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PaccmoTtpena Ha 3aceganun MO yunTeneil eCTeCTBEHHOHAYYHOTO LIMKJIIa

(Ha3BaHUE METOAMYECKOTO OOBETMHEHNS)
[Tpotokon Nel ot «28» aBrycra 2025r.
[pencenarens MO /Paccaguna 10.B../




HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEeYUTh OOIIE00PA3OBATENBHYIO U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  WHTEPIPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATaOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOITUXCsl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNesIieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpP)KaHHE, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YUYEHUS OTNIETBHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXe € Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI0O3HABATENbHBIX  JACMCTBHI  OOydaromerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MPOrpaMMOi 10 XUMHH 00513aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUeHHUs.

B coorBercTBUM ¢ KOHUeENTyalbHbIMU TosoxkeHusmu PIrocC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEeIHEro MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre ¢ YriyOJeHUue TEOPEeTUYECKOM U MPaKTUYECKOW MMOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusix mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ sTum, B cBere
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTusl OOywaroumxcs, Ha (OPMUPOBAHHE Yy HHUX OOIICHMHTEIUICKTYalIbHBIX
YMEHHM, YMEHHUH palMOHANIM3alNU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEeIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM MOJYy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, MO3BOJISIOIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIITyOJeHUs PEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKass CBsI3b OOBSICHSAETCS C TOUKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYPy M XapakTep JOIMOJIHEHHWH K OOIIeH CHUCTeMe MpPEAMETHBIX 3HAHHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 00b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0o MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHMUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 0OCTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YYEHHUs MpeAMETa MPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUsI U OOIEH KyJIbTypbl U€IOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XHUMHUHU, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JeATeTLHOCTH U MTOBCEHEBHOMN KU3HM.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHHUWA TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPUOOPETEHUE OMBITA OOIICCTBCHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
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).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTajieil, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIAX OPTraHUYECKUX COCTUHEHUN (MHAYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKY]l OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKHUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHSI U XUMUYECKHUX CBOMCTB MabIX (IIUKJIOMPOIaH, IUKJIOO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHHMs, 3aMEIIECHUS B O-IIOJOKEHUE IPU JIBOWHOW CBS3M,
nosimMepusanuu u okucienus. [Ipasniio MapkoBHukoBa. KauecTBeHHbIE peakunn
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [lonumepusanus conpsykEHHbIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
M30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA AJIKUHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHNS, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUS U TPUMEHEHHE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUIM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB H
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMeEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukanus. Dusmdyeckne CBOWCTBA  MPEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJa U METAaHOJA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: PEaKIMK 3aMEILICHHS], B3AUMOJICHCTBUE C OPraHUYE€CKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3m denoBeka. CriocoObl MOTy4eHHUs! U TPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U mpuMeHeHue geromna. GenondopmanpaeruaHas CMOIA.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0B U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKiIatypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAOpOAHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [lOHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCION M
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapaktepuctuka yriaeBoaoB. Kinaccudukainms yriaieBogaoB (MOHO-, TU-
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. OU3NUECKUe CBOMCTBA W HaxOoXXJAeHHE B mpupoje. POoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMHU C YYACTUEM CIIMPTOBBIX U aJIbJACTUAHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B pupoje u npumeHnenue. [lomucaxapuapl: kpaxmall,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaja: THAPOJU3, KAYEeCTBEHHasi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
muammuHcepeopa(l) u ruapoxcuaom meau(l1)), peakius rmneprHa ¢ THAPOKCHIOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbie KUCIOTHI. C10KHBIC 3PUPHD».

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyl, oOmmas gopmysa, U30MepHus, HOMECHKIaTypa B (hU3NYECKHue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BiMsHHME Tpymnm aToMOB B MOJIeKyle aHuinHa. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3NYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpPETUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OENKOB NMpPU HArpeBaHWM, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl CIIELIUAIIBHOTO Ha3HAYCHUs (Tecron, KeBJap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, pELICHUE JKCIIEPUMEHTAJIbHBIX 3axad 1o Tteme «Pacno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/MUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYJIbI OPraHMYECKOrO BEIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEJIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3Ha4YEHNE EPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonopongHas CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHUs OTJEJIBHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTalin3aTopa, MOIECIHU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawoB B [leppoandyeckoit cucteMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JIabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMUYECKUEe U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, COCOObl MOMy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa IPOCTBIX BEIECTB, O0OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIbI CTEKIIA.

[Tonoxenne MetamuoB B Ileproandeckoi cucteMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTasioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIECTB U UX COCIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMUYECKHUE CBOICTBA, TNPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUHU.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOIICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcu sl U conu xeneza(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOPAMHU KHUCIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (hochop U HX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYeHUs] BKHEUIIMX BEIICCTB (HAa MpUMEpe MPOM3BOJICTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAncTsus. Poib xumun B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XuMHs TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONpEACIEHHONM MAacCOBOMl JOJel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTa PEAKIIMNA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILNS, EPUOIUIYHOCTh, HAOIIONICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICANIbHBIA Ta3, (PU3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHusM, 3KocrucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON TPaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTaThl OCBOECHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHWE M IOCTYIKH CBOMUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIEICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY M
NICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWi O€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOr0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJIeCO00PAa3HOrO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoO0JIeM, BIMSHUS
HSKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHON CpEebL;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTKEHUM XUMHH IS
pELIeHHs BOIPOCOB PALIMOHATIBHOTO PUPOI0IOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUH MpoOJEeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOW KYyJIbTYpbl, B pEUICHUU TJI00aJbHBIX MPOOIIEeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: ITIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NESATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSCHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble IEHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUSA:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUuueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peakuuit;

dbopMyIUpOBaTh LIEH U 3a/1a4l UCCIEA0BaHMUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalMel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYEeCKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CYK/1a€MOM TEMBI B X0/1€ JUaJIOra U/nUiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO0 MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIHUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha yriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMIX, CBI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJAHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIUMOHATbHAS
rpyinna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAJIC)KHOCTh HM3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIICCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. Bytieposa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpPTaHUYECKUX BEIICCTB: ATKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJTKaINCHOB, AJIKHHOB,
apOMAaTUYECKHUX YTJIIEBOJAOPOJIOB, CIUPTOB, albJCTHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1 ), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOTHBIN Ta3, YTOJIb), CIOCOOBI €r0 IEPepadOTKH U PAKTUIECKOE
MpUMEHEHUE TIPOYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIIN MBICIIUTEIILHOMN
NEATETbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIS1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBS3h XUMHUYCCKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UUYECKUX BEIWYWH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 110 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYI0 HH(POpMaIInIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4eil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpPOBaHUM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peakuu, CKOPOCTh XUMUYECKON pEeakIMu, XUMHUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;



c(OpPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTh CBOWCTB BEHIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCITy U COCTaBY
pearupyomux BeUlecTB, TEMJIOBOMY 3(PQEKTy peakiu, U3MEHEHHIO CTEHeHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(pOPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE U BO30YXIEHHOE 3IHEPreTUUYECKHUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
AKCHEPUMEHT (PEeajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHIICHTPAIIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXOa MPOAYKTA PEaKINH; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIbID HHIWKATOPOB, W3YyYCHUE BIUSIHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOpMYJIUPOBATH 1€Th UCCIICOBAHUS, TIPEICTABIATH B PA3IMUHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIIO/IaTh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTh 1EJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0OCHOBBI OPraHMYeCKOil XHMUH
[Ipenmer oprannyeckoit xumud. Teopus
11 CTp oi'HI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P A T https://m.eds00.ru/d69df650
bytneposa
Wroro mo paszneny 8
Pa3znen 2. YrieBoaopoasl
[IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, bu6nmnorexa LIOK
2.1 5
[UKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrneBoaOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nunorexa LIOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOIEI (apCHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK
' nepepaboTKa https://m.eds00.ru/d69df650
but6mmorekxa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®enon 11 1 bubnmorexa LHOK

https://m.edsoo.ru/d69df650
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 Y THeBoAL 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazaeny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIcOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmorexa LIOK
' yip a https://m.edso0.ru/d69df650
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Ctpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/IIZTGI\I/IIa XUMHUYECKUX buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
1. X 1
3 HMITHECIHIE pearitind o https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 1
CMETAILIbL 3 https://m.edsoo.ru/2dd57f24
bu6mmoteka IIOK
2.2 M 23
CTAILIBT https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 54

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1

MeTtoapl MO3HAHUS B XUMUH. XUMHUSA U

KHN3Hb

Hroro no pazneny

bubnunorexa LIOK
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmmorexa [JOK
P https://m.edso00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
siepoaa (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 buGnuorexa [IOK
Y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbBIE BOBMOXHOCTH
aToma yriepojaa
XumuyecKkas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa [TOK
N p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHuYeCcKUX COeIUHEHNH A 1 bubmmorexa TIOK
P ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buasr nzomepun:
5 CTPYKTypHas, 1 bubmuoreka [IOK
IIPOCTPAHCTBEHHA. https://m.edsoo.ru/b0e61661

OnexTpoHHbIE 3G (DEKTHI B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpraHuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu u

bubnunoreka LIOK

6 crcTeMatireckas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuorexa [IOK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubnunoreka LIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psia, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOu3nvecKkrue U XUMUUIECKHUE bubmmoteka IIOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxxaeHnue ankaHoB B

11 npupoae. CriocoOsl bubmmnoreka HOK
IIOJIy4YE€HUS U IPUMEHEHUE https://m.edso0.ru/259b0as5h
aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 M30MepHs, 0COOCHHOCTH but6mmorekxa [IOK

CTPOCHHS U XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4EHUs
U IPUMEHEHUE

https://m.edso0.ru/156730d2
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https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHUYECKOro
BEIIECTBA [10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €70 COCTaB.
CucremaTtuzanus u
00001IeHIE 3HAHM 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU I
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOC’[paH};I")FBeHHOCTp bubmmorexa [OK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas U LUC-TpaHC-
M30MepHsl ATKEHOB
dusnueckrue 1 XUMHIECKHE
15 CBOWCTBA ajlkeHoB. [IpaBuio bubmmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnmnorexa [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 mo
17 teMe "[lonydenue sTuieHa u bubmuoreka LTOK
N https://m.edsoo0.ru/0941eed8
M3y4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompe/ieTICHUE MOJIEKYIITPHOM bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

W30JIMpPOBaHHbIE,

https://m.edso0.ru/04298c0a
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KYMYJIMPOBAHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [IOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHI
psia, obmas popmyina,

99 HOMEHKJIaTypa, AJIEKTPOHHOE bubnunoreka LIOK
Y MPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckne CBONCTBA

93 XuMHUYECKHe CBOMCTBA bubnunoreka LIOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBenHsble peakiuy Ha bubmmnoreka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 CrniocoOsl monyueHus: u bubnnorexa [JOK
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHHUIO I)[(I/IMIquCKOﬁ bubamorexa LOK

https://m.edsoo.ru/5db8e526

peakuuu

27 Cucremaruzanus u
0000111eHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas hopmyna, bubnmnoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edso0.ru/a92a7094
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CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4JeCcKHe CBOMCTBA
apeHOB: PEaKIuU
MIPUCOCTUHEHUS, OKHUCIICHHE
rOMOJIOT'0OB OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

bub6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bub6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEeEIICHUE MOJIEKYJIIIPHOU
(bopMyIIbl OPraHNYECcKOro
BEILECTBA

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CrniocoOsl mostyueHus u
MIPUMEHEHHE apEeHOB

bubmmoteka IIOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernueckas CBA3b MEXKAY
Pa3IMYHBIMH KJ1accaMu
YTIIEBOIOPOOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKHUX PEAKIINM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomyrHele
HEe(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 poTyKThI
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.edso0.ru/69b3398b
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38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
IPOJIyKTOB MEPEpabOTKH
HedtH

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMELIEHUS rajoreHa

bubnuoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBoaopoasr"
KonTponbHas pabota mo Teme
"Yranesonopoas!”

[IpenenbHbIE OJHOATOMHBIE
CHUPTBL: TOMOJIOTHYECKUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckne
CBOMCTBa

bubnmorexa LIOK
https://m.edso00.ru/20e89f22

bu6nmorexa LIOK
https://m.edso0.ru/95c9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pedl A https://m.edsoo.ru/26ee34fe
CIIHUPTOB
CriocoObI mostyueHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIATypa U U30Mepus, bubnuorexa [IOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edso0o.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI:

48 ATHJICHIJIMKOJb U TJHMIICPHH, bubnnoreka [JOK
uX (pU3NYECKHe U XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl nostyueHust u

49 MIPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIHI,
50 (pml/mecm/l;)e CBOICTBa ’ bubmorexa LOK
' https://m.edso00.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUEe CBOMCTBA bubmmoteka IIOK
¢denona https://m.edsoo.ru/037ca5f9

59 CrniocoOsl ToNTyueHus: u bubmmoreka [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupThl U GpeHos!"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus u

bubnunorexa LIOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edso0.ru/1810chb9b
AJbJieruibl 1 KETOHBI:
JNEKTPOHHOE CTPOCHHE
55 KapOOHWIILHOM TPYIIIIH; Bu6mmotexa [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa
AJBICTHIBI U KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa HOK
’ https://m.eds00.ru/c887425¢c
peaKuy MPUCOCTUHCHUS
Peakiuu oxucneHus u
57 Ka4eCTBCHHBIC PCAKIIHH bubmorexa [JOK
peartt https://m.edsoo.ru/a393baad
aJbJICTUI0OB U KETOHOB
58 CrniocoOsI monryueHus bubnmnorexa [JOK
anbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHMS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmorexa [OK
P o7 https://m.eds00.ru/700cc87b
(du3nueckue cBOCTBa
XUMHYECKHE CBOMCTBA
61 MpeACIbHBIX OJJHOOCHOBHBIX bubmorexa HOK
pel g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oco00EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTHI.

https://m.edsoo.ru/bb31be71
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Muoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOWCTB:
HETpeAeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bubnunorexa LIOK

63 KapOOHOBBIX,
FIMKAPOOHOBRIX https://m.eds00.ru/83a08773
TUIPOKCUKAaPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT
[TonsiTre 0 MPOU3BOAHBIX Bbu6mmoreka [JOK
64
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmmorexa [JOK
p p https://m.eds00.ru/7c065¢9d
KHCJIOT
CrnoxxHbie 3GupBbL:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoteka [IOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka IIOK
cBOiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHpix 3amay:
110 YPABHEHHUIO XUMHYECKON
68 peaxkiuuu, Ha ONpeelIeHne
MOJIEKYJISIPHOUN (pOPMYITBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3.
but6mmorekxa [IOK
69 Pemenue

OKCIICPUMCHTAJIbHBIX 3aJ1a4

https://m.edso0.ru/486671fb
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o Teme "KapOoHoBEIe
KUCIOTHI. CioxHbIe 3pupb!"

JKupsl: cTtpoeHue,

bub6nmoreka [IOK

70 (1)1/1331 HCCIHE H XHMITIECKHE https://m.edsoo.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
Oco0eHHOCTH CBOWCTB

71 JKUPOB, COAEPKAIIUX OCTATKU bubnmnoreka HOK
HENPEIEIIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbi1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX

72 morouiee aencreue. [lousrue Bubmiorexa OK

https://m.eds00.ru/3c566565

0 CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b

73 YIJI€BOJIOPOAOB U bubmuoteka [IOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi

75 Cucremaru3anus u bubmmoteka IIOK
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucThKa

76 YTJIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YTJIeBOJIOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

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

bubnunorexa LIOK

" CBONCTBA 1 HAXONUICHHC B https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue roKo3sl, €€

78 3HAUCHHUEC B bubnunorexa LIOK
JKU3HEAEATECIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nunorexa LIOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJICKYJI, PUINICCKUE bubnnorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXO1a bubmuoreka [IOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucremaruzanus u

83 000011IeHNE 3HAHUH 110 bubmorexa TIOK

https://m.eds00.ru/08d4364c
pazneny
KonTponbhas pabota no teme
but6mmorekxa [IOK
84 "Kucnmopoacoaepxamnue

OpraHUYecKHue CoeaMHEHUs"

https://m.edso0.ru/42c6678e



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
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https://m.edsoo.ru/42c6678e

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 00IIast

85 dhopmyna, uzomepus bubmmorexa [JOK
pMY-a, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nueckue
CBOICTBa
86 XuUMHYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWIHHA,
87 0COOEHHOCTHA XUMHUYECKUX bubnmorexa [IOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(aTHISCKUX bubmorexa HOK
P https://m.edsoo0.ru/eal38763
aMHUHOB
AMWUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 (pml/lquKHZPCBOITICTBa " bubmmorexa LIOK
’ https://m.edso0.ru/d1773e80
OTtnenpHBIE IPEICTABUTENH O
AMUHOKUCIIOT
XHUMHYeCKHe CBOMCTBA
AMHHOKHCJIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnmorexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benkn xax mpupogHbIe
91 HOJINMEDHEL, (I:)T ; TYPBI bubnmorexa LOK
bl CTPYKTYP https://m.eds00.ru/429e9899
O€eJIKOB
92 XHUMUYECKUE CBONCTBA but6mmorekxa [IOK

0€eJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

93

94

95

96

A3zoTcoaepxaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuosIornYecKas poJib

[TpakTuyeckas pabora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme "A3oTcoaeprKaiiune
OpraHUYeCKUe COeTUHEHU"

[IpaxTnueckas padora Ne 5.
Pemenue
AKCIICPUMEHTAIIBHBIX 33724
o Teme "Pacno3naBanue
OpraHNYeCKUX COCTMHEHUN"

KonTponbhas padbota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

bubnunorexa LIOK
https://m.edsoo.ru/521d1431

bubnunorexa LIOK
https://m.edsoo.ru/8e3c02d1

bubnunoreka LIOK
https://m.edsoo.ru/bde3fdf6

bu6mmoteka IIOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X
CUHTE3a —IOJIMMEPU3als U
MOJUKOHJICHCAIUS

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

98

99

[Imactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJbHbBIN
CUHTETUYECKHE KAYUYKH.
Pesnna

but6mmorekxa [IOK
https://m.edso0.ru/82242e0f

bu6nunorexa LIOK
https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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https://m.edsoo.ru/246103ec

100

BonoxkHa: HaTypanbHBbIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepst
CIELUAIbHOTO Ha3HAYEHUS

bubnunorexa LIOK
https://m.edso0.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 33724
o Teme "Pacno3naBanue
IUIACTMACC Y BOJOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YYEHHOT O
MaTepuaia 1o TeMe
"BbicOKOMONEKYISIpHBIE
coenuueHus"

bubnunoreka LIOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
Xumuyeckui snement. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-351eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaIUU
5 aTOM;fB) BJIeMeHTOBq; OZEOBHOM u 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.eds00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 1 bubmorexa HOK
https://m.edso00.ru/f8468927
00pa3zyeMbIX HMH MPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCUICCTB 110 I'pyIiriaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HaHUH 110 TeMe https://m.eds00.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs13U. BomopoaHas Bubmaorexa ITOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BasieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edso00.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX . COCTAB U bubmmorexa [TOK
' https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubnnorexka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edso00.ru/e167635b
CBOMCTBA BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
15 Y HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnmorexa LIOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK

pacTBOpOB

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



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuorexa [JOK

17 pacTBOpEHHOTO BeliecTBa’, https://m.edsoo.ru/785e0ab4
"MoJiIpHas KOHIleHTpanus"

18 Knaccu¢ukanus 1 HOMEHKIATypa bubmumorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Knaccudukanus XumMuaeckux
peaKkunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXPAHEHUS MacChl BEUIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS YHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue Bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM

23 XUMHUYECKUX PEaKlui u bubmmorexa [TOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKOW peaKIinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakrTopoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[Tpaktuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubmmorexa LIOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnunoreka HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusHue pa3nuyHbix GaKTOpoB Ha bubnuorexa [JOK
MOJI0)KEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLE:,Ie 1 cia0bble JIEKTPOIUTHI bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs Auccoau
HNonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX .’ECTBO :B Bomo 21o Hmpﬁ " bubmmorexa [JOK
g P POB. BOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P B P P https://m.edso00.ru/09d5adbd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUYECKUE PEAKIIUU B pacTBOpax bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxkHeilnre okUCIUTENN U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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https://m.edsoo.ru/fb691387

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3aa4 pa3inyHbIX THIIOB bubnnorexa LIOK

P https://m.edso0.ru/5a859d16

37 Pemenue 3a1a4 pa3IMyHbIX TUIIOB bubmorexa [IOK

AaTP https://m.edsoo.ru/5afa265d
CucreMaru3anus u 0000I1IeHE
38 3HAHUH 110 TeMe "XUMHAYECKHUE bubmmorexa [TOK
| https://m.edso00.ru/c161eb85
peakuu

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumuueckue peaxuu" https://m.edsoo.ru/a8a0a930
[TonoxkeHre HEMETAJIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX dieMeHToR /I, M. bubmuoreka [JOK
MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/Iﬂ X aTOMOB. (DI/I3I/I‘-ICCKI/IG
CBOICTBA HEMETAJIJIOB
ANoTponus HEMETaIoB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa Bubmmorexa LIOK

PHMEp PO, Cephl, P https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XMMHYECKHE CBOMCTBA. [ 'napuibl https://m.edso0.ru/0aa8f613
["anoreHsl: HaXOX/IEHHE B IPUPOJIE,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [TOK

i L https://m.edso0o.ru/4e223795
XHMHYECKHE CBONCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS

TaJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabGopaTopHblie B IPOMBIIIIICHHBIC
CIOCOOBI MOJTYUCHHS [aJIOI€HOB.

bubmuorexa [JOK

45
[IpumeHeHue rajoreHoB U Uux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 AKCIICPUMEHTAJIBHBIX 3a7a4 10 TEME bubmorexa OK
" P | https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
yi ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHE cBoicTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
bu6mmorexa [IOK
48 0)
KCHABL H TIEpOKCHIRT https://m.edso0.ru/5¢8816a0
49 Pemenne 3agay pa3nuMIHbIX TUIIOB bubmorexa [JOK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
i L https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBoaopo, ¢
POBOJIOPOA, CYMbGHAEI https://m.edso0.ru/7¢875999
Kucnoposacoaepxkaiiue coeTMHEHUS
52 Cephl gci6eHHF())cm CBOfICTI]i CepHOM bubmorexa HOK
PPL- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 SKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubmotexa [IOK
" P ) f,l https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, bubnmoreka [JOK

CITIOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IeCKI/IC n

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTMHEHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnunoreka HOK
COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHE B IPUPOJIE,

57 CIOCcOOBI NOTY4YEHHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubmmorexa LOK

p I“[ prratt ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.eds00.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJIOTPONHbIE MOAU(DUKALINY; bubnnorexka [JOK
(du3nUecKre U XUMUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcu

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCHOTa u bubmmorexa [OK
yf post - YT https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB nommorexa O

https://m.edso0.ru/6029b609
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Kpemuuii: Hax0KIeHUE B IPUPOJIE,

64 CrocoObI MoJydeHus, pu3nyeckue u bubmmorexa [JOK
yi L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuuenas bubnnoreka HOK
KHCJI0Ta, CUIIUKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coequHenuii. CTeKo, ero https://m.edso0.ru/393cdacO
MOJTyYeHHUE, BUBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3nuMvHBIX THIIOB bubmorexa HOK
At p https://m.edso0o.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui o teme "Hemeranin" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [HOK
"Hemerainer" https://m.edso00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepunonnueckoii cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuotexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bubmuorexa [JOK

74 Pemenue 3amay pa3aMvHBIX THIIOB httos://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P

75 HanpsbKkeHui MetauioB. O0mue bubnnorexa LIOK

https://m.edsoo.ru/94eb377a
CHOCOOBI MOJTYyYEHUSI METAJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [leproauueckoii cuctemsl

76 XUMHUYECKUX 1eMeHTOB. Hatpuii u bubnuorexa [JOK
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XMMHUYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
OO01mmas xapakTepucTHKa METaJNIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

77 Marnuii u Kanplui: MOIy4YeHue, bubmmorexa [IOK
(du3nyecKkre U XUMHUYECKUE CBOKCTBA, nitps://m.d500.1L/7¢3e49¢0
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COEAMHEHHI

78 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue

79 1 XMMHUYECKHE CBOMCTBA, bubmorexa [JOK

https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuyeckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa [IOK
" P " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX TTOATPYIIIT
OO01mas xapakTepucTHKa METaJJIOB
83 no6ouHbIX moarpynn (b-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHYECKHX 3JICMECHTOB
du3nyecKkne U XMMHUUECKIE CBOMCTBA
84 XpoMa U €ro COeIUHEHUMH, X bubmorexa LOK
p ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coefMHEHUST MapTaHIia.
85 [IepmanranaT xajims, €ro bubmorexa LIOK
P 5 https://m.eds00.ru/039d69c8
OKHCIIMTENIbHBIE CBOMCTBA
du3nYecKre U XMMUYECKHE CBOMCTBA
86 JKele3a M €ro COCAUHECHUM. bu6mmoreka [JOK
ITony4yenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKenesa
du3nyecKkre 1 XMMUYECKUE CBOMCTBA
87 MeOu U €€ COCAUHCHUM, UX bubmorexa HOK
’ https://m.edso00.ru/2bc0f954
MIPUMEHEHUE
dusnyeckne ¥ XUMUUECKIE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHHUN, NX bu6mmorexa [IOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktrueckas padota Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIT
bu6mmoreka [JOK
90 Pemrenne 3a1a4 pa3nnyHBIX THIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91fe975
Merannbl
92 KonrponsHas pabora o Teme bubnuoreka [IOK
"Metaist" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnunoreka HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[IpombliieHHbIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUS] BaKHEUIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY KaroIien Cpebl H ero bubmmorexa [OK
Py P https://m.edso0.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKA. bubnunorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus numy. Poias Xxumuu B
98 o0ecrieueHny MUIIEeBOH bubmmorexa [JOK
H https://m.edsoo0.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxmweiimue cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCPHAJIbI

https://m.eds00.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 ngjﬁ;ﬁﬁ)gﬁ? 1395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HAaHUH 10 TeEME https://m.edso0.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIKOYaACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAs 000J0YKa artoma, S-, p-, O-d/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBf3b, KPATHBIC CBSI3M), THOPHIH3ALMS
aTOMHBIX OpOMTaNell, KpUCTAJJIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIIEPOTHBIH
cKeneT, (pyHKIMOHANbHAS TPYIINa, PaguKall, U30MEpPhl, CTPYKTypHas
dopmyna, wu3omepusi  (CTpyKTypHas, TreomeTrpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHUYECKHI Ps, TOMOJIOTH, YTIJIIEBOJOPOJIEI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  DJICKTPOIUTHYECKAass  JUCCOIMANHs,  CTEIeHb
JIMCCOLIMANINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuun, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BeriecTB A.M. byTnepoBa, Teopust 3IeKTPOTUTUIESCKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MECXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToNOrMUecKue CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW EATCITbHOCTH

4eJI0BeKa
o011e HayYyHbIe TPUHIUITBI XUMUYECKOTO IPOU3BOJICTBA (HA IpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepadoTKu

HedTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

2.1

2.2

XapaKTepHbIC TPU3HAKK W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHATh COOTBETCTBYIOIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HEOPIaHUYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUN C MOHATHUSAMH U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMHpPOBaHHOCTH YMEHUS UCIIOJIB30BATh:!

3.1

3.2

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHMKY JJISi COCTaBJICHUs (POPMYT HEOPTaHMUECKUX

BEUIECTB,  MOJEKYJISIPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYEeCKUX BELECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:

4.1

HECOPTaHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHuv4cCKrUE BCIICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHsA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermmoBOoMY J(PQeKTy peakiuy, H3MEHEHHIO CTeNeHEeH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh YJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJAEHHOM COCTOSSHUM) W HOHOB

XUMHYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepuogmyeckoil cuctembl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS IOHATHUS

S-, p-, 0-3JIeKTpOHHBIC OPOUTAIIH, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITh YpPaBHEHHS XUMHYECKUX
pEaKIMii ¥ PaCKPhIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YpaBHEHHsI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHA, YYUTBHIBAas YCJIOBHSA, IPH
KOTOPBIX 3TH PCAKIMKU UAYT 10 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHUCHUMOCTH PEAKIIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKHUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BIIUSHUS aTOMOB U
IpyOn aToOMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu

Pa3JIMYHBIX MEXAaHU3MOB IIPOTCKAHUA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYHOIIMMU

DKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnamM COeAMHEHUH (IPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOOPO/IbI, POCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, alTbAETHIBI,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUil C HCIOJIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CITH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BHIXO/1a TTPOIYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Biagenue cucteMoil 3HaHUK O METOJax HAY4YHOI'O IO3HAHUS SIBICHUHN
HOPUPOJBI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOIINX MECTO B
IIPUPOJIE, TPAKTUYECKON JEATEIbHOCTH UYE€IOBEKa U B IOBCEAHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISi AKCIHEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUS 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TOJyYe€HHE M M3YYCHHE CBONCTB HEOPraHUYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKAIMX OPraHNYECKUX BEILECTB,
pelIeHre  HKCHepUMEHTAJIbHBIX  33aJad IO  Paclo3HaBaHHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOIIIOJIEHUEM TPaBHUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UpPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUSI OCYILIECTBIIATh LI€TE€HANPaBIECHHbIH MTOMCK
XUMHUYECKOW HHGOpMAllMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOM MH(OpMalUU, CETh
WuTepHer M Opyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uHpOpMaIMIO, MepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBHH C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CdopMUpOBaHHOCT, yYMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCJIEICTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESATENBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIeCTB; CHOPMUPOBAHHOCTH YMEHHIA
OCO3HaBaTb  ONACHOCTb  BO3IACHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

IIOHyCTPIMOﬁ KOHIOCHTpAllU, W TMOACHATHL Ha IMPpUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
JJIEKTPOHOB TIO SHEpreTHdeckuM YpoBHsM. Kiaccuduxamuss XuMHUECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YpPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIGKTPOHHAS

KOH(bI/IpraI_[I/ISI aroMma. BanenTtHrle QJICKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux diaeMeHToB J[.MI. MeHnneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cBA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJIADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAIIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (aKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XUMHYECKOe paBHOBECHUC. (I)aKTopBI, BJIMAKOIIUC Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CuibHbIe U ciadbie dJaeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIpOKEHHS  KOHIIEHTPAIIMM  pPAacTBOPOB:  MaccoBas  JOJs
PacTBOPEHHOTO BEIECTBA, MOJIApHAs KOHUEHTpauus. HacellieHHble ¢

HEHACBILIEHHBIE PACTBOPHI, paCTBOpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeToasl anekTpoHHOro OajiaHca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BECIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TajJOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHUS) U HUX  COCIUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

2.4

TI'enernueckas cBI3b HCOPTraHNYCCKUX BCIICCTB, MNPUHAMJICIKAIIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

##HPar#H# nenTndukanns HeopraHmueckux coeAuHeHnii. KauecrpeHuble

p€aKiuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YTiiepoJHblid CKENET OPraHNn4eCKOW MOJIEKYJIBI.
KpatHocTh XMMHUYECKOM CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-rHOpuAM3alMU
opOuTasneit aToMOB yriiepojaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust Mmosekyn. ['omonoru. ['omonornueckuii psa. Mizomepust u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW rpymme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o knaccudukanMy OpraHuyueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COENMHEHUN (CHCTeMaTHYecKas) W TpPHUBHAJIbHBIE Ha3BaHUS

BaKHEHIIINX HpCI[CTaBI/ITCJICI\/'I KJIACCOB OPraHNYCCKUX BCUICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCaKkunu. Ilonsatue o

Hykneopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKaHOB: TAJIOT€HUPOBAHKE, AETUIPUPOBAHKE,
TEPMUYECKOE pPAa3IOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIMU TPUCOCTUHEHUS (TAJIOTCHUPOBAHHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCIIEHUS U
nojauMepu3ayy. IIpoMbluIeHHBIe W J1a00OpaTOpHbIE CHOCOOBI MOMTYYEHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUUYECKHE CBOMCTBA AJIKaJUEHOB: PEAKIMH MPUCOCTUHEHU S
(rugpupoBaHue, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTy4YeHUS
MOJIMMEPOB U JIPYIMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBAPKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelleHMs], MPHUCOeANHEHUs (TUIpUpPOBaHME, TajoreHHupoBaHue). Peakuus
ropenusi. OcoO0EHHOCTH XUMHUYECKUX CBOMCTB Toiyousa. [lomyuenue GeHszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHUS  HAIWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAaMH  Kak  Ccrmoco0  MOTy4eHUs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peakuus
ropenus. [lomyueHue sTaHoNa: peakiusi OpOXKEHUS TIIFOKO3bI, THApPATAIU
STWJIEHA. OTWUJICHIJMKOJIb M IJIMLEPUH KaK IPeICTaBUTENN IPEeIbHbBIX

MHOT'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XMMAYECKUE CBOMCTBA MPENEIBHBIX aIbAETHI0B: THAPUPOBAHUE;
Ka4eCTBEHHbIE PEAKIIMH Ha KapOOHWIBHYIO IpyHmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaencteue ¢ rugpokcuom Meau (I1). Tlonyyenue npenenbHbIx
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

NpeaACTaBUTCIIb KECTOHOB. OcoOeHHOCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBBUHOM
KUCJIOTHL. [lomydeHne mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NMEPBUYHBIX CIHPTOB, ajbJETUI0B. Briciue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(QUPOB B
NUIIEBOH U mapdroMepHOil MpOMBINUIEHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICHIMX KapOOHOBBIX KHCIIOT. XMMHUYECKHUE CBOWCTBA >KHUPOB:

TUAPUPOBaHUE, OKHcIeHHe. ['Maponu3, WM OMBUICHHE, )KMPOB KakK CIOC00




MPOMBINIJICHHOTO TIOYYEHUST COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAKIMM C Y4YaCTUEM CIUPTOBBIX H
IBJIETUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMeHenue ritoko3bl, e
3Ha4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuipl: caxaposa, MajbTo3a.
BoccranaBiuBaronie M HEBOCCTAaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunos. [lonucaxapunsl: kpaxmai, riukoreH. CTpoeHne MakpOMOJIEKYII
KpaxMmasla, TJIMKOI€Ha M LeJUIono3bl. Pu3pueckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THIPOIN3, OTydeHHUE
a¢upoB memnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IpeJCTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucneHue. I[loaydeHue aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyromue Oenku. XUMUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIU3, ACHATYypallts, KadeCTBEHHbIE (IIBETHBIE) PEAKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs] MoyieKyJd. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

##HPar#H# nenTnduKkanus opraHMuecKux coeIMHeHni. Pemenne

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsI3p MEXKy KJIacCaMU OPTaHUYECKUX COCIMHEHUN

XuMus U KU3Hb

XuMus B moBceqHEeBHOW >xu3HM. [IpaBuma OezomacHOW pabOTBI C EOKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

VCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CpPelbl U €ro

nocienctsust. Oxpana runpocdepbl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHUYEeCKOoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeACcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBeTHas ~ Metauryprus.  CTEKIIO HM  CHWIIMKAaTHash  IPOMBIIIICHHOCTb.
[MpomblitenHass  opraHuyeckass Xxumus. CpIpb€  UIS  OpraHHUYECKOU
MIPOMBIIIJICHHOCTH

5 H#iHtPar#H## Tunel pacu€THBIX 3a7a4
#iHPar###Pacu€Tpl Macchl BelecTBa UM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WIH 00BEMY OJTHOTO U3 YUACTBYIOIIHNX B
pEaKIMK BEIIECTB

5.2 ###Par###Pacuérel TeruioBoro 3dexra peakuuu

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B IMPU XMMHUYECKUX PEAKITUIX

5.4 ###Par##PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIMU, €CIIM OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTsl MaccoBOM MM 0OBEMHOM TOJTM BBIX0/1a TPOAYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOYKHOTO
###Par##PacuéTsl maccel (00bEMa, KOTHUECTBA BEIIECTBA) IPOAYKTA

5.6 peaKInu, e€ClIi OJTHO U3 BEIIECTB JIaHO B BUJIC PACTBOpA C ONPEICIIEHHOM
MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA

57 #H##Par###PacuéThl ¢ HCTIOIb30BAaHUEM TTOHATHI «MacCOBast IOJISI», «MOJISIpHast

' KOHIISHTPAIUS», «PACTBOPUMOCTH)
###Par###Haxoxnenre MoJeKysipHON (POPMYJIIBI OPraHMIECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB,

HJIN 110 TPOAYKTAM CrOpaHus




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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