MUHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MUHUCTEPCTBO OBPA30BAHMS U MOJIOJIEXKHOM IMTOJIMTUKH
CBEPIJIOBCKOM OBJIACTH
JAEITAPTAMEHT OBPA3OBAHUSA AJIMUHUCTPALINHN
r. EKATEPUHBYPT A
MAQY COHI Ne 151 ¢ yriry0JieHHBIM H3y4eHHeM OTAeJIbHBIX MPeAMETOB

YTBepKaeHa IPUKa30M JUPEKTOPA
MAQY COII Ne 151 ¢ yriny6iaeHHBIM
U3YYEHHUEM OTJICIbHBIX NPEAMETOB
o1 30.08.2023 Ne 248-01

PABOYASA ITPOTPAMMA
(ID 2485638)

yueOHoro npeamMera « XuMus. Yrjay0JeHHbI YPOBEHb

s ooyuarommmxes 10 —11 kimaccos

r. Exatepun0Oypr 2023



HOACHUTEJBHASA 3AITUCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOM 00pa3zoBaTENbHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peaIu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu pa3sutusa BocnuTanus B Poccuiickoin denepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealm3yeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTaliyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM W3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MNpeaMeTa «XHMHS» IOIydaeT
NoApOOHYI0  HHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCSI CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e UH(MOPMAIMOHHO-METOAMYECKAs, peanu3aluus KOTOpoll obecrieunBaeT
MOJIyYeHUE TPEICTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3ALMOHHO-TUIAHUPYIOLIAS, KoTopast npeaycMaTpuBaeT
OTpeieSICHHe: TPHUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOrOo MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLIEHKH O0pa3oBaTebHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOTOBOM arTecTtaliu B (QOpMe €IUHOrO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUU:

e YCTAHABJIMBAET WHBAPWAHTHOE MPEIMETHOE COJAEpKaHue, 00s3aTeIbHOe
JUIT U3y4YeHUs B paMKaX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT IPUMEPHOE pacipeieiieHre y4eOHOTO BpEMEHH, PEKOMEHIyEeMOTO /ISt
U3YYEHHUS OTIEIbHBIX TEM;

e Ipe/Ulara€T MNPUMEPHYIO I[OCJIEAOBATEIbHOCTh M3yU€HUs Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e 12T METOAMYECKYIO MHTEPIIPETALMIO LIETEeH U 3a7a4 U3y4YEHUs IpeameTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpeaHero 00111eTO0 oOpa3zoBaHus (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MT0O3HABATENbHBIX JACMCTBUIA  0OydYaloIllerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON IPOrpaMMOH [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOIIEH COAEpPKAHUSI YUEOHOro MpeaMeTa «XUMHsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO O0yYeHHUS Ha ypPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOJIyYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHAIBHOTO 00pa30BaHus.
B 31011 CBSI3M M3yudeHue npeaMera « XuMHush» OpUEHTUPOBAHO TPEUMYILECTBEHHO Ha
pacuiMpeHre © yriiyOJdeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEro TMOJMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranumzanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsoy ¢ stum, B cBere
tpeboBanniit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eaepanibHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3yUCHUE TIPEAMETa
«XUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (HOPMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHMH palMOHAIM3alUu y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTaBngmyMu IpeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJEHHOI0 YpOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4YaeT ONpENEIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€éHHOM YpOBHE HM3yY€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHUS U YIIIyOJIeHUs MPEACTABICHUI O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKHA 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yuenne nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUud AOMOIHSIETCS
GbopMUpOBaHHEM MpPEACTAaBICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHH MTPU
pPacCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIeP >KaHNE KyPCOB XUMHH YTITyO0JIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeeIEHHOro npoduis (rJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIJIMSAHHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJACpPKAHUU
npeaMeTa A KJIacCOB XMMUKO-PHU3nyeckoro npodusis 00bl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4yae akUeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIPHAS] TEOPUS
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa I KJIACCOB XUMHUKO-
ouonornueckoro npoduist OONbLINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITEIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUNUAbL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-Hay4dHble NpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryoJIEHHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHUE OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenune 3Toi 3a1aun Ha
yriayOn€HHOM YypOBHE H3YYEHHs MpeAMeTa IMpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (OpMHUPOBAHHE MPEACTABICHUN: O MaTEpUAIbHOM €IMHCTBE MUDa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn paluoOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl YEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIe;

e OCBOCHHE CHCTEMBbl 3HAHUM, JIEXKAIMX B OCHOBE XHMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;

e (opMupoBaHUE y o0yJaromuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX E€CTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA 3KOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

e yrayOJeHUE MPEACTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUS yMEHWUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPHUPOJE, B
MPAKTUYECKOM JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKIMA TIETOCTHON CHCTEMBI CPETHEro OOIIEero o0pa3oBaHUs NPH WU3YYECHUU
npeaMera  «XUMHUS» Ha  yIIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

e BOCHUTaHUE YOESKIEHHOCTH B TI03HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTUBAIIMM K OOYYEHUI0O M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUI0O  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e DAa3BHUTHEC MO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYIBHBIX U TBOPUYECKUX
criocoOHoCTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHOMN MPOo(EeCCHOHAIBPHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (GopMHUPOBaHME YMEHUW M HABBIKOB Pa3yMHOTrO MPHUPOOTOIL30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIBTYPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AE€ITEIHLHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, MPEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yTiaepoa.
MexaHu3Mbl 00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBI W JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM panukane, HykjiIeopuiae u
anekTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAUMHEHUU. MOneKyasipHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wW30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o Ki1accUpUKALMK OpraHuyeckux BeniecTB. IlloHatue o
bynkuuonagsHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KiaccU(UKaALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHWYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
OoOyIJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUYeCKHUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuau3anns aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. llpencrasinenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOYyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP -TUOPU IM3aIIUs
aTOMHBIX OpOuTasiel yriaepona, 6- U m-cBsi3U. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) nzomepus. GU3NYeCKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIUHEHHUS, 3aMELICHHUS B (-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPSKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHUE CBOMCTBA: PEAKLIMY IPUCOCANHEHUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKUHOB.

ApomaTudeckue YriaeBoaopoasl (apeHsl). ['omomoruueckuii psifi apeHoB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DuU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMeIIeHUs B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM pAJIMKAIC, PEAKIMA NPUCOCIUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMWHO- W HUTPOTPYIIbI, aTOMOB TajioreHoB. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIAOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKThl ero nepepadorku. CrocooOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmny, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wEnoud. B3auMoaencTBUe IUTraJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
n3yueHue (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUa4yHbIM pacTBOopoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapy>KEHHE
yriiepoja v BOJ0OPOia B OPraHMYECKUX BELIECTBAX, MOJyYEHUE ITWICHA U U3YUEHUE
€ro CBOMCTB, 03HaKomJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ oOpasnamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuUMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIIeHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakIuii HyKJIeopuIbLHOTO 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CriocoObl MOTy4eHHUs U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEaKIUU NPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Puznueckue cBocTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponmHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OJyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TTIOKO3bI: PEAKI[UU C YYACTUEM CIUPTOBBIX U aJIbJIETUAHON
Ipynm, COUPTOBOE W MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIKMe U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PHUpPoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runppoxcunom meau(ll)), peakius rauuepuHa ¢ THAPOKCUIOM
meau(1l), xuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuaom Meau(Il), B3anmopecTBre Kpaxmania ¢ HOJA0M,
pellleHHe HJKCIEPUMEHTAIbHBIX 3a7ad Mmoo TemMaM «Couptel U (QeHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0KHBIC YPUPHD».

A30TCoep:Kale OPraHuYecKne COeTUHEeHUs.

AMUHBI — OpraHUYecKue MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBICE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas Gopmyiia, U30MepHUsi, HOMECHKJIATypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4yecKkoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BimMsHHE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE peakiuu Ha aHmwIUH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH307Ia.

Amunokucnotel. HomeHnknatypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O~
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAUY, OOpa3oBaHUE TENTUIHOM CBS3H.
buonornueckoe 3HaueHruE aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCIIKHU.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HX IIPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKalie OpraHndeckue CoeIuHeHus» U «Pacno3naBanue opraHnueCcKux
COCIMHEHUI.

BrbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnslie 3anaun.

Haxoxaenue MOJeKyasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00BEMY ) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIlecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYUYEHUs, ONpeAeSeHUE A0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUH, HNPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
DKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCTb, DHEprus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIC UCKOTTaEMbIE, TOTUIMBO.
TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noTypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XUuMHUIECKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOIUUECKOTO 3akoHA U Ileproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITIeprogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHYECKass CBSI3b. BHAbl XMMMUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JjuHA CBA3U. [[0IsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BomopomHas —cBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha IPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIE
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIE peaKIui. XuMudeckoe paBHoBecre. KoHcranTta
XUMUYECKOTr0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TEMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuibHble U CIa0ble 3JIEKTPOIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIIOTHAs, HEUTpaIbHAasd,
nienovyHasi. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHUE TNEpPOKCHAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSIHUSA PAZJIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [leprnoandeckoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHHUS UX aTOMOB. Du3HyUecKue CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriiepoja).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TornmBHbIE
AJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HUYECKUE H
XAMHUYECKUE CBOMCTBA. ['aJIOreHOBOAOPObI. BaxkHeuIne KUCIOPOACOACPKAIINEC
COCJMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpuUpoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHnenune cepol U €€ COeJUHEHU M.

A3zor. HaxoxnaeHue B Tmpupoje, CHocoObl MOdy4yeHus, (U3MYECKUEe U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IpuMeneHue azora
U €r0 COeIMHEHUM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4YeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuHeruit. PocdopHbIe
yaoOpeHus.

VYrinepoa, HaxoXJAeHHWE B NOpupojae. AJUIOTPOIHBIE  MOJIU(DUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), okcun yriepona(IV), yronapHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA Yyroib, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCTBIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHus(IV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro MOJIy4YeHUe, BUIBI CTEKIIA.

[Tomoxenne MetamioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CniaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIHsl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metaioB [IA-rpynmer [lepuogudeckoit cucTemMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHEe U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHEHUM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AtoMuHU: noyydyeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUSL.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[lepronnyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna(VII). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcunl u conu xeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHne Keaesa u
€ro CIJIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W WX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Y4YEeHHE KOUleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMY Ha HEOPTraHWYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHHE SKCIIEPUMEHTAIBHBIX 331a4 10 TEMam
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO uccieaoBanus. Hayunbie
MPUHIIUIBI OPTaHU3alUM XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlisIeHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHBIE CIOCOOBI MTOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTus. Poib xumuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumusg ©  300pOBbE uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHS MUK OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHOMIOTMN.

Pacuérurle 3amaqn.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYAaCTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIA OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AOJH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpH  HU3yYeHUUM o0med u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCyIlIecTBISIETCS YepE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(UKalus, MepuoauIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalbHBIM Tra3, (Quznueckue
BEJINYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, Metadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbl, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKarOT
c(hOpPMHUPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHHOCTH
oOydJaronuxcs B MPOLIeCCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;

MHTEPECA U IT03HABATEIBHBIX MOTHUBOB B ITOJYYEHNUH U OCIEAYIOIIEM aHAIU3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYNKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl 1EHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYJOBOM JEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrux BHJAX
NEeSATeTbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTHE B PEIICHUM TPAKTUYECKUX 3a/a4y
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUEeCKOMY M3y4YeHUI0 mpodeccuil pa3iuyHOro poja, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBO IesATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHUS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NIPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYyXarollleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJIsI COBPEMEHHOM
LIMBUJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYypbl, B pELIEHUU TJ00ANBHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM JKMU3HH KaXKAO0T0 4jieHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHUA CYLIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJTyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATEIBCKOMN eI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMW 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenNu(PHUKYy METOOB TO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIIecc, CUCTeMa, Hay4YHbIA (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (MO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITuXCs;
CIIOCOOHOCTD o0yyarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe JIeCTBUSL:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh M aKTyaIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesTh LENU JIeITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHSATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIKME IMOHITHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB W
XAMHUYECKUX PEaKIUK;

YCTaHaBJIMBATh MPUYUHHO-CJIECACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJICHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XMMUUYECKON peaKIuu
— MPU pElICHUH Y4EOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a7ad, MPUMEHSTH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIIEA0BATEIbCKUE AeCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyJIMpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIIEA0BaHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON paboTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HaAy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(bopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HMCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA ITPHU PadOTE C XUMUUYECKON
uHbOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIibl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIE YUeOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ JUAJIOTa U/NUIH
JTUCKYCCHH, BBICKA3bIBATh UIeU, OPMYIIMPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y94eOHOTO MPOeKTa, U POPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYILECTBISATH CBOK I1I03HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}eKTUBHBIN CcrOcO0 HX pemeHuss ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUM Ha YIiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o01ero o0pa3oBaHus BKIIOYAIOT ClieUu(pUUecKue as
y4eOHOTO mpeaMeTa « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHII 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BBl JIEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI M0 TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «Opranudeckass XUMUSD»)
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMsg AaTOMHBIX OpOuTaneil, HWOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHU; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIM 3dextri, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEeATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJA, TEPEePa0OTKH HEPTH);

c(hOpMHPOBAHHOCTh yYMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJIAITh YPAaBHEHHUSI XMMHUYECKUX PEAKIMil M PacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
IEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknartype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HA3BAHUS I OTACIIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMLWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEIEIATh BUJ XHUMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHE CBOWMCTBA THUIWYHBIX [MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, allbJIETU0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIEBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUM C KCIOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUHU, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEATEIbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000O0IeHHe, CHCTeMAaTHU3aIuIo,



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

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOW (HOpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATh U OIEHUBATH
C TO3UIMH  SKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [IJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUN mpolaeM
B CUTYallHUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpamieHusi ¢ BeIIeCTBAMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHYECKH 11eJIeCO00pa3HOT0 MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OINMACHOCTb TOKCHUYECKOTO JICUCTBUS HA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nH(popMaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HH(POPMAIIUIO, TIepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaxKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W THUIIECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3I0POBBIO M TPHPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, s-, p-, d-aTOMHBIE OpOUTalK, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAIMS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAaHMSI IPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
pacTBOpax W JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM MCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JEATEIHLHOCTH YEJIOBEKa, OOIMMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM peméTkr, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTraHUUECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyoomux BeUIeCTB, TEIJIOBOMY 3(PQPEKTy peakiu, U3MEHEHHUIO CTEHEeHEH
OKHUCJIEHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTalh3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIACCHU(DUKALMH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI NIEPUOUIYECKOTO 3akoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembr  J[.M.  MengeneeBa, uUCHONB3YS  TMOHATHSA
«OHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOTYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHMM no mnepuojgaMm U rpynmnaMm Ilepuonnueckour cucremsr J[. U
MeneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

cOPMHPOBAHHOCT, yYMEHUS PACKphIBaTh CYIIHOCTh:  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKkIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCMEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPKIACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHre
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIWKATOPOB, HW3YyYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawiey U «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUJl 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYITHPOBATH IETh UCCIEOBAHUS, TIPECTABISATH B Pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IEJIECO00pa3HOro TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, uTepHeT U Apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMalHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM undposbie
Ne n/m P Kontpoabnsl | Ilpakruueckn (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThbI e padoThbI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 |
' BEIIECTB
1.3 XUMUYECKUE PEAKIUU 19 1 3
Wroro no pazneny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hewmeramisl 31 1
2.2 Meraibl 23 1 2
Hroro no paszneny 54
Pasznen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUST B XUMUAHU. XAMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

[TPO'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
H3Y4YeHH
b

DJIEeKTPOHHbIE
uugposbie
0o0pa3oBaTeIbHbI
e pecypchl

[IpenMeT 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, [IPEICTABICHHE O MHOT000pa3uu
OpPraHUYECKUX COCAMHEHUN

DJEKTPOHHOE CTPOCHHE aTOMa yriepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS).
BajieHTHBIC BO3MOXXHOCTH aTOMa yriepoia

XI/IMI/I‘-ICCKaSI CBA3b B OpFaHI/I‘ICCKI/IX
COeMHEHUsIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (EeKTHI B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBnenue o KIacCUPUKALNA U
cucremaruueckas Homenkiarypa (IUPAC)
OpraHMYECKUX BEILECTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHUU




CucreMmarusanys 1 0000IeHNE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

dusnyeckue U XUMUYECKHAE CBOMCTBA
AIKAHOB

11

Haxoxnenue ajikaHOB B IpUpOJIE.
CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHEHHUE

13

Pemenne pacu€THbIX 3a1a4 HA
orpeziesieHue MOJIEKYJIIpHOU (popMyIIb
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHUH psiJl, 001as
dopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKEHOB

15

®dusnuecKkue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16
AJIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "[losyyeHue 3TUIIEHa U U3yUYEHUE €T0
CBOMCTB"
Pemenne pacu€rHbIX 3a7a4 Ha

18 ompeieJICHUE MOJICKYJIAPHON (OPMYJIBI
OpPraHWYEeCKOI0 BellleCTBa
AJKaMeHbI: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTIMEHOB

)1 Crioco0sbI MOTy4YeHHS U IPUMEHEHUE
AIKaIUEHOB
AJKUHBI: TOMOJIOTHYECKHA psijl, oO1Ias

” dbopMyIna, HOMEHKIIATypa, SJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢buznyeckue cBoicTBa

23 XUMHUYECKUE CBOWCTBA aJIKUHOB

24 KauecTBeHHBIE peakliii HA TPOMHYIO CBS3b

)5 CrniocoObl 1osty4eHus U NpUMEHEHUe
AJKUHOB

26 Pemienue 3amau: pacu€rsl N0 ypaBHEHUIO
XUMHUYECKON peaKuu

7 Cucremarusanys 1 0000IeHNEe 3HAHUHN 110

TEMC




28

ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OcH30J1a ¥ TOTyOJIa, NX (PU3HUECKUE
CBOMCTBaA

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMeIleHNS

30

XHMMHYECKUE CBOWCTBA aPCHOB: PEAKITUU
PUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
Oensoia

31

Oco0EHHOCTH XUMUYECKHUX CBOMCTB
CTUpOJIa

32

Pemenne pacy€THbIX 33124 HA
oIpeieIeHue MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOI0 BEIIECTBA

33

CrniocoObl 1osty4eHus U NpUMEHEHUe
apeHoB

34

TI'enermueckas cBI3b MCXKAY pa3IndYHbIMU
KJ1acCaMH yIjI€BOJOpPOJ0B

35

Pacu€rhl Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTusanus u 00001eHe
3HAHUU 110 TEME

36

[Tpupoausiii ra3. [lonytHsle HedTsAHBIE
rasbl

37

KameHHBIi yroae ¥ IpOIyKTHI €70
nepepadoTKu




38

Hed1b 1 criocoOs! e€ nepepaboTKHu.
[IpumeHeHne MPOIyKTOB MepepadoTKu
HeTH

39

I'eneTnueckas cBI3b MCXKAY pa3INYHbIMHA
KJ1acCaMH yIJI€BOJOpPOJ0B

40

FaJ’IOFeHOHpOI/I?)BOI[HBIC YIJII€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

41

JleWicTBue 1Ie04uei Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
JUTAIOTCHAIKAHOB C MarHUEM M [IHHKOM

42

Cucremaruzanusa U 00001eHNE 3HAHUN 110
pazneny "YrieBomoposr"

43

KonTtponpsHast pabora o Teme
"VYrnesomopozs"

44

ITpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmya,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, KiiacCupuKaIms,
¢buznyeckue cBoicTBa

45

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

46

CriocoObl nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIUPTOB

47

[TpocThie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB




MHuoroaroMHEIE CIIMPTHBIL: 3TUJIICHTJIIMKOJIb 1

48 TIIMIEPUH, UX (pru3nYecKre 1 XuMUIeCKre
CBOMCTBA

49 CrniocoOblI noy4eHus U IpUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB

50 @DeHO: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa

51 XuMu4eckue cBoiicTBa (heHoa

5 CrniocoOblI Moy4eHus U IpUMEHEHUe
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crouptsl U eHonbl"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TemMe
Anbaerubl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpoeHHe KapOOHWILHOM IPyIIIbL;
rOMOJIOTHUECKHUE psijbl, 00miast popmyia,
M30MepHUs U HOMEHKIIaTypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOICTBa; peakluu IPUCOETUHEHUS

57 Peakuuu okucieHus 1 KaueCTBEHHbIE
peaKkLuu anbJIeru1I0B U KETOHOB

53 CriocoObI MosTy4eHus ajbAerHI0B U
KETOHOB
OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS HX

MOJICKYJI




60

N3omMepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kucnot. [IpencraBurtenu BoICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI moTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHble 3(hUpBI: TOMOJIOTHUYECKUHN PSIJI,
obmas popmyia, nsomepus u
HOMEHKJIaTypa

67

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3aa4: 110 YpaBHEHHIO
XUMHYECKON PEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOM (hOpMYJITBI OPraHUYECKOTO
BELIECTBA

69

[TpakTuueckast paborta Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
"KapOoHnoBble KucioTsl. CioxxHbie 3pups"




70

XKupsr: crpoeHue, pu3nUecKue u
XUMUYECKHE CBOMCTBA (TUIPOIIU3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalINX OCTaTKH HETIPEAeTbHBIX
YKUPHBIX KUCIOT. JKupsl B mpupojie

72

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTue. [lonsaTue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

73

I'eneTnyeckas cBs3b YIJIIEBOAOPOAOB U
KHUCIIOpOACOACPKAINX OPTaHUYCCKHUX
BCIIICCTB

74

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX
peakiuii

75

Cucremarusanus U 0000IEHUE 3HAHUN 110
TEME

76

OO11ast XapakTepUCTHKA YIIIEBOJOB U
KJIacCU(pUKalus yrieBoJoB (MOHO-, TU- U
MOJINCaXapUabl)

77

Momnocaxapubl: (pu3nuecKrue CBOMCTBA U
HaxXO0/IEHUE B MPUPOJIE

78

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KU3HCACATCIIbBHOCTH OpraHnu3mMa

79

Jucaxapuibl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupone n
IPUMEHEHUE JUCaxapuIoB




80

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKY/I,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IPUMEHEHNE

81

ITousiTre 00 HNCKYCCTBCHHBIX BOJIOKHaxX

82

Pewenne pacdyeTHbIX 3a1a4 HA
OIpeCIICHUE I0JIM BBIXOJA IPOTyKTa
peaKuuyu OT TEOPETHYECKH BO3ZMOKHOTO

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasnerny

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepkaiiiue opraHu4eckue
coeuHeHUs"

85

AMuHBI: K1accupUKaLys, CTpOSHUE
MOJIeKyJ1, o0mIast hopmyia, nzomepus,
HOMEHKJIaTypa 1 (pr3nyecKkue CBOWCTBA

86

XHUMHYECKHE CBOMCTBA aJII/I(baTI/I‘{eCKI/IX
aMHWHOB

87

AnunnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XUMHYECKHX CBONCTB aHWJIMHA

88

CrniocoObl 1osy4eHus U NpUMEHEHUe
annupaTUIECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTJIGJIBHBIG MMpeaACTAaBUTCIIN O-
AMHUHOKUCIOT

90

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAYEHHNE aMHHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B




91

benkn kak mpupoOHbIE MOJIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEIIKOB

93

A3OTCOI[Cp)KaH.II/Ie TCTCPOUUKIINICCKHUC
COCAMHCHUS. HyKJIeI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

94

[IpakTuueckast padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"A30oTcoepKaliie OpraHn4ecKue
coenuueHus"

95

[IpakTuueckast padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacrio3zHaBaHuEe OPraHUYECKUX
coenuHeHun"

96

KonTtponpsHast pabora no Teme
"A30TcoiepKalie OpraHu4ecKue
coenqnueHusa”

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALHS U
ITOJIMKOHICHC AU

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

DnacToMephl: HaTypabHbIH
CUHTETHUECKHE KayuyKu. Pe3nHa

100

Bosnokna: HatypasibHBIC, HCKYCCTBEHHBIE,
cunternueckue. [lonumepsl crenuanTbHOro
Ha3HAYCHUS




[Tpaktrueckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"PacriozHaBaHue miacTMacc ¥ BOJIOKOH"
O000111eHrE U CUCTEMATU3 AL
102 M3YyYEHHOTO MaTepualia o TeMe 1
"BbICOKOMOJIEKYJISIPHBIE COSMHEHMS"
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpobHbI
e padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
H3Y4YeHH
|

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbI
e pecypchbl

Atom. CocTaB aTOMHBIX A1ep. XUMUYECKUI
a5eMeHT. 130101

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB,
KBAaHTOBBIC UHCJIa

Knaccudukanus XMMHYECKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

PacnpenenceHue 371eKTPOHOB 1O ATOMHBIM
opOuTaIIM

DNEeKTPOHHBIE KOHPHUTYpAIIUHA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUM

DNeKTpOHHbIE KOH(UTYpaIi HOHOB.
DNeKTPOOTPUIIATETLHOCTh

[Iepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 371eMeHTOB /1. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEH
CTPOEHHSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIITaM H
nepuojam




CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

10

Bunasl xumuueckoii cBsa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysipHbie
B3anMMOICHCTBUSI

11

BaneHnTHOCTh U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX TE€OMETPHUYECKHM CTPOCHUEM

12

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

13

BemecTBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIIOUIHBIX pacTBOPax

15

WcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BbIpaKeHUsI KOHLIEHTPALIIH
pacTBOpOB

17

Pemenue 3a1a4 ¢ NCnoyb30BaHUEM NOHSATHN
"MaccoBas 1011 pacCTBOPEHHOIO BeniecTna',
"MoJIIpHas KOHIIEHTpaus'"

18

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX BELIECTB




19

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

20

Kontposbnas padota mo temam "CtpoeHue
atoma. [lepuoauueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOTrooOpasue BemecTs"

21

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYeCKON M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUs MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

22

TennoBsie 3¢ (HeKThl XUMUYECKUX PEAKIIUH.
TepMmoxumuyeckue ypaBHEHUS

23

Beruucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus n xaTannszatopsl

25

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

26

ITpakTryeckas pabora Ne 1 o teme
"BiusHue pa3nuyHbIX (GaKTOpOB Ha
CKOPOCTb XUMUYECKON peakiuun"

27

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE paBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nu4HbIX (PaKTOPOB Ha
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS"




BHGKTPOHI/ITI/I‘ICCKaH Jucconuanus.

29 CunbHble U cnadble AMeKTpoauThl. CTeneHb
JUCCOLIMAUN
Honnoe npousseaeHne Boasl. Cpena BOAHBIX

30 pactBopoB. Bomopoausbiit mokasarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBOpax JEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMHuecKre peakiuu B pacTBOpax
3JIEKTPOJIUTOB"
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE

33 peakuuu. Baxxuenme oOKUCIUTENN U
BOCCTAHOBUTEIIN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DNEeKTPOIN3 PaCTBOPOB U PaCIIaBOB
BELIECTB

36 Pemenue 3ana4 pa3nn4HbIX TUIIOB

37 Pemrenne 3ama4 pa3nuyHbIX TUIIOB

38 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
Teme "XuMHuueckue peakiuu'

39 KonrtponbHas padota no Teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [leprnoanyeckon

40 cUcTeMe XUMHueckux snemeHTos 1. U.

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUSA UX
aToMoB. OU3NYECKHE CBOMCTBA HEMETAJLJIOB




AmtoTponus HeMeTasuioB (Ha puMepe

41
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

42 Bonopon: nonyuenue, pusndeckue u
XUMHYECKUE cBOMCTBA. [ uapuibl
["anoreHsl: HaX0XJIEHHE B IPUPOJIE, CIIOCOOBI

43 MoTy4YeHus1, (U3NICCKHUE U XUMUICCKHE
CBOMCTBA
lManorenoBonoponasl. Baxnenmue

44 KHUCJIOPOJICOICPKAIINE COSTUHEHUS
raJloreHoB
JIabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI

45 IIOJTy4YeHus rajioreHoB. [Ipumenenune
rajoreHOB U UX COCIMHEHUN
[IpaxTnueckas padora Ne 4. Pemenue

46 SKCIEPUMEHTAIBHBIX 337a4 10 TEME
"Tanorensr"

Kucnopoa: nabopatopHbie u

47 MIPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
¢u3nueckre U XxuMuyeckue cporctra. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

48 Oxcupl 1 NEPOKCUBI

49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxO0X/IeHHUE B PUPOJIC, CITOCOOBI

50 MoJTy4eHus, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIbl

5 Kucnoponcoaep:xaiue cCOeqUHEHNSI CEPBI.

OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI




53

[IpakTrueckas padota Ne 5. Permenue
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

54

A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI
MoTy4YeHus1, (U3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

55

Kucnoponcoaepkamiue coeTMHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpuMeneHue a30Ta U €ro COeMHEHUN.
A3oTHBIE yn0OpeHus

57

dochop: HaxOkKAEHHUE B IPUPOJIE, CLIOCOODI
IMOJIYyUCHMU, (1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKUC
cBoricTBa. Pochunsl u hochun

58

Oxcunst hocdopa, pochopconepxarime
kucaoThl. Comu pochopHOIt KHCTOTHI

59

[Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie ya1oOpeHus

60

IIpakTryeckas pabora Ne 6. Pemenue
SKCIEPUMEHTANIbHBIX 3aa4 1o TeMe "A30T U
dbocdop u ux coequHeHU"

61

VYrnepos: HaxoKeHUE B IPUPOJIE,
AIJIOTPOTIHBIE MOAUUKAIINHY; HU3HUECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE

62

Oxkcwun yrinepona(Il), okcun yraepona(IV),
YroJibHasl KUCJI0Ta U €€ COJINA

63

Pemenue 3amaq Pa3JINIHbIX TUIIOB




Kpemuuii: HaxoxJieHue B IPUPOJE, CIIOCOOBI

64 MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA,
CHJIUKAThI

66 [IpumeHeHne KpEMHHUS U €ro COCTMHEHU M.
Crexo, ero noiay4eHue, BUJbl CTEKIIa

67 Pemrenne 3ana4 pasinuyHbIX TUIIOB

68 Cuctemaru3zanus 1 00001IeHue 3HaHUH 110
teme "Hemeramsr"

69 KonTponbnas pabora no teme "Hemetanst"

70 AHanus pe3yabTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OINO0K
[Tonoxenne meramios B [lepuognyeckon

71 CUCTEME XMMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73 Crnnasel MetaiuioB. Kopposust meramios

74 Pemenne 3aia4 pa3snuyHbIX TUIIOB
DNEKTPOXUMHUECKUN Psiji HAaNpsKEHUN

75 MeTauioB. OOIIMe CIOCOOBI MOTYyYEHUS
METaJJIOB
OOm1ast xapakTepucTiKa MeTauioB [A-

76 rpynnsl [lepuonnueckoi cuctemsl

XUMHYECKHX 3J1eMeHTOB. HaTpuil n kanuii:




nonydyeHue, GU3NIecKue 1 XUMHIECKUE
CBOICTBA, IPUMEHEHUE MTPOCTHIX BEMIECTB U
UX COCIUHEHUN

77

O6mas xapaktepuctTuka MeTaiioB I1A-
rpynmnsl [leppoanyeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUI: TIoMy4YeHue, pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ATIOMUHHIL: IIOJIy4YCHHUC, (1)I/I3I/I‘leCKI/IC n
XUMHNYCCKHC CBOﬁCTBa, IIPUMCHCHHUC

80

AM@oTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aJTFOMUHUSA, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTtasl IJ1aBHbIX oArpymnm"”

83

OO11ast xapakTepuCTHKa METaJIOB
no6ouHbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB

84

du3znuecknue U XUuMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX MIPUMCHCHHUC




Baxwuelime coelMHEHNs Maprasiia.

85 [lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa
dusnyeckue ¥ XUMHUIECKHE CBOMCTBA

86 Kemesza v ero coenquueHui. [lonydenue u
MIPUMEHEHUE CILJIABOB XKeje3a

27 dusnueckue U XUMUYECKHE CBOMCTBA MEIH
1 € COeIMHCHHH, UX TPUMEHEHNE
du3nyueckne U XMMHUUECKIE CBOMCTBA IIUHKA

88 U €r0 COCAMHEHUM, NX MPUMEHEHHUE.
' apOKCOKOMITIEKCHI ITMHKA
[IpaxTnueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"MeTtasl MOOOYHBIX oArpymm"”

90 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB

91 O0600611eHre U cucTeMaTH3alus U3y4eHHOTO
Marepuana rno teme "MeTaisl"

92 KonrtponbHas padora no reme "Metasibr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OIINO0K
Ponp xumun B o0ecrieueHuN yCTOWYUBOTO

94 pa3Butus yenosevecTBa. [loHsTue o
Hay4YHBIX METOJIaX MUCCJICIOBAHMS BEIIECTB
HayuHble pUHITUIBI OpraHU3aIiH

95 XUMHUYECKOTO MPOU3BO/ICTBA.

[IpoMbIeHHbIe CTIOCOOBI MOTYYEHUS
BaXHEHIIINX BEIIECTB




XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIICH

%6 Cpelibl ¥ €Tr0 MOCIECTBUS !

97 XUMHS U 310POBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

08 Xumus muiy. Pois XuMun B 00ecIieueHnu |
MUIIeBON O€30MacCHOCTH

99 KocMmernueckue u naproMepHbIe CpeACTBa. |
BbriToBas xumust
XuMus B CTpOUTENIbCTBE. BaxkHenime

100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl

101 XUMHS B CEIbCKOM XO3SIICTBE. 1
Opranuueckrie 1 MUHEPAIbHBIE y100peHUs

102 CucremaTu3anus 1 0000I1IeHNEe 3HAHUH TTO 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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