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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepasbHOM 00pa3zoBaTENbLHOM MTporpamMmsbl cpeanero ooimero oopazopanus(DOIT
COO), npencraBieHHbix B dDenepanbHOM TOCYJapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, peaimsyeMoe B yCIOBUSIX U HEpeHIIMPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTaliyd UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3alusx NpodeccruoHaabHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  HWHTEPIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATAlOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IeNiel, COACepKaHUs,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IEJsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeieJICHHe: TPHUHIUMIIOB CTPYKTYPUPOBAHUS U TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €TrO
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe eIUHOTO TOCyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTebHOE
JUISL W3Y4YEHUsT B paMKaxX OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHME €ro I0 KjiaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3zenaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yuyeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOrPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0HO-II03HABATENbHbIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4Y€HMEM XHUMHUHU Ha YPOBHE OCHOBHOIO OOUIETrO
oOpa3oBaHusl. 3a IpeelaMHl YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBAapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOPUiIs 0O0ydeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HaNpaBleH Ha pealn3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpoheCcCHOHATBFHOTO 00pa30BaHMUsl.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriIyOJeHHEe TEOPEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBON  TMOCIEAYIOMEro TIMOJMYYeHHs] XHMHUYECKOro o0Opa3oBaHUS B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanuiit ®I'OC COO Kk miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a/1a4 BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHANIM3alMu y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeSATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomuMy IpeaMera « XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusix 6a30BOro U yriry0iaEHHOT0 ypoBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYNHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTrHYECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUM O XUMUYECKHUX 2JIEMEHTAX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIiIyOIeHUs IPEICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMUYECKOHM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yyenue nepuoauyeckoro 3akoHa u llepuoandeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSICHSIETCS C TOUYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUM 00 3IIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUHN yaensieTcss ocoloe
BHHUMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PQeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNEe KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YY€HHUS I KJIACCOB OMpeeaEHHOro npodusis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpPKaHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3NYECKOoro npoduiis 60b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaia rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOIN3a, IPEICTABICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMETa 1 KJIACCOB XUMHUKO-
Oounonoruueckoro npoduiast OONbLINKI yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00J1e€ 00CTOSATENBHOIO



paccMOTPEeHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOrMYeCKON 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 MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTAaHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM JUIsl M3Y4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM yPOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMpPeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TpPENCTABICHUWA: O MaTepUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOeCreueHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, YHEPTreTUIECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAaHWS XUMUYECKUX PEAKUHM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIHUX
Hay4HBIX NMPUHINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN IJi1 OOBSICHEHUS
KJIIOYEBBIX MW U MPOOJEM COBPEMEHHONW XMMHH, A OOBSICHEHMS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM U TPOM3BOJCTBEHHOW JEATEIIBHOCTH YeJIOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUM, HMMEIOIIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOHN JeATETbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YyIIyOJIEHHOM ypOBHE OCOOYIO  aKTYallbHOCTb
MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
NMPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (DOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTC/UICKTYAIBHBIX U TBOPYCCKHUX
criocoOHocTe oOydaronuxcs, (GOpPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M IMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMUpOBaHHEe YMEHHWH M HAaBBIKOB Pa3yMHOTO IPHUPOIOIOIE30BAHHMS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IEeSITESIbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiiero oopazoBaHus, coctaisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUE€HKE OPraHUYECKON XUMUU, TIPEJICTABIIEHUE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTpOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCAMHEHUSIX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOW CBA3UM (OOMEHHBI U JJOHOPHO-
aKLUENTOpHbINM). TUOBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAasE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKuX COoeAMHEHUN. MOJeKyasipHble W  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Bunabl W30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3P PEKThI).

[IpencraBnenre o kiaccuukaiuu opraHudeckux BemiectB. [lonsTue o
dbynkuuonagsHOM rpymnme. ['omomnorus. 'omonoruueckue psiapl. Cucrematuueckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
O3HAaKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3ainsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUW 3aMELICHUs, HW30MEpU3aLuH,
JNETrUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKHHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, IUKIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIIKEHOB, SP-THOpHAN3AIHS
aTOMHBIX opOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) nzomepus. GU3nyecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuMy IPUCOEIVHEHMS, 3aMEUICHUS B O-MOJOXKEHHWE IIPU JIBOWHOM CBS3H,
noJimMepusanuu u okucinenus. [Ipasuno MapkoBHuKoBa. KauecTBeHHBIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MeEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHYECKHE CBOWCTBA: pEaKLUU IPUCOECAUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALIAH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
obmiast hopmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHUs] B OEH30IbHOM KOJIbLIE U
YTJIEBOJLOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPe AaIKUIbHBIX pPaJUuKaloB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTy4YeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxiaeHue.
KameHHbIi1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMOaelCTBHE MUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHON WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEeHUeE
yriepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYUEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyuekiusiMu «Hedts» u «Yronwy, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaniue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CHUPTHl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHbIE CBSI3M MEXKIAY MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHHs], B3AUMOJICHCTBHUE C OPrAaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJ1eo(uiIbHOTO 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMMbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genonbopmanbaeruaaas cMoa.

KapOoHubHbIE COETUHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHI0OB U KETOHOB: PEAKIIUU IPUCOCIUHEHUS.
OxkucieHue anpJeTu0B, KAYECTBEHHbIC peakluu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius dSTepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJvKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [loHSATHE O TPOU3BOTHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GuU3nIecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, Tu-
¥ mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. PoTOCUHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxaenue B ipupoje U npuMeHenue. [lonucaxapuasl: kpaxmad,
INIMKOTeH W 1eunono3a. CTpoeHre MakKpoOMOJIeKYyJl Kpaxmania, TJIMKOTeHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIN3, ModydeHrue 3(pupoB 1nemtono3sl. [loHsartue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIEIK).



DKCIIEpUMEHTAIbHbIE METOJbl W3Y4YEHHS BEHIECTB M HUX MOpEeBpalICHUN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CIHPTAa B ANBJICTHJ HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakus romuiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJAEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJbIY,
«Kap6onoBbie Kuciaothbl. CI0KHBIE dPUPBI».

A3oTcoaep:xalie OpraHu4ecKue cCoeJUHEeHMS.

AMUHBI — OpraHUYecKue MpPOu3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¢ apoOMAaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3MUECKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMaTH4eCKOro psiaa. CTpoeHre aHUINHA.
B3aumMHoe BiMgHHME Tpynm aroMOB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJy4yeHUs: U TpuMeHeHue anudartuueckux amMuHoB. [lojydeHue aHuUIMHA W3
HUTPOOEH30Ia.

AmuHokucIoThl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MIENTH/IOB.

benku kak mnpupoaHbie nonumepbl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUJIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YYE€HHUS BEIIECTB W HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepkalme OpraHnyeckue CoeTMHEHUs» U «Pacro3HaBaHre OpraHu4eCcKux
COCIMHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TMOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJUMETUIMETAKPUIAT, IOJHUKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, HIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHEUATBHOTO HAa3HAYCHHUS (Teron, KEBJIap,
AIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM J0JIAM 3JIEMEHTOB, BXOJSIINX B €70 COCTAB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BeIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJY4YEHUS, ONpEAeSICHUE J0JH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHSATUH, TaKk M IOHATUH, HPUHATBIX B OTACJIBHBIX IPEAMETaX
€CTECTBEHHO-HAYyYHOI'0 [TUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEJIIMYUHBI, €JIMHULIBI U3MEpPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOcucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOodHBI TUN MHUTAaHHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIIOTHI,
(hepMEHTHI.



['eorpacdus: nmonesHsie HCKONAEMbI€, TOILITUBO.
TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO NUTAaHUI,
MOIOIIIME CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTHUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUU, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. Menpeneena.

XuUMHUYecKass CBsI3b. BHIbl XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [10NsIpHOCTD, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbelie cBsa3u. BonoponHas —CBA3b.
MexmMoneKyIsapHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJSIDPHOTO Y HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIUA PacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpauusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIAEIJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanys XuMU4eCKUX peakinii B HEOPraHMYEeCKOH U OpPraHUYeCKOU
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoOreHHbIE U reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMU4Ieckoe paBHOBecre. KoHcranTta
XUMUYECKOT0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuranus. CulbHbIE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpaIbHAasd,
nienioyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEHIECTB W HX MPEBpALICHUN:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandeckoil cucTeMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOoeHUsS ux aTomMoB. Du3MUEecKrue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCI0poia, cepbl, hocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuael. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpObl. BaxkHeWIe KUCIOpOCOAepKaAIINE
COCJIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKNe U XUMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA H
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHuctas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IprMmenenue a3ora
U €r0 COeIMHEHHU. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHocoObl MOMydeHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. dochopHbie
ya00peHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHnil. CTEeKs0, ero noJiydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIusl, MAPOMETAILTYPIus,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amuUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUUYECKHUX dJIeMeHTOB. HaTpuil u kanuii: monydenue, GU3ndeckue u XUMHUIECKUE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COECAUHEHUM.

Oo6mas xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCAUMHEHUH.
XKécTtkocThb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHWI: TTOTy4YeHue, (PU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHuE xKene3a u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pmeHnenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAaKIIMM Ha HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJIa
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMM KHCIIOT U IIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIIUATBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOJICTBA. [[poMbIlsIeHHBIE CITOCOOBI
MOJTyYeHUs] BaKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CIIJIAaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nNociaeAcTBUs. Poib Xxumuu B
o0ecrieYeHUN YHEPreTUIECKON 0€30MacHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpexcrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUN MEIULIUHBI.

XvMHs TAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue U MUHEpaibHbIe YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, MaCChI
(00BéMa, KOMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MacCcoBOM JAoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JM M MOJIIPHOM KOHILIEHTPALIMHU BEUIECTBA B
pacTBOPE, A0JH BBIXOJIA MPOJYKTa PEAKIIMUA OT TEOPETHUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce oCcylIecTBIETCS YEpPE3 MCIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
MPEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61nue ecTeCTBEHHO-HAYUYHbIE TIOHSATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEaIbHbIN Ta3, (puznmdeckue
BEJIMYMHBI, €AUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocrucTema, onocdepa, MetadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUYECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHIMTOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U NTO3HABATEIbHBIX MOTHUBOB B MTOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OPMAITUU O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSA3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIECICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCSIIIMX BpEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHNUs 00 OKpYKarolleM MHUpE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, 00ECIEUYEHUH YCIOBUI
YCIIELTHOTO TPYZa U IKOJIOTUYECKU KOMPOPTHOM JKU3HU KaXKIO0r0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMW 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziuuHbIX chepax npodeccruoHaabHOM
NEATETbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MetanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMHUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAYYHBIA (DAKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30BbIe JJOrMUYecKUe AeiCTBUS:

CaMOCTOATENFHO  (QOpMyJNIHpOBaTH W aKTyalIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKKU TOHSATUW U YCTAHABIMBATh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KjIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIN, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) JIEMEHTA, XUMUu4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEeIIeHUH Y4eOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAETIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COACpKaHUSA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYUBOCTB;

(bopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU PabOTe C XUMUUYECKOU
uHboOpMaIuel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)IAaEMOM TEMBI B X0JI€ TUAJIOTa /WA
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
NESTENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HaumOoliee
3¢ dexTUBHBIN Ccrnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIC pe3ysIbTaThl OCBOCHUS MPOTPAMMBI 10 XMUMHUH Ha YriayOJIEHHOM
YPOBHE Ha YpOBHE CpeAHEro o0uiero o0pa3oBaHus BKIOYAIOT clieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMIX, CBI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUUA TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOU CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJA- W a30TCOAEpKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSX X MPOTEKAHUS, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl 1 u Il pona);
(bakToJIOTHYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEeATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TIEPEPaAOOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATH MOJIETU MOJIEKYJI OPraHUYECKUX BEHIECTB ISl WIUTIOCTPALIUU
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENEISATh BUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (U3HUECKHE
M XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIrJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C WCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, yMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIliN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CPaBHEHHE, 000O0IEeHWEe, CHCTeMAaTHU3aIIo,



BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJIs1 U3YUYECHUsI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYWH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEeIeHUuN mpoliaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJIy4YeHHE W M3yYEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEINICHUE SKCIEPUMEHTAUIBHBIX
33/1ad 10 PACIO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHUYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYXKAIOLIEH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEICCOO0PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaiuu, HTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUYECKYI0 HH(POpMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OO0ECNEYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o00o0JIoykKa aroma, S-, p-, d-aTOMHbIE oOpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUMOpHUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTHYECKAass JUCCOIMAlIMS, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI PUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHUS O CTPOEHUHU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPaICHUN’;



c(OpPMUPOBAHHOCTh YMEHHMsI HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DPUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIeCcTB, TEMJIOBOMY 3(PQPEKTy peakiu, U3MEHEHHIO CTEHeHeH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3ysS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOMYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coeqMHeHUM no mnepuojgam u rpynmnaMm Ilepuonmnueckou cucremsr J[. U
MeHeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHH:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME T€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHHUSl PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
THX peaKUWd; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3A;  pEaKUui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTH XHMHYECKOW PpEaKIMH B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOThI, aMMHaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MNPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JisE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO 3(dekra
peaKiuy; 3HAYE€HUs BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEUIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOIO BEIIECTBA MJIM JTAHO B M30BITKE
(MMeeT mpuMecH ); JOJTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHHUH Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpE/IeICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJIWKATOPOB, W3YyUYCHUE BIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0/IEHUEM TpaBUiI 0€30MacHOr0 OOpalleHus] C BEMECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIW3UpPOBaTh W  OIECHHUBATh WX
JIOCTOBEPHOCTD;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAOLIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IUYHBIX UCTOUYHUKAX (Hay4YHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.
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bubmuoreka [JOK
4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12 https://m.edsogru/d69df650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKky/IsIpHbIe COeIMHEHU S
5.1 BricokoMoeKyIIIpHbIE COETMHEHUS 6 bubnmorexa LHOK
https://m.eds00.ru/d69df650
Htoro no paznemny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepuoanueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnunoreka [JOK
’ BEIIECCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITAECiHe peatdini https://m.edsoo.ru/2dd57£24
Wroro no pasaeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6nmoreka [JOK
2.1 H 1 1
CMETAILIE 3 3 https://m.edsoo.ru/2dd57124
2.2 Meransi 23 1 2 bubmorexa [JOK
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3zngen 3. Xumus u :Ku3HbL
31 MeTtoabl I03HaHUS B XUMUHU. XUMHSI U 9 bu6mmorexa [IOK
’ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 2

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon 3 N
JIEKTPOHHbBIE IIH(POBLIE
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
[IpeameT u 3HaYeHUE OPraHUIECKON XHUMUH,
1 IPENCTAaBIIEHHE O MHOT0O0Opa3uu 1 Bubmorexa ITOK
p vp https://m.edsoo.ru/3686e6f5
OpraHUYECKUX COCIMHECHUM
DIEKTPOHHOE CTPOCHUE aTOMa yTJIepoia
2 (OCHOJ‘fHoe U Bosg KAEHHOE coc}::omli)m{) 1 bubmmorexa LHOK
YA ' https://m.edsoo.ru/Oce6fd4c
BasnienTHBIE BOBMOXXHOCTH aTOMa yriepo/ia
XuMUYecKas CBSI3b B OPraHMIEeCKHUX
3 coennHeHnAX. MexaHn3Mbl 00pa3soOBaHUs 1 bubnmnorexa [IOK
X P . https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa CBs3CH
4 Teopus cTpoeHUs OpraHUYECKUX COCTNHEHUN | bubnnorexa [JOK
A. M. bytiepoBa https://m.edsoo0.ru/9e595¢cb8
Bunnl nzomepun: ¢ TypHas,
5 IPOCT aHCTBI;HHaﬂTg}JIII;KyTp OHHBIE AP PEKTHI B 1 bubnmorexa LIOK
pocTp ‘ p P hitps:/m.eds0o.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX COSIMHEHUM
[Ipencrarnenue o KacCHPUKALNH |
6 CIfCTeMaTI/I‘IeCKaH HOMeHK(JEaT a (IUPAC) 1 bubmmorexa [OK
yp https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi | bubnuorexa [IOK
XUMUU https://m.edsoo.ru/ba5706aa
g Cucremaru3anus U 0000IICHUE 3HAHUM 110 | bubmuorexa [JOK
TEME https://m.edsoo.ru/87a37cab




AJKaHBI: TOMOJIOTHYECKHH psil, 001as
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,

bubmuorexa [JOK

"[lonydyeHue aTUIEHA U U3yYEHHE €ro CBOMCTB"

? 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/25a14636
MOJIEKYI

10 PuznuecKre 1 XMMUUYECKHE CBOMCTBA AJIKAHOB bubmmorexa LIOK

https://m.edsoo.ru/3137711c

1 Haxoxnenne ankano B npupoje. CriocoObt bubnnoreka [HOK
IOJIy4EHHSA U IPUMEHEHUE AIIKAaHOB https://m.edsoo.ru/259b0aSb
[uknoankanel: oomiast popmyna,

12 HOMEHKJIATypa U U30Mepusi, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHHUS U XUMHUYECKUX CBONCTB, CIIOCOOBI https://m.edsoo0.ru/156730d2
MOJTy4YEHUS U IPUMEHEHNE
Pemrenue pacu€THbIX 3a71a4 HAa ONpeieNieHre
MOJIEKYJISIPHOM (pOPMYIIBI OPraHUYECKOTrO

13 BEIIlECTBa 10 MAaCCOBBIM JOJISIM aTOMOB bu6mmoreka [IOK
3JIEMEHTOB, BXOIAIIUX B €0 COCTAB. https://m.edsoo.ru/bf84d8eb
CucremaTu3anus 1 0000IIeHNEe 3HAHUH TT0
TeMe
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas

14 (dbopMyIia, HOMEHKJIAaTypa, 3JEKTPOHHOE U bubnuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. https://m.edsoo.ru/273b0ale
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS AJTKEHOB

15 du3nvecKkre 1 XUMHUYECKUE CBOMCTBA alTKEHOB. bu6mmoreka [IOK
[TpaBuino MapkoBHUKOBa https://m.edsoo.ru/21069ccd

16 CriocoOblI mosTyyeHus 1 IPUMEHEHNE alTKEHOB bubmmorexa LOK

https://m.eds00.ru/665dc058
17 [IpakTuyeckas padora Ne 1 o teme bubnuorexa [IOK

https://m.edsoo.ru/0941eed8




Pemenne pacu€THbIX 3a1a4 Ha OIIPE/ICIICHUE

bu6mmoreka [IOK

18 MOJIEKYJIIPHON (hOPMYIIEI OPraHUYECKOr0
yp bopmy. p https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnkaaueHbl: conpsHKEHHBIC, U30JIUPOBAHHbIE,
19 kyMyJiipoBaHabie. OCOOEHHOCTH buGnnorexa LIOK
YMYHP ' https://m.edsoo.ru/04298c0a
3JIEKTPOHHOT'O CTPOCHUS
20 XHUMHUYECKHE CBOMCTBA CONMPSHKEHHBIX TUEHOB Bubmorexa ITOK
P s htps:/m.edso0o.ru/e561253d
)1 CriocoObl OTy4eHUsI U IPUMEHEHUE bubnnoreka [JOK
AJIKaJuCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM psifl, o01as
2 ¢bopmyra, HOMEHKIIATypa, SIEKTPOHHOE U bubnnorexa [HJOK
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, https://m.edsoo.ru/68bbccdc
(hu3uvecKre CBOMCTBA
. bubnuorexa [JOK
23 XUMHUYECKHE CBOMCTBA aIKUHOB
https://m.edsoo.ru/23493a93
24 KaduecTBeHHEIE peakIUui Ha TPOHUHYIO CBS3b bubmorexa LHOK
p p o https://m.edsoo.ru/7b1c48da
25 Croco0sI ITOJIyUYEHUS ¥ IPUMEHEHNE AJIKUHOB Bubmorexa ITOK
i p https://m.edsoo.ru/a6f9alea
26 Pemenue 3amau: pacu€Tsl 0 ypaBHEHUIO bubnmnoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
7 CucreMmaruzamus 1 00001IeHe 3HAHNI 110
TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast
)3 (dbopMyIa, HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII OcH30I1a
U TOJIyOJ1a, uX (1)I/I3I/I‘-IeCKI/IC CBOMCTBa

https://m.edsoo.ru/a92a7094




XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

bu6mmoreka [IOK

29
3aMeLLeHUs https://m.edsoo.ru/a44alaed
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOEIUHEHHS], OKHCIICHHE TOMOJIOTOB bubmmorexa [IOK
P ’ https://m.edsoo.ru/a44alaed
OeHzouna
31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIA bubmmorexa LIOK
P https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbIX 3a7a4 Ha OIpeIeTICHHIE
32 MOJIEKYJISIPHOM (hOPMYITBI OPraHUIECKOTO bubmmorexa LHOK
yAp PMY. p https://m.edsoo.ru/53461a2c
BEIIECTBA
33 CriocoObl MoTy4eHus: 1 IPUMEHEHUE apEHOB bubmorexa HOK
i P P https://m.edso0.ru/6f717d09
34 ['enetnueckas CBS3b MEKAY PAa3INYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB
Pacuétbl mo ypaBHEHUSM XUMHUYECKUX
35 peakiuii. Cuctemaruzanus 1 06001IeHNE
3HAHUM MO TEME
36 [Tpuponnsiii ra3. [lonytHble HeTAHBIE Ta3bl
37 KameHnHbIi1 yroap U IpoIyKThI €T0 bubnmnorexa [JOK
nepepadboTku https://m.edsoo0.ru/69b3398b
18 Hedtb u ciocoOs1 €€ nepepaboTKu. bubnnorexa [JOK
[IpumeneHue MpoyKToOB nepepadboTku HedhTH https://m.edsoo.ru/21f9de78
39 I'eHeTHyeckas CBA3b MEKAY PA3IMIHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YTIIEBOI0POIOB:
P T P bubnmoreka [JOK
40 3JIEKTPOHHOE CTPOEHHUE; PEAKIINH 3aMEIICHUS

rajJorcHa

https://m.edsoo.ru/82b4d759




JleiicTBrE 1IEI0YEN HA TaJIOT€HIIPOU3BOIHBIE.

41 B3anmoneicTere TUrajioreHajakaHoB C
MarHueM U IUHKOM

4 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnmoreka [JOK
pazneny "YrieBoaopoasr" https://m.edsoo.ru/20e8922

43 KonrtponsHas pabora o Teme bubmumoreka [IOK
"YraeBogopoib" https://m.eds00.ru/95¢9e298
[IpenenbHble OTHOATOMHBIE CITUPTHI:

44 TOMOJIOTMYECKUH psil, oO1iast popmyna, bubnuorexa [JOK
CTPOEHHUE MOJIEKYJ, U30MEpHUsl, HOMEHKIIATypa, https://m.edsoo.ru/df04c5cd
kinaccudukanus, GpuzniecKue CBOMcTBa

45 XUMUYECKUE CBOMCTBA MPEACIbHBIX bubnmnoreka [JOK
OJHOATOMHBIX CIUPTOB https://m.edsoo.ru/26ee34fe

46 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
OZIHOATOMHBIX CIUPTOB https://m.edsoo.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPHs,

bu6nmoreka [JOK
47 0COOEHHOCTH (PU3NYECKUX U XUMUYECKUX
. https://m.edsoo.ru/c2c788b2
CBOICTB
MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIUKOJIb U
bu6nmoreka [JOK
48 IIIMLEPHH, UX (pU3NYECKHe U XUMHUYECKHe
. https://m.edsoo.ru/ee4d84aa
CBOICTBa

49 CriocoObl TOTy4eHUs1 U TPUMEHEHNE bubnuoteka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d

50 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE bubnmuotexa [JOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru/2ce726{8

. bubnmuotexa [JOK

51 XuMuueckue cBoMCTBa (heHona 1

https://m.edsoo.ru/037ca5f9




bubmuoreka [JOK

52 CriocoObI mosryueHus 1 NpuMeHeHne GpeHona hitps/m.cdsoo.ru/cT7dd4c
[IpakTrueckas padota Ne 2. Permenue

53 AKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe "CnupThl bubmorexa HOK

https://m.edsoo.ru/fdOced09

u peHomsr"

54 CucreMaru3anus 1 0000IIEeHNE 3HAHUH 110 bubmuorexa [JOK
TEME https://m.edsoo.ru/1810cb9b
AJbaeruabl U KETOHBI: 3JIEKTPOHHOE CTPOCHUE

55 KapOOHWJIHLHOM TPYIIIIBI; TOMOJIOTUYECKUE bubnnoreka [JOK
pszbl, oOmias hopmyia, U3oMepus u https://m.edsoo.ru/b139beaa
HOMEHKJIaTypa

56 ANbIIeTUB M KETOHBI: (PU3UYECKUE CBOMCTBA; bubnnorexa [HJOK
peakuuy Npucoe MHEHUs https://m.edsoo.ru/c887425¢

57 Peakuuu okuciieHHs M KQUECTBEHHbBIEC PEAKIIUU bubnuorexa [JOK
aJIbAErU10B U KETOHOB https://m.edsoo.ru/a393baa9

58 CriocoOsl MoNTyueHus albJIeTHI0B U KETOHOB bubmmnorera [TOK

https://m.edsoo.ru/520d1c51

59 OAHOOCHOBHEIE MpeieNbHbIE KAPOOHOBBIE bubnnorexa [JOK
KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113

60 N3omepust 1 HOMeHKIaTypa KapOOHOBBIX bubnmnorexa [JOK
KHCIIOT, UX (hu3nueckue cBoiicTBa https://m.edsoo.ru/700cc87b

61 XUMHYECKUE CBOMCTBA MPEACITbHBIX bubnmnorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9

& Oco00EHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI. bubnmnoreka [JOK
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/bb31be71

63 Oco0EeHHOCTH CBOWCTB: HEMPEIETHHBIX U bubnuotexa [JOK

apOMaTUYECKHX KapOOHOBBIX, TUKAPOOHOBHIX,

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




THJIPOKCUKAapOOHOBBIX KUCIOT. [IpeacraButenu
BBICIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT bubmmorexa LIOK
P P https://m_edsoo.ru/0d162d9d
65 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnnoreka [HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065¢9d
66 CnoxxHble 3(hUPBI: TOMOJIOTHYECKUH P, bubnnoreka [HOK
obmas hopmysia, U30MepHUsi 1 HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 dusnuecKue U XUMUIECKHE CBOHCTBA I(UPOB bubmmorexa LHOK
P https:/m.edsoo.ru/ad6b94b2
Pemrenue pacu€THbIX 3a71a4: 10 YpaBHEHUIO
68 XUMHUYECKOHN PEaKMH, Ha ONPEEIICHHE
MOJIEKYJISIPHOM (pOPMYIIBI OPraHUYECKOTr o
BEILIECTBA
[IpakTuueckas paborta Ne 3. Pemenue
69 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmorexa [JOK
" p " https://m.edso0.ru/486671tb
Kap6oHoBbie kucnotbl. CnoxHbIE 3PUPbI
70 XKupsl: ctpoeHue, pU3MUECKUe U XMMUYECKHE bubnuoreka [IOK
CBOMCTBA (TUIPOJIU3) https://m.edsoo.ru/al9c5b98
Oco0EeHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX
71 OCTaTKH HEMPEAETbHBIX )KII/:I) HBIX KHEHOT bubmmorexa [TOK
pel p ) https://m.edsoo.ru/b0331922
Kups1 B npupone
Mputa Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT,
. bubnuorexa [JOK
72 ux Moromiee aeiicteue. [lonsitue o
https://m.edsoo.ru/3c566565
cuHTeTHYeCKuX Motonux cpeactBax (CMC)
7 ['enernueckas cBsI3b yraeBOIOPOIOB U bubnmuotexa [JOK
KHACIOPOACOIEPKAILUX OPraHNYECKUX BEILECTB https://m.eds00.ru/56790c96
74 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKIUN




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10

bu6mmoreka [IOK

75
TEME https://m.edsoo.ru/f8eaf2eb
OO01mast XapakTEPUCTUKA YIIIEBOJIOB U
76 KJIaCCI/I(l)I/III()aI_II/ISIp HCBO,D;zI]; (MOHO-, TH- U bubmmorexa [IOK
yr ’ https://m.edsoo.ru/7a9693al
MOJICaxXapu/Ibl)
77 Mounocaxapupl: (pU3HYeCKrue CBOMCTBA U bubnmoreka [JOK
HAXO0XJIEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpumeHeHue I0K03bl, €€ 3HaUECHUE B bubmumoreka [IOK
JKUZHENEATEIBHOCTU OPraHUu3Ma https://m.edsoo.ru/5e61122d
Jlucaxapuipl: caxapo3a, MajibTo3a U JIAKTO3a.
79 Haxoxnenue B ipupoe 1 IpuMeHeEHNE bubmmorexa LHOK
& prpoa p https://m.edsoo.ru/eb0384e7
JMCaxapHJioB
ITonucaxapuapl: CTpOEHHE MAKPOMOJIEKYII,
P P pv Y bubmuorexa [JOK
80 (hU3MYECKHe U XMMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/72a04508
MIPUMCHCHHE
81 ITonsaTHe 00 NCKYCCTBEHHBIX BOJIOKHAX bubnnorexa [IOK
Y hitps://m.eds00.ru/6216e766
Pemrenue pacueTHbIX 3a7a4 Ha ONpeieNieHre
82 OJIM BBIXOJIa IPOAYKTa PEaKIUU OT bubmmorera [TOK
& /la TIPOZIYKTa peakdl https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
23 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 bubnnorexka [JOK
paszaeny https://m.edsoo.ru/08d4364c
KonTponbHas pabota mo Teme
84 "Kucnoponacoaep kaliye opraHuuecKue bubnnorexa LIOK
P " p P https://m.edsoo.ru/42c6678¢
COEINHEHUS
AMUHBL: KI1accuUKaIms, CTPOSHHUE MOJIEKYIL,
bu6mmoreka [JOK
85 obmas popmysa, u3oMepus, HOMEHKIATypa 1

¢u3nueckue cBoiicTBa

https://m.edsoo.ru/efa7e6ca




26 XUMHUYECKHE CBOMCTBA aMH(PATHIECKUX bubnnoreka [HOK
aMUHOB https://m.edsoo.ru/1bc5cf80
g7 AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH bubnuoreka [IOK
XUMHUYECKUX CBOWMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
28 CriocoObI MoJTydeHUs: U IPUMEHEHUE bubnmoreka [JOK
ann(paTHIECKUX aMHUHOB https://m.edsoo.ru/eal 38763
AMHWHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpusi,
89 ¢dusnueckue croiicTBa. OTACIbHEIC bubmmorexa [IOK
' https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
bu6mmoreka [IOK
90 OHOJI0rMYecKoe 3HaYeHHEe aMUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CuHTEe3 U TUIPOJIU3 NENTHI0B
01 benku kak npupoHbIE TOTUMEPBI; CTPYKTYPBI bubnuorexa [JOK
OCIIKOB https://m.eds00.ru/429¢9899
bubmuorexa [JOK
92 XUMUYECKUE CBOKWCTBA OCITKOB
https://m.edso0.ru/6237306d
A30TCcoAepKaIIKE TeTEPOLMKINYECKUE
93 COGI[I/IHGHEH H J'IeI/IH(I))BI)Ie KHCJIOTBI: COCTaB bubmorexa LHOK
K ' ’ https://m.edsoo.ru/521d1431
CTpOeHHE U OMOoJoTHYeCcKas poilb
ITpakTryeckas pabora Ne 4. Pemenue
04 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
"A30TcoaepKallue OpraHuueCcKHe https://m.edsoo.ru/8e3c02d1
COoeIMHEeHUS "
ITpakTuyeckas pabora Ne 5. Pemenue
bubmuorexa [JOK
95 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

"Pacnio3zHaBaHre OpraHUYECKUX COETUHEHUN"

https://m.edsoo.ru/bde3fdf6




KonTponbHas padbota no teme
96 "A30TCcoIepKallie OpraHu4eckue 1 bubmmorexa [TOK
P " P https://m.edsoo.ru/ce561bc7
COCJIMHECHHUS
OcHOBHBIE TOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COSMHEHUN U METO/IbI | bubnmoreka [JOK
HUX CUHTE3a —IOJIMMEPU3aLUs U https://m.edsoo.ru/7aa63ebd
MOJINKOHICHCALIUS
08 [Tnactmaccel. YTunuzanus u nepepadoTka | bubnmoreka [JOK
I1acTUKa https://m.edsoo.ru/82242e0f
99 OnacToMepbl: HaTypallbHbIM CUHTETUYECKHE | bubnnorexa [JOK
Kaydyku. Pe3una https://m.edsoo.ru/246103ec
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
bubmuorexa [JOK
100 cuHtetndeckue. [lonumeps crneruaibHOro 1
https://m.edsoo.ru/5963a601
Ha3HA4YCHUS
[IpakTuueckas pabora Ne 6. Pemenue
101 JKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME 1 bubmmorexa [TOK
P a https://m.edsoo.ru/3aecbd77a
"Pacno3znaBaHue miacTMacc 1 BOJIOKOH"
O0600111eHrEe U cUCTEMaTU3allNs U3YYEHHOTO
102 Marepuaia 1mo teme "BbICOKOMOJIeKy s pHbIe | bubnuoreka [JOK
coenunenus" Bcepoccuiickas mpoBepodHast https://m.edsoo.ru/6a22ble8
paOora.
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabhubie | IlpakTunueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX /1€p. XUMUYECKUH JIEMEHT. | bubnunorexka [HOK
H3otorb https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE | bubnunoreka [JOK
quciia https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHIeCKHX 3JIEMEHTOB (S-, p-, d-, f- | bubnunoreka [JOK
3JIEMEHTHI) https://m.edsoo.ru/61294af9
bu6mmoreka [IOK
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTAIISIM 1
https://m.edsoo.ru/f5{750fe
5 DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B | bubnuorexa [JOK
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU https://m.edsoo.ru/8149e846
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. | bubnuoreka [IOK
ONEeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
bu6mmoreka [JOK
7 xAMuUYeckux dnmemMeHToB /1. Y. MenaeneeBa, CBs3b C 1
. . https://m.eds00.1ru/16957¢01
COBPEMEHHOW TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
bu6mmoreka [JOK
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX 1
https://m.edsoo.ru/f8468927
BEIIIECTB I10 TPyMIaM U epHoiam
. bubnuorexa [JOK
9 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1 1

https://m.edsoo.ru/8fad2942




Bunsr xumudeckoii cBsi3u. MexaHu3mbl 00pa3oBaHUs

10 KOBaJICHTHOHU cBs3U. BomopogHas cBSI3b bubmmorexa [IOK
' p . ' https://m.edsoo.ru/5a8072af
MexMOJIEKYIISIpHBIE B3AUMOAECHCTBUS
BanieHTHOCTE 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b
11 AJICKTPOHHOMN CTPYKTYPHI MOJICKYJI C MX T€OMETPHUYCCKUM bubmmorexa LOK
p PYKTYP Y p https://m.edsoo.ru/3d2ca093
CTPOCHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX COSTUHEHUSIX: COCTaB U bubmuorexa [JOK
HOMEHKIATypa https://m.edsoo.ru/8c66bl2a
13 BemecTtBa MONEKyYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI. bu6mmoreka [IOK
Turbl KPUCTAUNIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB https://m.edsoo.ru/e167635b
14 [Tonsitue o nucnepcHbix cucteMax. [Ipencrapnenue o bu6mmoreka [IOK
KOJUIOUJHBIX PAacTBOpax https://m.edsoo.ru/da2c70e4
15 HctunHbIE pacTBOPHI: HACKIIIICHHBIEC U HEHACHIILICHHBIE, bu6mmoreka [IOK
pactBopuMOCTh. KpucTamioruapaTtsl https://m.edsoo.ru/e9ccdd8d
16 CrocoOsnI BEIpaKE€HUSI KOHIIEHTPAIIIU PACTBOPOB bubnmnorexa LIOK
p p p P https://m.edsoo.ru/328e653a
Pemrenune 3a7a4 ¢ HCoiabL30BaHUEM ITOHSATHH ""MaccoBast
17 JIOJISI pacTBOPEHHOTO BemiecTBa", "MoasapHas bubmmorera [TOK
P p | ’ p https://m.edsoo.ru/785e0ab4
KOHIIEHTpalus
13 Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX bubnnoreka [JOK
BCIIECTB https://m.edsoo.ru/bf9e¢108d
19 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME bubmmnorexa [IOK
https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabora no temam "CtpoeHue aToMa.
20 [Tepuonnueckuii 3akoH u [leprnoanueckas cuctema bu6mmorexa [IOK

xumuueckux sneMeHnToB . . Menneneesa", "Ctpoenne
BemecTBa. MHOrooOpasue BemecTs"

https://m.edsoo.ru/70a60aa4




Knaccugukanus XuMHUeCKuX peakiuii B HEOpraHn4eCKOH
U OPraHUYECKON XUMUU. 3aKOH COXPaHEHUS MacChl

bubmuorexa [JOK

21 BEIIECTB; 3aKOH COXPaHEHUS U IIPEBPAIEHUSA DHEPTUH IIpU https://m.edsoo.ru/6335cdd2
XUMHUYECKUX PEaKLUIX
” TernoBbie 3PHEKTH XUMUYECKUX PEAKIIHIA. bubmmoreka [IOK
TepMoxuMuUuecKue ypaBHEHUS https://m.edsoo.ru/d1db86da
7 Brluucnenus no ypaBHeHUSM XUMHUUYECKUX PEAKLIUN U bubnmoreka [JOK
TEPMOXUMUYECKUM YPABHEHUIM https://m.edsoo0.ru/87b13954
24 CKOpOCTh XMMHYECKOU peakiuu, €€ 3aBUCUMOCTb OT
pasnuuHbiX (hakTopoB. Katanus u kaTanuzatopbl
25 ['oMOreHHbIe U reTepOreHHbIE peaKuu
26 [IpakTuueckas pabora Ne 1 mo Teme "BriusiHue pa3mu4HbIX bubnuorexa [JOK
(hakTOpOB HA CKOPOCTh XUMHUYECKON peakiuu" https://m.edsoo.ru/1facaldl
7 OO6paTtumbie U HeOOpaTUMBbIe peakuu. XUMHUECKOe bubnuorexa [JOK
paBHOBeECHE https://m.eds00.ru/30952f9b
)3 ITpakTryeckas pabora Ne 2 o Teme "BinsiHue pa3znnyHbIX bubnuoreka [IOK
(akTOpOB Ha MOJIOKEHUE XMMUYECKOTO paBHOBeCHs" https://m.edsoo.ru/3bf34e17
79 OnexrponauTHyeckas qucconuanus. CHUibHbIE U c1alble bubnuoreka [IOK
31eKTpoJuThl. CTENEHb JUCCOLMAIIIT https://m.edsoo.ru/5f766bdf
30 HNonnoe npounssenenue Boapl. Cpena BOAHBIX paCTBOPOB. bubnuoreka [IOK
Bonopoausiii mokaszarens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 I'mpoponns coneit. Peakuuu, mpoTekaroiuye B pacTBopax bubnnoreka [JOK
JJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
1 [IpakTuueckas padbora Ne 3 o Teme "Xumuueckue bubnuoreka [IOK
peaKkuru B pacTBOPaxX 3JIEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
13 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. bubnmnoreka [JOK

Bakaelinme OKHUCINTENN U BOCCTAHOBUTEIHN

https://m.edso0.ru/56226060




bubmuorexa [JOK

34 MeTo/ 37IeKTPOHHOTO (3JICKTOHHO-MOHHOTO0) OaiaHca hitps/m.cdsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB bubmorexa HOK
https://m.edsoo.ru/93fb97d2
36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB buGnnorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX TUIIOB bubnmorexa [IOK
https://m.edsoo.ru/5afa265d
18 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME bubnuorexa [JOK
"Xumuueckue peaxuu" https://m.edsoo.ru/c161eb85
39 KonTponbHas pabota no Teme "Xumuueckue peakiuu' bubmorexa LHOK
https://m.edsoo.ru/a8a0a930
[Tonoxxenne HemetamioB B [lepuoanyueckoil cucreme
40 xumMuueckux dyemeHToB 1. . MenaeneeBa u bubmuorexa [JOK
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. DU3NYECKUE CBOWCTBA https://m.edsoo.ru/8ca2dcad
HEMETaJIJIOB
41 AmnoTponus HEMETAIUIOB (Ha MpUMepe KUCIIOPO/ia, CEPHI, bubnuotexa [JOK
dbocdopa u yriepona) https://m.edsoo.ru/ef92¢91¢
4 Bonopon: nonydenue, puznueckre 1 XUMUYECKHE bubnuotexa [JOK
cBoricTBa. [ mapuasl https://m.edsoo.ru/0aa8f613
43 l"asiorensl: HaX0XkI€HUE B MPUPOJIE, CITOCOOBI TTOTyUEHUS, bubnuotexa [JOK
¢bu3nuecKkre U XuMUYeCcKre CBOMCTBA https://m.edsoo.ru/4e223795
44 lNanorenoBonopoasl. BaxxHenme Kucaopoacoaepxaime bubnuoreka [JOK
COEIMHEHMUS T'aJIOTE€HOB https://m.edsoo.ru/6b3255e6
45 JlaGopaTopHble U MPOMBIIIJIEHHbIE CIOCOOBI MOTYYSHUS bubnnoreka [JOK
rajgoreHoB. [IpuMeHeHne TaloreHoB U UX COEINHEHUIN https://m.edsoo.ru/6971aca4
46 ITpakTruyeckas pabora Ne 4. Pemenue bubnnoreka [JOK

SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "['anorensr"

https://m.edsoo.ru/8b26fecd




Kucnopoa: nabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

bu6mmoreka [IOK

47 IMOJIYYeHM S, (PU3NUECKHE M XUMHUCCKHE cBolicTBa. O30H.
v ¢ https://m.edsoo.ru/c8abc36a
IIpuMeHeHne Kucnopoaa u 030Ha
bubmuorexa [JOK
48 Oxkcuabl ¥ IEPOKCUIBI
A P A https://m.edsoo.ru/5c¢8816a0
49 Perrenue 3a1ay pa3nuyHbIX TUIIOB bubmmorexa LHOK
A& https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxXOXKJIEHUE B MPUPOJE, CIIOCOOBI TIOTyUSHUS, bubnmoreka [JOK
(hU3MYECKre U XMMUYECKHE CBONCTBA https://m.edsoo.ru/46afael6
bubmuorexa [JOK
51 CepoBoaopo, CyIbOUIbI
p Aopox, Cy1bhuz https://m.edsoo.ru/7¢875999
57 Kucnoponcoaep:xaiue coequnenust cepsl. OcodeHHOCTH bubnuoreka [IOK
CBOMCTB CEPHOU KHCIIOTHI https://m.edsoo.ru/8cfa2548
[IpaxTnueckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u eé bubmmorexa LIOK
P " P https://m.edsoo.ru/0afb05e4
COCIMHECHHUS
54 A3OT: HaX0XKJICHHE B MPUPOJIE, CITOCOOBI MOTyUCHUS, bubnuotexa [JOK
¢bu3nuecKkrne 1 XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbI https://m.edsoo.ru/badd2255
55 Kucnoponcoaep:xamue coequnenus azora. OcooeHHOCTH bubnnoreka [JOK
CBOWCTB a30THOM KHCIIOTBI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa 1 ero coequHEeHU. A30THbIE bubnnoreka [JOK
ynoopeHus https://m.edsoo.ru/129f5059
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI MOTYyUSHHUS,
57 ¢usnyeckue u xumuuyeckue cBoiictsa. dochuas u bubmmoreia LIOK
' https://m.edsoo.ru/9a6b43ec
dochun
58 Oxcunsl hocdopa, pochopconepxamue kucaotsl. Comu bubnmoreka [JOK

bocdopHOIi KHCTOTHI

https://m.edsoo.ru/c7a2d429




[Tpumenenue pochopa u ero coenunenuii. Pochopusie

bu6mmoreka [JOK

59
ynoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas pabora Ne 6. Pemenue
60 HKCHEPUMEHTAIBHBIX 331a4 1o TeMe "A30T u pochop u ux bubmmorexa LIOK
P " P https://m.edsoo.ru/8175ac3f
COCTUHEHUS
Yrineposa: HaxokJIeHUE B PUPOIE, ATUIOTPOITHBIC
61 MoauuKauu; GU3NIECKUe U XMMHUYECKHE CBONCTBA bubmmorexa [IOK
g HH ’ https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
& Oxcup yrnepona(Il), oxcun yrnepona(lV), yronbuas bubnuorexa [JOK
KHUCIIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
st p https://m.edso0o.ru/6029b609
64 Kpemuuii: Hax0oX1eHUE B PUPOJIE, CITOCOOBI MOTydeHUS, bubnnoreka [HOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/143558ab
bu6mmoreka [IOK
65 O v
keun kpemHus(IV), kpeMHUEBas KHCIOTA, CUIIUKATHI hitps+//m.cdsoo.rw/3170¢7b]
. bu6mmoreka [JOK
[TpumeneHne kKpeMHUs U ero coenuHeHni. CTeKIo, ero
66 https://m.edsoo.ru/393cdac
TIOIyHCHHC, BIIBL CTCKIIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3amay pa3au4HBIX TUIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/b624£801
68 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe bubnnoreka [JOK
"Hemertannsr" https://m.edsoo.ru/6e864db5
bubmuorexa [JOK
69 KonTponbHas pabora mo Teme "Hemerammbr"
P P https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaTOB KOHTPOJIBHOM paOOThI, KOPPEKITUS bubnmoreka [JOK

101005 (310):8

https://m.edsoo.ru/2b7e¢9510




[Tonoxenue meraiuios B Ilepuoanyeckoii cucreme

bu6mmoreka [IOK

71 XUMHYECKHX 3JIeMeHTOB. OCOOCHHOCTH CTPOSHUS
P https://m.edso0.ru/9839c16¢
ANEKTPOHHBIX 000JI0UYEK AaTOMOB METAIIJIOB
7 Oo6mue ¢pusznyeckue cBoiicTBa MeTaiioB. [IpumeHenme bubnmoreka [JOK
METAJIJIOB B OBITY Y TEXHUKE https://m.edsoo.ru/51dac9d3
73 CnaBel MeTaiioB. Koppo3ust meTanioB bubmmorexa [IOK
+ NOPP https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmnorexa [IOK
P https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUNA Psijl HAallpsDKeHUH MeTaisioB. O0mue bubnuorexa [JOK
CHOCOOBI MOTYyYEHUSI METAIOB https://m.edsoo.ru/94eb377a
OO6mas xapakTepucTuka MeTamioB [A-rpymmsl
[lepuoanueckoil cuCTEMbl XUMUYECKUX JJIEMEHTOB.
. . bubmuorexa [JOK
76 Hatpuii 1 xanuii: nonydyenue, GpuznuecKkue 1 XUMUIECKHE
. https://m.edsoo.ru/el12c26b3
CBOMCTBA, IPUMEHEHUE MIPOCTHIX BEIIECTB U UX
COEMHEHHI
O6mas xapakrepucTuka MetamioB IIA-rpymnmbl
[Teproanueckoil CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
77 Marnuii u KajabIuii: noixydyeHue, Gpuzndeckue u Bubmmorexa LOK
o yi ’ https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS bubmmorexa [OK
yerp https://m.edsoo.ru/c74bfae9
79 AOMUHUI: TIONTy4YeHHe, PU3NYECKHEe U XUMUYECKHE bubnmoreka [JOK
CBOICTBA, IPUMEHEHUE https://m.edso0o.ru/0e79b266
20 AMdoTepHbIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSA, bubmuorexa [JOK
THAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX IIPUMEHEHHE https://m.edsoo.ru/5d12d318
81 Pemrenne 3ama4 pa3nuyHbIX TUIIOB




[TpakTuyeckas padora Ne 7. Pemenue

bu6mmoreka [IOK

82 SKCIEPUMEHTAIIbHBIX 3a/a4 10 Teme "MeTasuibl IJIaBHbIX
" https://m.edsoo.ru/27a4af43
MOATPYIII
OOm1ast XxapaKTepUCTHKA METAJUIOB TTOOOYHBIX TOATPYIIT
. bubnmoreka [JOK
83 (b-rpynmn) Ilepuoauyeckoit cuCTEMbI XUMHUECKUX
https://m.edsoo0.ru/610d7431
3JIEMEHTOB
24 Puznueckre 1 XMMHYECKHE CBOMCTBA XpoMa U €ro bubnmoreka [JOK
COCAMHEHUH, UX MPUMEHEHUE https://m.edsoo0.ru/991 1bef3
25 Baxneiimne coequHenust Maprasua. [lepmanranar kanus, bubnuorexa [JOK
€ro OKHCIUTEIbHbIE CBOMCTBA https://m.edsoo.ru/039d69c8
26 Pu3nuecKre 1 XMMUUYECKHE CBOMCTBA )KeJie3a U ero bubnuorexa [JOK
coenuHenuil. [lomyyeHue u npuMeHeHUe CIIJIaBOB XKee3a https://m.edsoo.ru/1b7f8741
g7 ®u3nuecKrue 1 XUMUUYECKHE CBOMCTBA MEAU U €€ bubnuorexa [JOK
COCAMHEHMH, UX MPUMEHEHUE https://m.edsoo.ru/2bc0f954
®u3nuecKrue U XMMUYECKHE CBOMCTBA IUHKA U €T0
88 COEIMHEHUH, UX TPUMEHEHUE. | NIPOKCOKOMITIIEKCHI bubmmorexa [TOK
’ p ) p https://m.edsoo.ru/b1f2beal
[IMHKA
ITpakTryeckas pabora Ne 8. Pemenue
" bubnuoreka [IOK
89 AKCIIEPUMEHTAIIBHBIX 3a7a4 1Mo Teme "MeTauibl TOOOYHBIX
" https://m.edsoo.ru/abe352¢ea
MOATPYIIIT
bu6mmoreka [IOK
90 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/a8b83d83
01 O06o00611eHre U crucTeMaTU3alus U3YYeHHOTO MaTepuania bubnnoreka [JOK
o teme "Metayuibr" https://m.edsoo.ru/e91fe975
bubnmoreka [JOK
92 Kontponbras padota mo teme "Mertanisr" 1
https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaTOB KOHTPOJIBHON paOOThI, KOPPEKITUS bubnmuorexa [JOK

10)1105(010) 8

https://m.edsoo.ru/9ebff2fd




Poine xumMun B obecrieueHIH yCTOWYMBOTO Pa3BUTHUS
94 yenoBeuecTBa. [loHsATHE 0 HAYYHBIX METOAAX 1 bubmmorexa [OK
' v 8 https://m.edsoo.ru/080fe 10
HCCIIEI0BaHUS BEUIECTB
Hayunbie npuHIUITBI OpraHU3alud XUMHUYECKOTO
95 npou3BoacTBa. [IpOMBIUIEHHEIE CIIOCOOBI IOJTYYEHUS 1 buGnnorexa LIOK
p . P v https://m.edsoo.ru/2e45a44f
BAKHEWILINX BELECTB
96 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPebl U €ro | bubnmoreka [JOK
MOCJIEACTBUS https://m.edsoo.ru/9f11bf51
bubmuorexa [JOK
7 X I 1
9 MU U 3I0pOBBE YelloBeKa. JIekapcTBeHHbIE CpeACTBa hitps://m.cdsoo.rw/a6552721
08 Xumus nuiiy. Pojas XuMuM B 00eCIIeYCHUH TTUIICBOM | bubmuorexa [JOK
0e30IMMacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n napdromepHbie cpeacTa. berroBas | bubnnoreka [HOK
XUMHAS https://m.edsoo.ru/da42d5a9
100 XuMUA B CTPOUTENBCTBE. BaxkHeWIIne CTPOUTEIIbHBIE U | bubnuorexa [JOK
KOHCTPYKIMOHHBIE MaTEepHUabl https://m.edsoo.ru/61e69003
101 XuUMHS B CEIBCKOM X03siiicTBe. Opranndeckue u | bubnuotexa [JOK
MUHEpaJIbHbIE y100peHus https://m.edsoo.ru/fd39587d
bu6mmoreka [IOK
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1
H B https://m.edsoo.ru/db979c¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI MPOrpPaMMBbl CpeIHero
001ero ooOpazoBaHus

1

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

1.1

OCHOBOIIOJIArAIONINE MOHATHS (XUMUYECKUIN 3JIEMEHT, aTOM, U30TOIIBI,
JIEKTpOHHasi 000J0YKa aroma, s§-, p-, d-3JEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, NOH, MOJIEKYIa,
BaJEHTHOCTb,  AJIEKTPOOTPULATENBHOCTh,  CTENEHb  OKUCIICHHUS,
XUMHYECKas CBs3b (G- M T-CBA3b, KpaTHbIE CBSA3M), TMOpUIM3aLUs
aTOMHBIX OpOWTasel, KpUCTaNIM4yecKas peméTka, MoJb, MOJSpHas
Macca, MOJSpHbIAH O00BEM, MOJIsIpHAas KOHLEHTpAUus, pPacTBOPbI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIIIOTUAPATHI, YTIEPOAHbBIN
CKeJseT, (PyHKIMOHAJbHAs TpyIa, paguKall, U30Mepbl, CTPYKTypHas
¢dopmyna, wu3oMmepus  (CTpyKTypHas, TreomeTpuueckas  (Iuc-,
TpPaHCU30MEpPHSI), TOMOJIOTHYECKUH psJl, TOMOJOTH, YIJIE€BOAOPOIbI,
KHCIIOPOJI- M a30TCOJEpIKaINe COCTUHEHUS, OMOJIOTUYECKH aKTHBHBIE
BellecTBa (YriIeBOIbl, )KUPBI, OEJIKH), MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KPEKHHI, PUQOPMHHT,
TUIBl XMMHUYECKUX pEaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- M JHAOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, o0paTUMble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOJIUTHI,
HEJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JAMCCOIMAlMsl,  CTeNeHb
JUCCOLMAIMHN, OKHUCIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTh

XUMHYSCKOMN pCaknunu, XUMHYICCKOC paBHOBeCI/IC)

1.2

TEOPUU M 3aKOHBI (TEOPHS XHMUYECKOTO CTPOEHHUS OPraHUYEeCKHX
BemiecTB A.M. byTiepoBa, Teopus 3IEKTPOIUTAYECKON TUCCOLMAIUH,
[lepuoanueckuii 3akon [[.11. MenneneeBa, 3aKOH COXpaHEHUSI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, MUPOBO33PEHUYECKUE
3HAHHUS, JIS)KALME B OCHOBE NOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBIICHUM, COBPEMEHHBIEC IPEJICTABIECHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX




1.3

IpeaACTaBICHUA 0 MEXaHHU3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHNX 3aKOHOMCPHOCTIX nx

IMPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOrMUECKUEe CBEJEHHs O CBOMCTBaxX, COCTaBe, MOIYYEHUU U
0€30IaCHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY W TPAKTHUYECKOW JEATEIbHOCTH

YCJI0BCKa

1.5

o01ye Hay4YHbIe PUHIMITBI XUMHUYECKOT0 TPOU3BO/ICTBA (Ha pUMepe
IPOU3BOJCTBA CEPHON KHUCIOTHI, aMMHAKa, METaHOJIA, MepepaboTKH

HeTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTH:

2.1

XAapaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3b HN3YUYCHHBIX HOHHTHﬁ,
NPUMCHATE COOTBCTCTBYIOLIMUC IIOHATHUS IIPU OIMMCAHUHU CTPOCHUS H

CBOMCTB HEOPTAaHMYECKUX Y OPTaHUYECKHX BEIIECTB U UX IIPEBpALCHUI

22

B3aMOCBS3b XMMHYCCKHUX 3HAHUM C MOHATUIMH H npeacCTaBJICHUAMU
APYyrux npeamMeToB IJId 0oJiee 0CO3HAHHOIO NOHUMAHHUS U O0OBICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AMHCTBA MHpPa

C(I)OpMPIpOBaHHOCTI) YMCHHS UCIIOJIb30BATh!:

3.1

HaAanMCHOBAHUsA XHMHUYCCKUX COGI[I/IHGHI/II\/JI MCXKIAYHAPOAHOro COro3a
TGOpeTquCKOfI u HpHKHaI[HOfI XAMHU W TPHUBUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCAIIUXCA K MH3YYCHHBIM KJlaCCaM OPraHUYCCKHUX H

HCOPTraHNYCCKUX COeIUHEHUI

32

XUMHUYECKYI0 CUMBOJIMKY JJISi COCTABJIEHHS (OPMYJT HEOPraHMYECKHX
BEIIECTB,  MOJEKYSPHBIX M CTPYKTYpHBIX  (pa3BEpHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEILECTB

CopMHUpOBaHHOCTH YMEHUS KIACCU(DUITMPOBATD:

4.1

HCOPraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHUSA H

KPUTEpUU [T KITaCCU(PUKAITMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHnvYCCKuC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA H

KPUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 PA3IMYHBIM MPHU3HAKAM (YHCIY M COCTaBy pearupyrolluX BeEIECTB,
TeIUIOBOMY 3((EKTy peakiy, HM3MEHEHHIO CTeleHel OKHCIeHHs

OJICMCHTOB, 06paTI/IMOCTI/I pCakuuu, y4aCTuro KaTanmaTopa)

ChopMHPOBAaHHOCTh YMEHHS XapaKTEPU30BATh 3JICKTPOHHOE CTPOCHHUE
aToOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHHUM) M HOHOB

XUMHUYECKUX 3JIeMeHTOB |1 — 4 mepuonoB lleproguyeckoil cuctembl




J.. MenzeneeBa 1 MX BaJICHTHbIE BO3MOXHOCTH, UCTIOJIb3Ysl TOHSITHUS

§-, p-, d-3IIEKTPOHHBIEC OPOUTAIIN, SHEPTETUUECKHUE YPOBHHU

ChopmupoBaHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMHU COCAMHEHUI 10

IIEpUOAM U I'PYIIIAM

ChopMUpOBaHHOCTh YMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYECKHUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ IoCpeaACTBOM

COCTAaBJICHHUA 3JICKTPOHHOT'O OajaHca STHX peaKHI/Iﬁ

7.2

YPAaBHEHUsl pEaKkLUM{ pa3IMYHBIX THUIIOB; IIOJHBIE M COKPALLEHHBIC
YpaBHEHHUS pEaKIUl HOHHOrO OOMEHa, Y4YuThIBas YCIOBUS, IpU

KOTOPLBIX 3THU p€aKIMu UAYT JO0 KOHIA

7.3

peakuuii TUApONU3a, peakuil KOMIUIEKCOOOpazoBaHusi (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKPCTHBIX MIpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTU OpPraHu4€CKux COGI[I/IHCHI/II\/'I OT KpaTHOCTH U THUIIA
KOBAJICHTHOHN CBS3H (G- n TE-CBSISI/I), B3aMMHOI'O BJIMAHHA aTOMOB H
Tpynil aTOMOB B MOJICKYJIAX, a4 TAKXKE OT ocoOeHHOCTEeH peajm3annun

PA3JIUYIHBIX MEXAaHNU3MOB NPOTCKAHUA peaKuHﬁ

8.2

XapaKTCPHBIC XHUMHUUCCKHUC CBOIMCTBA BEIIECTB COOTBCTCTBYIOIIIUMHU

OKCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ

CpopMHUpOBAaHHOCTh YMEHHMS XapaKTEPU30BATh COCTaB M Ba)KHEHIIIHE
CBOMCTBa BEILIECTB, NPUHAMJIECKANIMX K ONPEACIEHHBIM KiaccaM M
rpynmnaM COeauHEHUH (MpOCThIE BEIIECTBAa, OKCHIIbI, THUIPOKCHUIBI,
COJIN; YTIEBOAOPO/BI, MPOCTHIC IPUPBI, CHUPTHI, (PEHOJIBI, aTbIETHIbI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE d(PUPBI, KUPbBI, YIIEBOIbI,

aMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

ChopMupoBaHHOCTE yYMEHUS MPOBOIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM U ypaBHEHUSIM XHUMHYECKHUX PEAKIUNA C HCIOIH30BAHHUEM

(bu3MYECKUX BEJIUYHH:

10.1

Macchl (00bEMa, KOTMUECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CITH OJHO
W3 HCXOAHBIX BEIIECTB JIaHO B BHUJIE pacTBOpa C OMNpeneIEHHOMN
MacCOBOH JI0JIeH pacCTBOPEHHOTO BEIECTBA MIIA JAaHO B H30BITKE (MMEET

MIPUMECH)

10.2

MacCOBOM WM O0BEMHOM JT0JTH, BHIX0/1a MTPOIYKTA PEAKIIUH

10.3

TETIOBOTO 3P deKTa peakuuit




10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

110 HAaXO0XKIACHHIO XHUMHAYECKOU q)OpMYJ'IBI BE€IIECTBA

11

Bilanenue cucteMoil 3HaHUN O METOJAX HAy4HOIO IO3HAHMS SIBICHUUN
IPUPOABI, HCIHOJB3YEMBIX B €CTECTBEHHBIX HayKax U YMEHHUE
IPUMEHATh ATU 3HAHUSA IPU HKCIEPUMEHTAIBHOM MCCIEIOBAaHUU
BEIIECTB U AJIs O0BSICHEHUS XMMUYECKUX SBICHUH, UMEIOLINX MECTO B
MIPUPOJE, IPAKTUUECKON NEATENbHOCTH 4Y€JIOBEKa U B ITOBCEIHEBHOMN

KHU3HHU

12

CchopMHPOBaHHOCTE YMEHHUSI NPUMEHATh (MCHOJIb30BaTh) 3HAHUA O
COCTaBE M CBOMCTBAaxX BEILECTB ISl 3KCIEPUMEHTAIbHOM IPOBEPKU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEW IPOTEKaHUS! XHUMHYECKHX
peakuMii ¥ IPOTHO3UPOBAHMUS BO3MOXKHOCTEH MX OCYIIECTBICHUS;
CHCTEMHbIE XMMHUYECKUE 3HAHUS /sl OOBSCHEHUS] U MTPOrHO3UPOBAHUS
SIBICHUM, MMEIOLIUX E€CTECTBEHHOHAYYHYIO INPHUPONY; Ui NPUHATHS

TPaMOTHBIX PEIICHUI MTPOOJIEM B CUTYalIUsX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMUYECKUI
OKCIICPUMCHT (HOHy‘IeHI/IC U HU3Y4YCHUC CBOMCTB HCOPraHUYCCKHUX H
OpPTaHUYECKHUX BEIIECTB, KAa4YEeCTBEHHBIE pPEAKIHUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB M KUCIIOPOJICOACPKAIIX OPIraHUYECKUX BEILECTB,
pelieHre  SKCHEpUMEHTAJbHBIX ~ 33aJad IO  pacllo3HaBaHMIO
HEOPTaHUYECKUX M OPraHUYECKHUX BEIIECTB) C COONIOJIEHHEM TPaBUII
Oe3omacHoro oOpamieHHs C  BemlecTBaMM U Ja0OpaTOPHBIM
obopynoBanueM; (popMyInpoBaTh LEIH UCCIEAOBAHUS; MPEICTABIATh
B pa3nU4yHON (opMe pe3ylbTaThl HKCHEPUMEHTA, aHAJIU3UPOBaTh U

OIICHUBATHb UX NOCTOBECPHOCTDH

14

CchopMHPOBaHHOCTh YMEHUS OCYLLECTBIISATH LI€JICHANPABICHHBINA TOUCK
XMUMUYECKOH HMH(OpMalMU B pa3lUYHBIX HCTOYHHKAX (Hay4Has H
y4eOHO-Hay4Hasl JIUTepaTypa, CpelicTBa MaccoBOW HMHGOpPMAIUH, CETh
WnTtepHer u npyrue), KpUTHYECKH aHAJTU3UPOBATh XHMHUYECKYIO
uHpOpMAIHIO, NepepadaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUHU C

MOCTaBJICHHOW yueOHOM 3amaueit

15

ChopMupoBaHHOCTH YMEHHSI TPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHMBaTh WH(OPMAIMIO C TO3UIMHA 3KOJIOTHYecKor Oe30MacHOCTH
MOCJIEACTBUI OBITOBOM M MPOM3BOACTBEHHOW NEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEIIECTB; CPOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS HA  JKUBBICE  OPraHU3MBbI
OIpPENIENIEHHBIX BEIIECTB, NOHMMAs CMBICH IIOKa3arens MpeneabHON

JONYCTUMOW KOHIIGHTpPAIlMM, W TOACHATh Ha IpHUMEpax CIocoObI




YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPETHOTO BO3JCHCTBUS Ha

OpraHusm 4€JIOBCKa




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
11O XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemniectBa. CoBpeMeHHasi MOJICIb CTPOSHHsI aTroMa. Pacripenenenue
AJIEKTPOHOB [0 JHEPreTHYECKUM YpoBHAM. Kiaccudukanus XuMHYECKHX
anmeMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPTETUUECKUX YPOBHEH aToMoB (s-, p-,
d-3nemenToB). OCHOBHOE W BO30YKIEHHOE COCTOSHHUSI aTOMOB. DJICKTPOHHAS

KOH(i)I/II‘ypaLII/IH aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux snemeHToB J[.M. Menpaeneena.
®usnueckuit cmbica Ilepuognueckoro 3akona .M. Menneneesa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB DJJIEMEHTOB M HMX COEAUHEHHUH 10
MepuoJaM M TIpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJ'ILHOCTB. CreneHb OKHCIICHUSA

1.4

Bupl xuMuueckoi cBsi3M (KOBaJECHTHAs, HIOHHAS, METAJTMYECKAs, BOJIOPOIHAS )
U MeXaHW3Mbl €€ oOpa3oBaHusA. MEXMOICKYJISpPHbIE B3aUMOJICUCTBUSI.
BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO — CTpO€HMsA.  TuIibl
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THIIA

KPUCTAJUIMYECKON pEIIETKH

1.5

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PAKTOPOB

1.7

TennoBsie addekTs XUMUYecKuX peakuuil. TepMoxumMuueckue ypaBHEeHUs

1.8

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHC. q)aKTOpLI, BIMAKOIIUE Ha

COCTOSIHHE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [llarense

1.9

OnektponuTrueckas auccoruaius. CunpHbIe B cinadbie dnekTpoiauThl. Cpena
BOAHBIX pPACTBOPOB BEIICCTB: KHUCIAs, HefITpaJTBHaH, IeJIoyHasl. Crenenn

Jucconuanum. Peakiyy HOHHOTO oOmeHa

1.10

IMaaponus coneii. MonHoe nmpoussenenne Boibl. Bomopoauerit mokasarens (pH)

pactBopa

1.11

CrocoObl  BBIpQXKCHHSI  KOHIIEHTPAllMd  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOTO BEIIECTBA, MOJIApHas KOHIEGHTpalusa. HackllmeHHple wu

HEHACBILIIEHHBIE PACTBOPHI, pacCTBOPUMOCTh. KpucTamioruaparsl




1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pPEaKnu. HOBCI{GHI/IC BCIIECTB B CpE€aax C

pa3HbIM 3HaueHueM pH. MeTo bl 2IeKTpOHHOTO OanaHca

1.13

DEeKTPOIN3 PaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCTMHEHMIA. Homenknarypa

HCOPraHNYCCKUX BCUICCTB

22

XWMHYECKHE CBOWCTBA BAXKHEWUIIMX METAJIOB (HATpPUH, KaJIUi, KaJbIUH,
MarHui, aJllOMUHUHN, [IUHK, XPOM, JKEJIe30, Mellb) U uX coenuHeHui. OOmue

CITOCOOBI MMOJIYy4YCHHA MCTAJIJIOB

23

XUMHUECKUE CBOWCTBA BaKHEUIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdopa, yriaepoma W KpeMHHUS) U HUX COCAUHEHUH  (OKCHIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNUMN )

24

I'enetmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAINX K

Pa3JIMIHBIM KilaCCaM

2.5

###Par#H# nenTudukanms HeopraHmuecknx coenHeHmnii. KauectseHubie

PCaKy Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OcHOBEI OpFaHI/I‘{eCKOﬁ XUMHNHU

3.1

OCHOBHbBIE TIOJNIOKEHHUSI TEOPUUM XUMHUYECKOIO CTPOEHHS OpraHU4eCKHX
coequHeHnil A.M. BytnepoBa. YrinepoaHslil CKeJleT OpraHu4eCcKONH MOJIEKYIIBI.
KpaTtHOCTh XMMHYECKOH CBSI3U. s- U P-CBA3M. Sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneii aToMOB yriiepojia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuii pPAA. I/I30Mep1/151 " U30MCPhbI

32

[Tonatue o ¢ysknuonansHo rpynme. OpueHTanuoHHble  3(PQEKThI

3aMECTUTEIIEN

33

Hpe,Z[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHN4YC€CKUX BCIICCTB. HOMCHKJ'IaTypa
OpraHU4YCCKUX CO€UHEHUI (CI/ICTCME[TI/I‘-ICCKS.SI) U TPUBHUAJIBHBIC HA3BAHUA

BOKHEHIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCaKkuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBaukoBa. [Ipasuio 3aiinieBa

3.5

AJikaHbl. XMMUYECKHE CBOMCTBA AIKAHOB: raJIOT€HUPOBAHUE, AETHAPUPOBAHUE,
TEPMHUYECKOE PA3JI0KEHUE, KPEKHHT, u3oMepu3anus, ropenue. [lomydenue
ankaHoB. llukmoankanel. Crenuduka CBOWCTB NHUKIOAIKAHOB C MAalbIM

pasMEpoOM UKJIA. PeaKLII/II/I MPUCOCANHCHUS U PAAUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: PEAKIINH MPUCOEANHEHUS (TaIOTeHUPOBAHNUE,

TUIPUPOBAaHUE, THAPOraIOTEHUPOBAaHNE, THIpaTallis), TOPEHUS, OKUCIEHUS U




nonuMepuzanuu. [IpomblnuieHHble U Ja0OpaTOpHbIE CHOCOOBI TMONTYyYEHUS

AJIKCHOB

3.7

Ankaauenbl. XMMHYECKHE CBOMCTBA alIKaJMEHOB: PEAKIMH MPHUCOCAMHEHUS
(rugpupoBaHKe, TaJlOTeHUPOBAaHUE), TOPEHUs U noauMepuzanuu. [loxydenue

AJIKaAUCHOB

3.8

AnkuHbI. XMMUYECKHE CBOICTBA: pEaKLUU IPUCOEAMHEHMS (TaJJIOTEHUPOBAHUE,
T'MJIpUPOBaHUE, TUApaTalys, THAPOraIOTeHUPOBAaHUE) KAK CIIOCO0 MOJIy4eHHs
MIOJIMMEPOB U JIPYrUX IOJE3HBIX MPOAYKTOB. Peakuuu 3amenieHus. I'opeHue
alleTWJIEHA KaK HMCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU [UIsl CBapKH U

PE3KN MCTAJJIOB. HpI/IMeHeHI/Ie aliCTUJICHA

3.9

Apenbl. XuUMHUYECKHE CBOICTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMeIIEeHUs, MPUCOEAUHEHMs (TUIpUpPOBaHHUE, TajoreHupoBaHue). Peakuus
ropenus. OcoOEHHOCTH XUMHUYECKHX CBOMCTB Toiyosna. [lomyuenue OeHzoa.
Oco0eHHOCTH XMMHMYECKUX CBOWCTB ctupona. llomumepusanust crupona.

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC aPOMATHUYCCKUX YTJIICBOJOPOAOB

3.10

Cnuptsl. [lpenenbHple OJHOATOMHBIE CIHUPTHL. XHUMHYECKHE CBOMCTBA!
B3aUMOJICHICTBME C HaTpueM Kak CcHoco0  YCTaHOBJIEHUS  HaJIM4Us
TMJIPOKCOTPYNIBI, C  TaJOr€HOBOAOPOAAMH  KaK  CIOCOO  MOJIy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparanusa. Peaknuys
ropenus. [lomyuenue sTaHoya: peakiusi OpOKEHHUS TIIIOKO3bI, THUIpaTaIus
STWIECHA. OTWIEHIJIMKOJIb M IJIMLEPUH KaK IPEACTAaBUTENH IPEAEIIbHbBIX

MHOT'0aTOMHBIX CITMPTOB

3.11

®enon. XuMuyeckue cBOMCTBa (eHosa (peaklMu ¢ HaTpUeM, TUAPOKCUAOM

HaTpusi, Opomom). [Tomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEaACIbHBIX aJIbACTUAOB: TUAPUPOBAHUC,
KaueCTBEHHBIC PEAKIIMHA Ha KapOOHWIBHYIO TPYIIy (peakius «cepeOpsHoro
3epkanay, B3aumoeiicteue ¢ ruapokcuaoM meau (I). [Monydenue npenenbHBIX
QNbJICTHJIOB: OKHUCIICHWE CIHUPTOB, TUApATalus areTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PCaKIM OKUCIICHUSA allCTOHA

3.13

KapOoHoBBIE KHCIIOTHI. XUMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBONCTB MYpaBbUHOM
kucnoTel. [lomydeHue mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIHPTOB, albIACTHAOB. Bricmme

IpeaACIIbHBIC U HEMTPECACIIbHBIC Kap6OHOBBIC KHCJIOTHI

3.14

Crnoxuble 3¢upsl U xupbl. CHocoObl MOMYYEHHS CIOXHBIX 3S(PHUPOB.
O6parumocTh peakiuu dTepudukanun. [IpuMeHeHne CI0XHBIX 3(PHpPOB B
MUIIEBONH U Map()roMEepHOW MPOMBIIUIEHHOCTH. JKUPBI Kak CIIOXKHBIE d(PUpPHI

TJIMIEpUHA M BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA >KHUPOB:




TMJIpUPOBAaHUE, OKHUCIEHHE. [ MApOIN3, WIM OMBUICHHE, >KHPOB Kak CIoco0
MPOMBIIIJICHHOTO TOJIYY€HUS COJICH BBICIINX KapOOHOBBIX KUCIOT. MbBLTA Kak

COJIK BBICHINX Kap60HOBbIX KHCIIOT

3.15

XUMHUYECKUE CBOWCTBA TIJIFOKO3bl: PpEaKUUH C YYacTUEM CIHMPTOBBIX U
aJIBJICTUAHOM TPYII U MOJIOUYHOKHCIIOE Opoxenue. [IpuMenenue riitoko3pl, eé
3Ha4eHHE B JKU3HENCATENbHOCTH opraHusma. Jlucaxapuasl: caxaposa,
MasbTO3a. BoccraHaBnuBaronye M HEBOCCTaHABIMBAIOIIME JHCaXapUIbl.
I'mpponns  nucaxapunos. Ilomucaxapuasl: kpaxman, rimkoreH. CrpoeHue
MaKpOMOJIEKYJ KpaxMmaia, IJIMKOreHa U LEJUIIoNIo3bl. DU3HUecKue CBOWCTBA
KpaxMaja WM ULeJUIIJIO3bl. XUMHUYECKUE CBOWCTBA Kpaxmaja: THUIpPOJIU3,
KayecTBEHHasl peakiuss ¢ HOoJOM. XHMMHUYECKHE CBOWCTBA LIEJUIIOJIO3bI:
THJIPOJIN3, TOJydyeHue >PUpoB UHeiIroso3bl. [loHsTHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK)

3.16

AMHHBI. AMUHBI KAK OPraHUYECKUE OCHOBAHUS: PEAKIIMU C BOJIOU, KHCIIOTaMH,
peakuuss TropeHus. AHWIMH KakK IpPEJCTaBUTEIb apOMaTUYECKHX aMUHOB.
XUMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJCHCTBUE C KUCIOTaMH, OpOMHOMN
BOJIOM, oOkucieHue. IlonydeHue amMuHOB aJKWIMPOBAaHUEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

3.17

AMHUHOKHCIOTHI M OelKU. AMHMHOKHUCIOTHI Kak aM(oTepHble OpraHuuecKue
coequHeHusl. OCHOBHBIE aMUHOKHCIIOTHI, OOpasyrouue Oenku. XUMHUYECKHe
CBOMCTBa O€IKOB: THAPOJIU3, IEHATYpalltsl, KaUeCTBEHHbIE (LIBETHbIE) pEaKLIUU

Ha Oenku

3.18

CrpoeHue M CTPYKTypa MHOJUMEPOB. 3aBUCHUMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHHust MosieKyld. OCHOBHBIE CIOCOOBI IMOJIyYEHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUIl: peakluy NoJIMMepHU3aluu U noaukoHaeHcanuu. Knaccudukarus

BOJIOKOH

3.19

Nnentudukanus opraHnuecKnx CoeTMHEHUH. Perenne skcrnepuMeHTaTbHBIX

3ala4 Ha pacCliO3HaBaHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHN4YCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMmus B moBceAHEeBHOW u3HU. [IpaBuiia Ge3omacHOil paboOThl € €AKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XUMHS ¥ 310POBbE. XUMHUSI B METUIIMHE. XUMHUS U CEIBCKOE X03IUCTBO. XUMHUS
B MMPOMBIIJICHHOCTA. XUMHUS U SHEPTeTHKA: TIPUPOTHBIA U MOMYTHBIN HEPTIHON
rasbl, UX COCTaB U ucnoib3oBanue. CocraB HepTu U e€ mepepadboTka (IpUpOoaHbIE

VCTOYHUKH YTIJIEBOIOPO/IOB)




4.3

XUMHUA U IKOJIOTHSA. XHMHYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpedbl U €ro
nocaenctBus. Oxpana ruapocgepsl, MOUBbl, aTMOC(ephl, (IOpbl U (hayHbI OT
XUMHAYECKOro 3arpsisHeHus. llpoOGiemMa OTXOMOB M TMOOOYHBIX MPOTYKTOB.

AJ'IBTCpHaTI/IBHBIC HNCTOYHHKHU SHEPIUU

4.4

OOu1re mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIOCO0aX MONYYSHHsS] XUMUYECKUX
BELIECTB (Ha NpUMEpEe MPOM3BOACTBA aMMHUaKa, CEpHOW KUCIOTh). UEpHas u
userHas  Merauryprus. Crexkio M CWIMKAaTHas  IPOMBIIUICHHOCTD.
IIpombinennass  opranudeckas xumus. CpIpb€ 1 OpraHUYeCcKOU

MPOMBIINIJICHHOCTH

Tunel pacyETHBIX 33724

5.1

Pacuérbl macchl BemiecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

BEIIECTBA, MAaCCE UM 00BEMY OJHOTO U3 YYACTBYIOILUX B PEAKLIUU BEILECTB

5.2

Pacuérsl TermnoBoro 3¢ dexra peakuuu

53

PacuéTtel 00EMHBIX OTHOIIIEHHI ra30B IIpu XUMHYCCKUX PCaAKIUAX

54

Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN

OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

5.5

Pacuéter MmaccoBoit i 00BEMHON JOTIM BBIXO/IA MPOAYKTA PEAKIIMHA OT

TCOPECTUYCCKH BO3MOKHOI'O

5.6

Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIH
OJIHO M3 BEILECTB JAHO B BUJE PacCTBOpa C ONPEAEIEHHON MacCoBOM 1oyen

PacTBOPEHHOTO BEIIECTBA

5.7

Pacdé€Thl ¢ UCIOIBL30BaHUEM MOHATHI «MaccoBast AO0JIs», «MOJISIpHAA

KOHIOCHTpausAa», «paCTBOPUMOCTL»

5.8

Haxoxaenne MosieKymnsipHON (opMyJIbl OpraHM4ECKOro BEIIECTBA 10 €T0
IINIOTHOCTHU U MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOAIIHNUX B €0 COCTaB, UJIH I10

MIPOJYKTaM CrOpaHUs
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