI,
KHCJIOPOJI- M a30TCOAEPIKAIIE COSNNHEHNUS, ONOJIOTMYECKN AKTUBHBIC
BellecTBa (YIJIeBOIbl, )KUPBI, OEIKH), MOHOMED, IOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJSIPHBIC COCIMHEHUS, KPEKHWHT, PH(QOPMHUHT,
TUIBl XUMHYECKHX pEaKIMi (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- MU HHAOTEPMHUYECKHE, PEAKIMM HOHHOrO OOMEHa, IOMO- H
reTeporeHHbIe, 00paTUMbIE U HEOOPATUMBIE), PACTBOP, JIEKTPOIHTHI,
HEDJICKTPOJIUTBI,  3JEKTPOJMTHYECKass  JUCCOLMALMUs,  CTEMEHb
JMCCOIMALINY, OKHUCINTEIb, BOCCTAHOBUTEINb, JIEKTPOJIHN3, CKOPOCTDH

XUMHUYECKOH pcaknuuu, XUMHYCCKOC paBHOBCCI/IC)

TEOPUU U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHMSI OPraHUYEeCKHX
BemectB A.M. BytnepoBa, Teopust 31€KTPOIUTUYECKON TUCCOLUALINH,

[Tepunoanueckuii 3akon /.M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHH, MHUPOBO33PEHUECKUE
3HAHUA, JIEKAIIKUE B OCHOBE IIOHUMAaHUs IPUYMHHOCTUA U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX

13 [IPEACTABICHUA 0 MEXaHU3Max XUMUYECKUX peakuui,

TCPMOJAUHAMHUYCCKUX u KHMHECTHYCCKHUX 3aKOHOMCPHOCTIX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akTOJIOTMYECKUE CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0€30IaCHOM  WCIOJb30BAHUU  B@KHEHIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BELIECTB B OBITY M NPAKTHUYECKON JESATEIbHOCTH

YCJIIOBCKaA

1.5

oOuirie Hay4Hble MPUHIMITBI XUMHUUECKOT 0 MMPOU3BOJICTBA (HA IpUMEpe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHOJa, NepepaboTKu

HeTH)

CdopmupoBaHHOCTH YMEHHIA BHISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKKW MW B3aMMOCBA3b H3YUYCHHBLIX HOHSITI/IfI,
MNPUMCHATH COOTBCTCTBYIOIIHUC IIOHATUSA IPU OIMMCAHUH CTPOCHUSA H

CBOMCTB HEOPTaHUYECKUX M OPIraHMYECKUX BEIIECTB U UX MpeBpalleHui

2.2

B3aMMOCBSI3b XUMHUYCCKUX 3HAHUM C MOHATHUIMH H npeacTaBJICHUAMUA
APYTrux nmpeamMeToB JIsd 0os1ee 0CO3HAHHOI'O MOHUMAHHUS U 00OBICHEHUS

CYIITHOCTU MAaTCPHAJIIBHOT'O CAUHCTBA MHpPa

ChopmupoBaHHOCTH YMEHHUS UCIIOIB30BATh:

3.1

HaMMCHOBAaHUA XHMHWYCCKUX COCI[I/IHCHI/II\/JI MCXKIAYHApOOAHOro COro3a
TCOPCTH‘{CCKOI;’I u HpHKHaﬂHOﬁ XUMHUHN W TPHBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJIaCCaM OpPraHUYCCKHUX H

HCOPTaHNYCCKUX CO€IMHEHUI

3.2

XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBJICHUsI (POPMYJT HEOPTraHMUYECKUX
BELIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEpPHYTHIX,

COKpaIIEHHBIX U CKEJETHBIX) (DOPMYIT OpTaHUUYECKHUX BEIIECTB

CchopMupoBaHHOCTb YMEHUS KIACCU(PUIUPOBATH:

4.1

HCOPraHM4YCCKUC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs H

KPUTEPHH JUTs KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKIX 00BEKTOB

4.2

OpPraHru4dcCKUC BCIICCTBA, CaAMOCTOATCIIbHO BBI6I/IpaTB OCHOBaHUA H

KPUTEpUU JUTS KIacCU(PUKAIIMK U3yYaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 pa3MyHbIM MpPU3HAKAM (YHUCITY M COCTABY PEArupyrolIUMX BELIECTB,
TEIIoBOMY A(QQEeKTy peakiHuy, H3MEHEHHIO CTEleHEell OKUCIIeHHs

3JIEMEHTOB, 00PaTUMOCTH PEAKLIUH, YYACTUIO KaTaau3aTopa)

ChopmupoBaHHOCTH YMEHHSI XapaKTEPU30BATh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) M HOHOB
XUMUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ilepuoanueckoil cucteMbl
J.W. MenneneeBa U MX BaJI€HTHBIE BO3MOXHOCTH, UCTIOJb3Ys TOHATHS

S-, p-, d-3IIEKTPOHHBIE OPOUTAIN, SHEPTETUUECKHUE YPOBHHU




CdopMUpPOBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MECHECHHS
CBOMCTB XMMHUYECKHX DJIIEMEHTOB M 00pa3yeMbIX UMH COSAMHEHUU IO

nepuoaaM U rpynmnam

ChopMupoBaHHOCT, YMEHHUSI COCTAaBJISTh YPAaBHEHUS XHUMHUYECKUX

peaKHI/Iﬁ " paCKpbIBATh UX CYIIHOCTD:

7.1

OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peakunﬁ MMoCpeaACTBOM

COCTaBJICHUS SJIEKTPOHHOTO OajlaHca ATUX PeaKIHii

7.2

YPaBHEHMs PEaKUMH pa3IUYHBIX THIIOB; IIOJHBIE W COKPALLEHHBIC
YpaBHEHMsI peakUuil HOHHOrO OOMEHa, YYMThIBas YCJOBMsS, IpH

KOTOPBIX 3THU PCaKIIMU UAYT JO KOHIIA

7.3

peaknuii THAPOJIM3a, PEaKIMi KOMILIEKCOOOpa3oBaHUs (Ha TpUMEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U QJIFOMUHUSA )

ChopmrpoBaHHOCTH YMEHHUS MTOATBEPIKAATH!

8.1

Ha KOHKPETHBIX MpUMEpax XapakTep 3aBUCUMOCTH PEaKUMOHHOMU
CIIOCOOHOCTH OPTaHMYECKUX COEAMHEHUH OT KpPAaTHOCTH M THIIA
KOBAQJIGHTHOM CBSI3U (G- U T-CBSI3W), B3aUMHOIO BIIUSHHUS aTOMOB U
Ipynn aTOMOB B MOJIEKYJaX, a TaKke OT O0COOEHHOCTEW peau3aluu

PA3JIMYHBIX MEXaHHU3MOB IIPOTCKAHUA peaKI_[I/If/'I

8.2

XapPaKTCPHBIC XHUMHUUYCCKUC CBOICTBA BEIECTB COOTBCTCTBYHOIIIUMU

JKCIIEPUMEHTAMHU U 3aIUCSIMH YPABHEHNN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTh YMEHHUS XapaKTEpU30BaTh COCTaB U BaKHEHIINE
CBOMCTBAa BELIECTB, NMPHUHAUICKALIMX K ONPENEIEHHBIM KilaccaM U
rpynnaM COEIUHEHHH (MpoCThle BEUIECTBA, OKCHJIbI, THIPOKCHIBI,
COJIM; YTJIEBOOPO/Ibl, MPOCThIE 3(PUPBI, COUPTHI, (PEHOIIBI, aTIbAETHIBL,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIE d(QUPHI, KUPbI, YIIEBOJBI,

aAMUHBI, aMUHOKHUCJIOTHI, OCIIKH)

10

ChopmupoBaHHOCT, YMEHHS MPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopMyJlaM U ypaBHCHHSIM XUMHUYECKUX PEaKIUH C UCIOJIH30BAHUEM

(I)I/BI/I‘ICCKI/IX BCJIIMYHH:

10.1

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CIIA OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BUJIE pacTBOpa C OIPENEIEHHON
MaccOBOM J10JIel pacTBOPEHHOTO BEUIECTBA WIIHM aHO B U30BITKE (MMEET

IIPUMECH)

10.2

MacCOBOH WJIH 00BEMHOM JT0JTH, BBIX0/IA TIPOIyKTa PEaKIIUU

10.3

Ter10BOTo 3¢ (dHeKTa peakui

10.4

00BEMHBIX OTHOILIEHUI Ia30B




10.5

0 HaXOXKJICHUIO XUMUYIECKOU (DOpMYITBI BEIIecTBa

11

Brnanenue cucremoil 3HaHH O METOJAaX HAYYHOTO MO3HAHMS SIBJICHUI
MPUPOJBI, HCIOJNb3YEMBIX B E€CTECTBEHHBIX HayKaX U YyMEHHE
MPUMEHATh OTH 3HAHUA TIPH SKCHEPUMEHTAIBHOM HCCIEAOBAHUHN
BEIIECTB U I OOBSICHEHNS XUMHUYECKUX SIBJICHUN, HUMEIOIINX MECTO B
MIPUPOJIE, MPAKTUYCCKON NEITEIbHOCTH YeJIOBEKa M B TOBCEIHEBHOM

KHU3HU

12

ChopMUpOBaHHOCTh yMEHHUS MPUMEHSATH (HMCIOJB30BATh) 3HAHUS O
COCTaBE M CBOWCTBAax BEUIECTB JJISl SKCIEPUMEHTAIBLHOU MPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKAHHUSI XUMHUYECKHUX
peakiuuil YU IPOTHO3UPOBAHMUS BO3MOXKHOCTEM HX OCYLIECTBIICHUS,
CHUCTEMHbBIE XMMHUYECKHE 3HAHUS I OOBSICHEHHUSI M TIPOTHO3MPOBAHUS
SIBJICHUHM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO NPUPONAY; VISl IPUHATHS

IPaMOTHBIX pEIlIeHU MPoOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHUS TUIAHHUPOBATH U MPOBOANUTH XUMHUUECKUH
AKCIIEPUMEHT (MOyYeHUE W H3Y4YEHHE CBOWCTB HEOPTaHMYECKUX U
OpPraHMYECKHUX BEILIECTB, KAueCTBEHHbIE pPEAKLHUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPraHUUECKUX BEIIECTB,
peuieHue  SKCHEPUMEHTAIBbHBIX  337a4 [0  PaclO3HAaBAHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM IMpaBHII
OesomacHoro oOpalleHuds C  BemlecTBaMHM U JabOpaTOPHBIM
obopynoBanueMm; (GpopMyIupoBaTh LETH WUCCIEAOBAHUS; MIPEICTABISATH
B pa3nW4yHON (opMe pe3ylbTaThbl SKCIEPUMEHTA, AHAIM3MPOBATH U

OLICHUBATh UX JOCTOBEPHOCTH

14

ChopMHpOBaHHOCTh YMEHHUSI OCYIIECTBIATH IEJICHANPABICHHBINA MTOUCK
XMUMHUYECKOW HMH(OpMAIMU B PA3IUYHBIX HCTOYHHKAX (HAy4YHas W
y4eOHO-HAyYHasl JIUTEpaTypa, CPEICTBA MACCOBOW WH(OpPMAIIMU, CETh
WuTtepuer u 1pyrue), KpUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpopMalnIo, nepepadaTeiBaTh €€ U UCMOIb30BAaTh B COOTBETCTBUH C

MOCTaBJICHHOW yueOHO 3a1aueit

15

ChopMupoBaHHOCTH YMEHHsI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OIICHUBATh HMH(OPMAIMIO C TO3MUIMKA SKOJOTHYECKOU Oe30MacHOCTH
MOCJIEACTBUI OBITOBOM M MPOMU3BOACTBEHHOW JIESATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C mepepalOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBaThb OIIaCHOCTH BOSI[GfICTBH?I Ha JKHUBBIC OpPraHUu3MbI
OTpeNIeNIEHHBIX BEIIECTB, MOHMMAs CMBICI TOKa3arens MpeaeabHOR
l[OHyCTPIMOﬁ KOHIOCHTpAlMM, W TIOJACHATH Ha MIpUMEpax CIIOCOOBI

YMCHBIICHUS M TNPCAOTBPAIICHUA HX BPEAHOIO BO3JCUCTBUS Ha




OpraHu3M 4€JIOBCKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA EI'D
IO XUMHNH

Kon

IIpoBepsieMblIii 3JIEMEHT COACPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOJICIb CTPOSHHS aToMa. Pacripenenenue
AJIEKTPOHOB IO SJHEPreTHYecKuM ypoBHAM. Kiaccudukanms XuMHYeCKHX
aneMeHTOB. OCOOEHHOCTH CTPOEHUSI YPHEPTETUYECKUX YPOBHEH aToMOB (s-, p-,
d-anemeHnToB). OCHOBHOE M BO30YKJIEHHOE COCTOSHUS aTOMOB. DJEKTPOHHAs

KoH(Uryparus aroma. BalleHTHbIC AIEKTPOHBI

1.2

[lepuonuueckas cucrteMa xumudeckux saemeHToB J[.M. Menneneena.
®usnueckuit cmbica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB D3JIEMEHTOB M HX COEIUHEHUH 10
MepuoJaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB IPOCTHIX

BCIICCTB, BOOAOPOJIHBIX COCHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTENEHb OKUCTICHUS

1.4

Bunel xumMuueckoil cBs3u (KOBaJIeHTHAs, MOHHAS, METaJUIMYEeCKasi, BOAOPOHAs)
U MexaHu3Mbl €€ oOpa3oBaHuA. MEXMOJEKYJSIPHBIE B3aUMOJICHCTBUSI.
BemectBa  MOJEKyISIpHOTO W HEMOJIEKYJSIPHOTO  CTpoeHUs.  Tumbl
KPUCTAJUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA

KPUCTAJUIMYECKOU pelIETKU

1.5

XuMuueckas peaKmus. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHNYCCKHUX pCaKHI/Iﬁ B

HEOpPraHMYEeCKON U OpraHN4eCcKOi XUMHUU. 3aKOH COXPaHEHHs MacChl BELLIECTB

1.6

CkopocTh peakiu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

1.7

TennoBsie 2 (eKTh XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUS

1.8

OOparumble peakiuu. XUMHUYECKoe paBHOBecHe. DakTOpbl, BIMAIONIME Ha

coctosiHue xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.9

Onektponutryueckas auccorumarus. CuibHbIe U ciadbie dekTpoiauThl. Cpena
BOAHBIX PAcTBOPOB BELIECTB: KHCIHAs, HEWTpasibHas, Iieno4Has. CTeneHb

nucconuanuy. Peakuuu HoHHOTo oOMeHa

1.10

IMaaponus coneit. MonHoe npousBenenue Bobl. Bogopoaueiit nokasarens (pH)

pacTBopa

CrocoObpl  BbIpaXKEHHs] ~ KOHLEHTpAallMd  pacTBOPOB:  MaccoBas  JI0Jid
pacTBOPEHHOTO BEILlECTBAa, MOJIApHAs KOHUEHTpanus. HacellieHHble u

HCHACBIIICHHBIC PACTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJIHOFH,I[paTbI

1.12

OKHCIIUTETLHO-BOCCTAHOBHUTEINIbHBIE peakinu. [loBeieHre BEeneCTB B cpeiax ¢




pa3HbIM 3HaYeHreM pH. MeTobl 2JIeKTpOHHOTO Oaanca

1.13

DJEKTPOIU3 pacTBOPOB U PACIUIABOB COJICH

OCHOBBEI HeopFaHHqCCKOﬁ XHUMHHU

2.1

Knaccudukarus HEOPraHUYECKUX COCIMHEHU. Homenxiarypa

HCOPraHMYCCKUX BCIICCTB

2.2

XUMUYECKHE CBOICTBA BaXHEHIIMX MeETAIIOB (HATpUM, Kajuil, KajbIlHii,
MarHuii, allfOMHHHUNA, [IUHK, XpOM, XKeJe30, Mellb) U uX coenuHeHuil. OOIue

CII0COOBI IMOJIy4YCHH MCTAJIJIOB

23

XUMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dbochopa, yriaepoma W KpEeMHHUS) U HUX COCAUHEHUH  (OKCHUIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

24

I'enernyeckas CBA3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K

Pa3JIMIHBIM KJIaCCaM

2.5

###Par### nentudukanusa Heoprannueckux coeanHeHni. KauecTBeHHbIe

pCaKkuu Ha HCOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHUYECKON XUMUU

3.1

OcHOBHbBIE TIONOXKEHHSI TEOPUU XUMHUYECKOTO CTPOEHHS OpraHHYEeCKHX
coenunennit A.M. BytnepoBa. YTiepoIHbIil CKeJIeT OPraHM4IeCKON MOJICKYJIBI.
KpaTHOoCTh XMMHYECKOUW CBS3H. S- U P-CBSI3U. Sp3-, sp2-, sp-THOpUAHU3ALAH
opOuTanei aToMoB yriiepoa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMUUYECKOTO

cTtpoeHus MoseKyil. ['omonoru. I'omonorndeckuii psag. Mzomepus u u3omepsl

3.2

[lonsTne o ¢yHkuuoHanbHOW rTpynme. OpueHTaunoHHbIE  IPPEKTHI

3aMECTUTEIIEN

33

[IpencraBnenne o kiaccupUKallMM OpPraHWMYECKUX BeriecTB. HomeHkmarypa
OpPraHMYECKUX COEIMHEHUHN (CUcTeMaThyeckas) M TpUBHAJIbHbIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBoOoHOpAAUKAIBLHBIE M HWOHHBIM MeXaHU3Mbl peakiuu. [loHaTne o

Hykieoguie u anekrpoduiie. [Ipasuno MapkosuukoBa. [IpaBuso 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOICTBA aJIKAHOB: FAJIOTEHUPOBAHUE, AETUIPUPOBAHKE,
TEPMUYECKOE Ppa3JIOKECHHE, KPEKHHT, H30Mepu3aius, ropeHue. llomydeHue
ankaHoB. Ilukmoankanel. Crnenuduka CBOWCTB MHKJIOAIKAHOB C MajbIM

PasMCpPoOM OHKJIA. Peakunu MMPpUCOCIUHCHUA U PAIUKAJIBbHOTO 3aMCIICHUA

3.6

AnkeHpl. XUMUYECKHE CBOWCTBA: PEAKIIUU IPUCOSTUHEHHUS (TAJIOTeHUPOBAHHE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUAPATALIMS ), TOPEHUS], OKUCICHUS U
nonuMepuzanuu. [IpombliuieHHble U J1TaOOpaTOpHBIE CHOCOOBI TMOTYYESHHUS

AJIKCHOB




3.7

AJikagueHbl. XMMUYECKUE CBOWMCTBA AJKAJUEHOB: PEAKIMU MPUCOCTUHECHUS
(rumpupoBaHHe, rajlOreHUpPOBaHUE), TOpeHUst U noiaumepuszauuu. [lomyyenue

aJIKaJIUEHOB

3.8

Anxunpl. XMMHUECKHE CBOMCTBA: peaKMy IPUCOETUHEHMS (TaJIOT€HUPOBaHNE,
TMJIpUPOBaHUE, TUApATalUs, THAPOraJIOTeHUPOBAHUE) KaK CIIOCO0 MOTy4EHUs
IIOJIMMEPOB MU JPYTMX MOJE3HBIX NPOAYKTOB. Peakiuu 3amemenusa. ['openune
alEeTUICHAa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU Ul CBApKU U

pe3ku MetaiioB. [IpumeneHue aneruneHa

3.9

Apenpl. XWMHUYECKHE CBOWCTBa O€H30JIa: PEAKIUH  AJICKTPOGUIHHOTO
3aMeleHus], MpHUCOeAUHEeHHs (TUApPUpPOBaHHE, TaloreHupoBaHue). Peakuus
ropenus. OCOOCHHOCTH XUMHUYECKUX CBOMCTB Toiyosa. [lomydenue GeH3oua.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTHpona. l[lomumepusamus crtupona.

Crioco0pl MoTydeHus: U MPUMEHEHUE apOMAaTUYECKUX YTIIEBOI0POIOB

3.10

Cnuptel. [lpenenpHple OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJIEHICTBME C HAaTpueM KakK CHoco0 YCTaHOBJIEHUS  HaJIM4Us
TUIPOKCOTPYIIBl, €  TaJOre€HOBOJOPOJAMH  Kak  CIOCO0  IMOIy4YeHHs
pacTBOpUTENIEH, BHYTPU- M MEXMOIEKYJspHas JAeruaparanus. Peaxnus
ropeHus. [lomyuenue sTaHona: peakuusi OpPOKEHUS IJIIOKO3bI, THApaTalus
STWJIEHA. OTWUJICHIJIMKOJIb M TIJIMLEPUH KaK IIPEICTaBUTENN IPEIEIIbHBIX

MHOI'0AaTOMHBIX CIIUPTOB

3.11

®enon. Xumuyeckue cBoMcTBa (eHosa (peakuuu ¢ HaTpUEeM, TUAPOKCUAOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

Anpaerunpl. XMUMHUYECKUE CBOMCTBA MPEACIIBHBIX albJICTHIOB: THIAPUPOBAHUE;
KaueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO TPYNIy (peakius «CcepeOpsHOoro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (11). Ilomyyenue npeneabHbIX
aNBJACTUIOB: OKUCIIEHWE CIHUPTOB, THIpATalus aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH pPCaKnun OKUCIICHUSA allCTOHA

3.13

KapOoHoBbIe KHCIOTHI. XMMHUYECKHE CBOMCTBA IMPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTM XWMHUYECKUX CBOMCTB MYpaBBHHOMN
kucnotel. [lomydeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT:
OKHCJICHHE AJIKaHOB, AJIKEHOB, MEPBHYHBIX CIUPTOB, ajbJCTHIOB. Bricmme

NpEACIIbHBIC U HCIIPCACIIBbHLIC Kap6OHOBBIC KHCJIOTHI

3.14

Cnoxusle 3¢upsl u xkupbl. CHocoObl TONyYeHUS CIOXKHBIX 3(UPOB.
OO6parumocts peakuuu stepudukanuu. [IpuMeHeHne CIOXKHBIX S(PHUPOB B
NUIEBOH M mappOMEpHOIl MPOMBIIUIEHHOCTH. JKUPBI KaK CIOXHBIE 3(QUpEI
TJIMIEpPUHA W BBICIINX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOHCTBA JKHUPOB:
TMIpUPOBaHUE, OKHCICHHE. ['MaApoim3, WM OMBUICHHE, >KUPOB Kak CIOCO0

MIPOMBIIIJIEHHOTO MOJYUYEHUs COJIeil BHICHIMX KapOOHOBBIX KHCIOT. MbuUId Kak




COJIM BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHUYECKHE CBOMCTBA IVIIOKO3bl: PEAaKIMM C YYaCTUEM CHUPTOBBIX H
aJbJIETUIHON TPy U MOJIOYHOKHCTIOE OpoxkeHue. [IpuMenenue riroko3sl, eé
3HAYEHUE B KU3HEIEATEIbHOCTH Opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBAaNOUIME Aucaxapuisl. [‘maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riaukored. CTpoeHrue MakpoMOJIeKyl
Kpaxmajla, TJIMKOT€Ha M Leunono3bl. dusnueckue cBONCTBAa Kpaxmala U
LEJUII0NIO3bl. XMMHYECKHE CBOWCTBA KpaxMmaja: THJIpOJIN3, KadyeCTBEHHas
peakuus ¢ M0JOM. XMMUYECKHE CBOMCTBA LIEJIIIOI03bI: THIPOJIN3, OIYYEHHE
s¢upoB wnemnono3bl. [loHsATHE 00 HUCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,

aleTaTHBIN MIETK)

3.16

AMMHBI. AMUHBI KaK OpraHUYEeCKHE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTaMH,
peakuus ropeHus. AHWIMH Kak IpPEICTAaBUTEIb apOMATHYECKUX AaMHHOB.
XUMHUYECKUE CBONCTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJOM, okucineHue. I[lomyyeHne aMHMHOB QJIKWIMPOBAHMEM aMMHaka U

BOCCTAaHOBJICHUCM HHUTPOIIPOU3BOJHBIX YITICBOAOPOA0B

3.17

AMHUHOKUCIOTHI M O€JIKU. AMHMHOKHUCIOTHI Kak aM(OTepHble OpraHHYecKue
coeauHeHus. OCHOBHbIE aMMHOKHUCIIOTHI, oOpasyrouiue Oenku. XuMHYECKue
CBOMCTBa OEJIKOB: TUAPOINU3, ACHATYpAallUsl, KAUeCTBEHHBIE (IIBETHBIC) PEAKLIUU

Ha OenKu

3.18

CtpoeHue M CTPyKTypa MOJUMEPOB. 3aBHCHUMOCTh CBOWCTB TIOJUMEPOB OT
cTpoeHus] MoyieKyJ. OCHOBHBIE CIOCOOBI MONYYEHHUS BBICOKOMOIEKYISIPHBIX
COEIMHEHMI: peakIy NoJuMepU3aliy 1 noaukonaeHcanuu. Kinaccudukanus

BOJIOKOH

3.19

###Par### nenTudukaiys opraHnuecKuX CoeAMHeHUI. Pemenne

OKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha paCIliO3HaBaHHUEC OPraHNYCCKUX BCUICCTB

3.20

I'eneTnueckas cBs3b MCXKAY KilaCCaMH OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUS U )KU3HDb

4.1

XuMmusi B MOBCEAHEBHOW xu3HU. [IpaBmia Oe30macHON pabOTHI C E€IKUMH,

TOPIOYHUMH U TOKCUYHBIMHU BCIICCTBAMU, CPCACTBAMHA OBITOBOM XMMUH

4.2

XUMHUS U 300pOBbE. XUMUS B MEIUIIMHE. XUMHUSI U CEITbCKOE X035ICTBO. XUMHS B
MPOMBIIUIEHHOCTH. XUMUS M SHEPTreTHKA: MPUPOAHBIA U MOMYTHBIH HEPTAHON
rasbl, X COCTaB M UcIob3oBaHue. CocraB He(TH U €€ nepepadoTka (IPUpPOIHbIE

HCTOYHUKHU YTIIEBOJIOPOIOB)

4.3

X¥UMHSA ¥ IKOJOrHs. XUMUYECKOE 3arps3HEHHE OKpPYXKarolleW Cpelbl U €ro
nocneacTsus. Oxpana ruapocdepsl, MouBbl, aTMochepsl, GIopsl U (ayHbI OT

XMUMHYecKoro 3arpsizHeHus. IlpoGnemMa OTX0M0B M MOOOUYHBIX MPOIYKTOB.




AJ'IBTepHaTI/IBHI)Ie HCTOYHHKU SHEPTHUU

OGH.[I/IC MMPpEaACTaBJIICHHUA O MPOMBIINIJIICHHBIX criocobax NOJIYUCHUA XUMUYICCKUX

BELIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEpHOU KUCIOThI). UEpHas u

4.4 uBerHas  Merauryprus. CrTekiio M CWIMKaTHas  MPOMBIIUIEHHOCTb.
[Ipombinennast  opranuueckas xumus. CpIpb€  ANE  OpPraHUYECKOU
IIPOMBIIIJIEHHOCTH

5 #HH##Par##H# Tunbl pacu€THBIX 3aJ1a4
HiHPar###Pacu€Tbl Macchl BellecTBa WM 00bEMa ra30B 110 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OHOTO U3 YYaCTBYIOIINX B
peakiuy BEIIEeCTB

5.2 ###Par###Pacuérel TemmoBoro addexra peakuu

53 #H##Par###PacuéTel 00BEMHBIX OTHOIICHUH Ta30B MTPH XUMHYECKUX PEAKIIHIX

54 #i#HPar###Pacu€Tsl Maccsl (00bEMa, KOIMYECTBA BEILIECTBA) IPOLYKTOB
peaxiuu, eciiy OJJHO U3 BELIECTB IaHO B U30bITKE (MMEET MPUMECH)

55 Hi#HPar#H##Pacu€Tsl MaccoBOM MM 00BEMHOMN O BBIXOJA MPOAYKTA PEAKIIUH
OT TEOPETUYECKH BO3MOXKHOIO
###Par###Pacuérel maccel (00bE€Ma, KOJTMYECTBA BEIIECTBA) MTPOTyKTa

5.6 peaKIyu, eCiIM OJTHO U3 BEIIECTB 1aHO B BUJIE PACTBOPA C ONPEAEIEHHON
MacCOBOM J0JIEH PAaCTBOPEHHOTO BENIECTBA

57 H#HPar#H##Pacu€Thl ¢ MCTIONB30BAaHUEM MOHATHH «MaccoBast OIS, «MOJISIPHAS
KOHIIEHTPAIU», «PACTBOPUMOCTH
###Par###HaxoxieHne MoeKyJIsIpHOH (hOpPMYJIbI OPTaHMYECKOTO BEIIECTBA

5.8 IO €ro IJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €70 COCTAB,

HJIU 110 IPOAYKTaM CropaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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