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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriyOJIEHHOTO HW3Y4YEHUsI 3aHMMaeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJAUMYIO IS
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XWMHM Ha3Hau€HUE MpeaAMeTa «XUMHUSD» MOJydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMNOJHSIEMBbIE MPOrpPaMMON MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeIbHBIX JOCTIKCHUN OOYy4Yaroluxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT W3Yy4eHUsT B paMKax OTIENbHbIX mpoduiiei, mnpegycMaTpuBaeT
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pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIENOBATEIbHOCTh HU3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMS YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUH TIPEeaMETOB 0a30BOr0 U YriayOJEHHOrO YpPOBHEM B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUAJIBHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedoBannii ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHHUs (eaepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHMM, YMEHHH palMOHAIM3aliu y4eOHOro Tpyna M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh IHPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHuaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX MPOTEKaHUS peakUui,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHYECKass CBsI3b OOBSACHAETCS C TOYKU 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH IIPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 60ab110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONbLINI yAENbHBIN Bec OyneT UMETh OpraHuveckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO

4



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUNUABL, OEIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4YEeHHUsS CYUIHOCTH MPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HayYHbIX
3HAHUM M3y4eHHE NpeaMera «XUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Tpu n3yyeHun yueOHOTo npeameTa « XumMus» Ha yriayOJ€HHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JAEITEITbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemenne 3Toi 3anaum Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroiaracT pealn3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON OE€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBbIX UCTOYHUKOB YHEPTHUH, B
0o0ecCreyeHnn palUoOHAIBHOTO MPHUPOJIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH eCTeCTBEHHO-HAYYHON KapTHUHBI MUpPa: (PyHIaMEHTATIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMHM BEIECTBA HA PAa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX M
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMHUYECKUX pPEAKLUUH, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX M€ U MpoOJeM COBPEMEHHOM XWMHHU, Al OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLIY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
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aHaJIM3a M OIICHKH C MO3UIMHA 3KOJIOTMUYECKOM 0€30IMacCHOCTH MOCJIEACTBUN
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPE/ICTABICHUHN 0 HAYYHBIX METO/IaX IMO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHYECKHX SBJICHHH, HMMEIOIIMX MECTO B MPHUPOJAE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3aa4H, Kak:

BOCIIUTAaHNWE YOESKIEHHOCTH B TIO3HABACMOCTH SIBJICHUH TIPHPOJIHI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHNEe yYMEHUH W HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHIYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 Jaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HEZIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIN3AIIMN AaTOMHBIX OpOUTANIeH yriaepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJiMBaHWE W TOPEHHUE), KOHCTPYUPOBAHHME MOJEIEH MOJIEKYJ OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIONIEHTAaH, [IMKJIOTEKCaH) NUKI0aNKaHOB. CIOCOOBI MOMyYEHHUS U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepoja, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOJTyYeHUS U IPUMEHEHUE KA IUCHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKUHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH3oa. DU3MYECKHEe CBOMCTBA apeHOB. XUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEeaKIMK 3aMeNIeHUsI B O€H30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM PAIMKAIIC, PEAKIUU IPUCOCIUHEHUS, OKUCIECHHE TOMOJIOIOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB cTupoiia. [Tomumepuzanus ctuposa. CriocoObl MOIydeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHI), PUDOPMUHT, THUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNmly, IUaHOTPYyMIy,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHUMOJICWCTBUE alETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHWYECKUMHU U  HEOPraHUYECKUMHM  KHUCIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakIuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMosornueckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxnenue B ipupoje u npuMenenue. [lomucaxapuasl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOIO3bI: TUIPOIU3, ModydeHue 3(pupoB 1emutono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OpraHunvecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoOJIeKyJe aHWiIMHA. (OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHas WM TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJYUYEHUS, ONpEAeSICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.
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['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHONmorus: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO ITUTAHUA,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHH. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX Y CJIOKHBIX BEUIECTB I10 TPYIIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa [[.1. MeHpeneena.

XuUMHUYecKass CBsI3b. BHAbI XMMMYECKOW CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3G(HEKThl XUMUYECKUX PEeaKIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. DaKTOpbI, BIUSIOIIME HA MOJIOKEHUE XWMHYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWUTpaibHasi,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAaHOBUTENU. MeTon »3JeKTpoHHOro OaliaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMUECKUX PEHIETOK, IPOBEICHUE PEaKIil HOHHOTO 0OMEHa, ONpeeIICHHE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HeMmeTauioB B [lepruoandeckoi cucteMe XuMHIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yriepoja).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHHM.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepsl( V). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUAbI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. Dochunpl u pochun. Oxcuasl dochopa, ochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yranepona(lV), yronbnas kuciota u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoydeHus, (GU3ndeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O000JOUYEK aToMOB MeTaioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonsartue o koppo3uu MeramuioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3n4ecKue 1 XuMUYECKUe
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIWHEHHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.
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ATIOMHUHWI: TTOydeHue, Pu3ndecKue 1 XUMUIECKHe CBONCTBA, IPUMEHCHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3znyecKue U XUMHUYECKUE CBOWMCTBA JKejie3a U ero coeauHeHuil. OKCubl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCTMHECHUI.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
MICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOYHO MCIIOJIH30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
nieIoued, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJIa
W KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB aIOMUHUS U IIUHKA C
pacTBOpaMM KHCIIOT U IIEJOYEHN, PEIICHHE SKCIEPUMEHTANBHBIX 3a7a4 M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAy4YHOTro uccieaoBanusa. Hayuneie
MPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJTyYeHUs] BaKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, MeTaHoa). [IpoMbliieHHbIE CIOCOOBI MOTYYEHUsI METAILJIOB U CILJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUU MEIUIUHBI.
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XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérurle 3amaqn.

Pacuéter: mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHUX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMUECTBA BEILIECTBA) IPOAYKTOB PEAKILIUH, €CJIA OJHO U3 BEILIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTa PEakLuu, €CIU OJHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, J0JM BbIXOJA NPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwwed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KJIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BEILIECTBO,
TeNOo, 00BEM, arperaTHOe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKpPOAJIEMEHTBI, OCJKH, XUPbI, YIIEBOAbl, HYKJIEUHOBBIE KHUCIIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHoNorusa: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJULyprusi, CTPOUTENIbHbBIE
MaTepHualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIICHHOCTD,
dapmareBTUUECKAS IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPHAJIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOLUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTH OOYyYaloImMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATENILHOM M TMPAKTUYECKON JESTEIbHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcsi B MPOIIECCEe peaau3aiuu 00pa3oBaTeIbHON JACSITENBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YUEOHOU NEATEIbHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pe3yJbTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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MHTEpeca U M03HaBaTebHBIX MOTUBOB B MTOJIYYE€HHUH U MOCIETYIOLIEM aHATTU3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHILIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NEeSATETbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMHH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUUECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELIeHHs BOIPOCOB PAallMOHAIBHOIO MPUPOIONOJIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
IpPEeACTaBICHUs] 00 OKpYXaloUIEM MHUpE Kak O €IMHCTBE IPHUPOAbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UBWIN3ALMY: B €€ TYMaHUCTUYECKOW HAMTPABJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B PpELICHUU TIJI00aNBHBIX MpoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUM YCIIOBHUI
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY OOpa30BaHUI0 U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKue AeMCTBHSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
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3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyia, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpU PEIICHWH Y4eOHBIX TO3HABATEIbHBIX W MPAKTHYCCKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMHUYECCKUX
peaKkuuy;

bopMyIMpOBAaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUE€CTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
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KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM IMPOBEACHHBIX HCCIACAOBAHUMN ITyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid alroputM ACHCTBUN IpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE camMoOaHajau3a Hu
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHWUA W TMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX
CUTYaIUsX, a TAK)KE B PEaIbHbIX KU3HEHHBIX CUTYyAIlUsX, CBSI3aHHBIX ¢ Xumue. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHb MO TOJlaM
W3YUYCHHS.

10 KUIACC
[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:

23



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun palMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U IPUPOAHOMU Cpejie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajadkai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpallCHUs OHHEPruu TMPU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJIEHUI; TPEICTABIICHHS O
MEXaHM3Max XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHUS, O B3aAUMHOM BIIMSIHUU aTOMOB U T'PYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexti, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIUIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJA, IEPEePadOTKH HEPTH);

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MHPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILIECTB;
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COCTaBJISITh YPABHEHUS XMUMHYECKUX PEAKIIMA W PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi  TMOCPEACTBOM  COCTaBICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

M3TrOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHWYECKUX BEIECTB JUIsl WILTIOCTpAIluU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHYECKOU
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICUHOBAS, MAaJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, O- W T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTHYECKHUX YTIJIEBOJAOPOJOB, CIUPTOB, AlbJIETHI0B, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIIOXXHBIX A(DHUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBoJoB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIWA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;
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c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIC OTEPAIIMH MBICIIUTEIHHOM
JEATCIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CHCTeMaTH3allulo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHPA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSAM XMMHUYECKUX DPEAKIUU C UCIOJIb30BAaHUEM (PU3UYECKUX BEIMYMH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PaCU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCITIOJI30BATh TOJYUYCHHBIE 3HAHUS I IPUHATHS TPAMOTHBIX PEIICHUI mpobiieM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTaHMYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJACCOB W
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHOro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTaBISATh B pa3audyHorl Qopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIECHUS PUCK-TI0JIb3a;
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c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUU HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTbh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAlIMS, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3AKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIC MPEJCTABICHUS O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TePMOIUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUS, O XHMHUYECKOM PaBHOBECHUHU,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
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BEUIECTB B OBITYy W MPAKTUYECKON IESATENbHOCTH YENOBEKa, OOIIMX HAy4YHBIX
NPUHIUIAX XUMUYECKOTO TPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIe MPU3HAKK TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJIS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XHMHUYECKUX  PEaKIIUH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBINA MEXAaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peaki, U3MEHEHHIO CTEHeHen
OKHUCJIEHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYAacCTHIO KaTalu3aTopa W JIpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(DUKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
U. MenneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnam Ilepuonnueckour cucremsr I, U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKHMMH BEIIECTBAMHU C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;
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cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX IOJHBIX WU
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJN3d;  PEaKUIHMI
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XAMHUYECKUX PEAKIUN C Y4ETOM HUX JHEPreTUUECKUX XapPaKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEaKIIUH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIMPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHSATh 3TU 3HAHUS IIPU IKCIEPUMEHTAIBHOM UCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHUS XMMHUYECKHX SIBJICHUH, HMMEIOIMINX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATENLHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO EIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s¢dexra
pEaKINM; 3HAYEHUS BOJOPOIHOIO IMOKAa3aTessl PAaCTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BHUJE PaCTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakuuii HOHHOro  OOMeHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOIIBIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, pPEIICHUE
OKCIIEPUMEHTAIbHBIX 3adad 1o TemaM «Metautey u  «Hemeramis»y) ¢
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coOJII0IeHHEM TIPaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (HopMynupoBaTh LIETIb UCCIETOBAHUS, IPEACTABIATh B Pa3IMYHOIM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OIEGHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOJIIO/IaTh MPaBUiIa MOJIb30BaHUS XUMUYECKOM
mocy/Iol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEILHOCTH B IEJSIX COXPAHEHUs CBOETO 3JI0POBbsI, OKPYXKAIOIIEeH MPUPOIHON
Cpellbl M JOCTHXKEHHMS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKMBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBINA IOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
[Tpenmet oprannyeckoii xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 https://m.edso00.ru/61HH8J58X
M. bytneposa
Wroro mo pazneny 8
Pa3znea 2. YrieBoaopoasl
1 _
2.1 PEACIIBHBIC YIIICBONOPOAR! — QIIKAIEL, 5 https://m.edsoo.ru/LC5J74CMA
LUKJIOAJIKAHBI
H :
2.2 CHPEACTILHBIC YITICBOAOPO/BI: AIKEHAL, 14 1 https://m.edsoo.ru/O0BNBOPH31
QJIKaTUECHBI, AJTKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (apeHsbl) 8 https://m.edsoo.ru/3KLA1L26M
IT
2.4 PHPOHKIE HETOTHHIA YIICBOAOPOAOR 4 https://m.edso0.ru/RY NBZAWA4
U UX nepepadboTka
2.5 ["asoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1 https://m.edso0.ru/JI9OENZ9M
Hroro mo pazneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHnst
3.1 Cnuptsl. @enon 11 1 https://m.eds00.ru/TJI36WGJ5
KapOoHHIBHBIE COCTUHEHHUS: AJTbIET B
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 1 https://m.eds00.ru/O2NWGJZU2

Crnoxnbie 3¢upsbl. Kupbl

31


https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YrneBoas 9 https://m.eds00.ru/962BYGF10
Hroro no pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 https://m.edso00.ru/K8B3H5PS1
Hroro no pazaeny 12
Pa3zgea S. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUSA

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTshI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuit
II
11 JAROH T L cPHOMIRCORA CHETCMA 9 https://m.edsoo.ru/R39EAGJIPC
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
1.2 Crpocnne sewectsa. Muoroodpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMUYECKUE peaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 Hemerannsl 31 https://m.eds00.ru/9NCC2YQRJ
2.2 Mertainsl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Paznen 3. Xumus 4 :Ku3Hb
M . X
3.1 CTOADT HOSHATIDE B XU MM 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOTPAMME
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https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN

https://m.edsoo.ru/48G4H34K4

DJNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BasneHTHbIe BO3MOXHOCTH
aToMma yriaepoja

https://m.edso0.ru/ODI6GT8LIR

XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH

https://m.edso0o0.ru/C42CCDY5S

Teopus crpoenus
OpPTraHUYECKUX COCTMHECHUN A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Bust m3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHASI.
OnexTpoHHbIE 3G (DEKTHI B

https://m.edso0.ru/GN3QZ8AHX
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https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OpraHuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U
cucTeMaTuyeckas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakiuii B
OpraHN4YeCKON XUMHH

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/M5DJYMP9M

https://m.edsoo.ru/SKOA3EB67

10

AJIKaHBI: TOMOJIOTUYECKUH DS,
oOuras popmyina,
HOMEHKJIaTypa U U30Mepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

du3znuecknue U XUMHUECKHIE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/SHWFWZ174

https://m.edso00.ru/GV8LNQJ3X

11

HaxoxxneHnue aiikaHoB B
npupojie. CriocoOb! MOTyIeHHS
Y TIPUMEHEHNE aJTKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{ukmoankaHbl: 00IIast
dhopmyna, HOMEHKIATypa 1
n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS
Y IPUMEHEHNE

https://m.edso0.ru/Q4B59001A
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https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

14

15

16

Pemrenne pacuy€THbIX 3a1a4 HA
oTmpeIeIICHUE MOJICKYIIIPHOM
(hopMyJIBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
ATOMOB BJIEMEHTOB, BXOIIIIHNX
B ero cocTtaB. CucreMaTH3aIus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH P,
oburast popmyrna,
HOMEHKJIaTypa, 3E€KTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mosiekyi. CTpyKTypHas U IUC-
TpaHC-U30MEpHs AJTKEHOB
dusznyeckre ¥ XUMHUYECKHE
CBONCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBa

CriocoObl mostyueHust u
NPUMEHEHHE aJTIKEHOB

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edsoo.ru/6 XZHRIRTW

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpakTnueckast padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

19

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

AnKaaMeHbl: CONPsKEHHBIE,
H30JIMPOBAHHEIE,
KYMYJIHPOBAHHBIE.

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

37


https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

20

21

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX JTUEHOB

CrniocoOsl mostyueHus: u
MIPUMEHEHUE aJIKaIUEeHOB

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

22

23

AJNKUHBI: TOMOJIOTHYSCKHI
psia, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hu3nvecKue
CBOMCTBa

XHUMHUYECKHE CBOMCTBA
AJIKNHOB

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7A03SUC

24

25

26

KauecTBenHsble peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl mostyueHust u
IIPUMEHEHNE AJIKUHOB

Pemenue 3agayd: pacu€rsl 1o

YPAaBHEHUIO XUMHYECKON
peakuuu

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

27

Cucrematusanusa 1 0000IIeHne
3HAaHWH I10 TeMeE

https://m.edso0.ru/19DNOP1NS8

28

ApEeHbI: TOMOJIOTHYECKUH psf,
obmas hopmyna,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE

https://m.edsoo.ru/WNNGDLBK5D
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https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

MoJIeKyJ1 O€H30J1a B TOTyoJIa,
uX (pU3NYECKHE CBOWCTBA

29

30

31

XUMHYECKUE CBOMCTBA aPEHOB:
peaKiy 3aMeIeHUs
XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOIOB OEH301a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUPOJIa

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BELIECTBA

https://m.edso0.ru/QFKSRGCXW

33

34

35

CrniocoOsl mostyueHus u
MIPUMEHEHHE apEeHOB

I'enetnyeckas CBS3b MEKAY
Pa3TUYHBIMH KJIaccaMu
YII€BOJOPOIOB

Pacuérel o ypaBHEeHUAM
XUMHUYECKHUX PEaKIIHi.
CucreMaru3anus u 0000IIeHHE
3HAHUH T10 TeMe

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo0.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsiii ra3. [lomyTHeie
He(TSIHbBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

38

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenue

https://m.edsoo.ru/BDDEXD2FV

https://m.edso00.ru/ORE9Y2CYG

39



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

MPOAYKTOB MepepabOTKH
HedtH

39

40

41

42

43

['enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB
["anorenonpousBoHbIE
YIJI€BOJOPOOB: 3JIEKTPOHHOE
CTPOCHUE; PEAKIUU 3aMEILCHUS
rajoreHa

JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JINTAJIONCHAIIKAHOB C MarHueM
U [IUHKOM

CucreMaru3anus 1 0000IIeHHE
3HaHUH 110 paslueny
"Yranesonopoast”
KonTponbHas pabota mo Teme
"Yranesonopoast”

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OHOATOMHBIE
CIIHPTHI: TOMOJOTHYECKHH P,
obmas popmysa, CTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOMCTBA

https://m.edsoo.ru/I9INSKPMLB
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https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

45

XUMHUYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObI mosryueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

48

49

50

[Ipocteie 3hupsr:
HOMEHKJIaTypa U U30Mepusl,
0c00EHHOCTH (PU3MUECKUX U
XUMHYECKHX CBOMCTB

MHOroaroMHbIE CITUPTHI:
ATUJICHTIIMKOJIb U TJIUIECPHH,
nux (1)I/ISI/I‘I€CKI/IC U XUMHUYCCKUEC
CBOMCTBA

CriocoObl mostyueHust u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

deHo: cTpOCHNE MOJIEKYITH,

¢du3nyeckre CBONUCTBA.
TokcuuHocTs (heHoNa

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG5AX

https://m.edsoo.ru/EU9L4B5H6

https://m.eds00.ru/0117TP1EX

51

52

53

Xumudeckue cBoicTBa (heHoma

CriocoObI nostyueHust u
NpUMEHEeHHe PeHoa

[TpakTuyeckas pabora Ne 2.
Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edso0.ru/SHIGNHMGK
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https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK

54

Cucremarusanusa 1 00001IeHnE
3HAaHUHU 110 TEME

https://m.edso0.ru/J7BOQOWB6

55

Anbaeruipl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMIILHOM TPYIIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 00IIas
dhopmyna, u3omMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJBIETUABI U KETOHBI:
(u3nUYecKre CBOMCTBA;
peaKuy MPUCOCTUHCHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

PeaKI_II/II/I OKHUCJICHUA U
Ka4CCTBCHHBIC pCAaKIIUU
AJIbACTUI0OB U KETOHOB

CriocoObl mosryyeHust
aNTb/ICTU/IOB i KETOHOB

https://m.edsoo0.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

59

OAHOOCHOBHBIE NpEIETbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYII

https://m.edso0.ru/SAG3IMM12R

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(du3nueckue cBOCTBa

https://m.edso0.ru/88RK8HSL4

61

62

XHWMHYECKHUE CBOMCTBA
MpeiedbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOH KUCIIOTBHI.

https://m.edso0.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4Z0

42



https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ

MHoroo0pasue kapOOHOBBIX
KUCIIOT

63

OCOOEHHOCTH CBOICTB:
HEMpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNM BBICIINAX
KapOOHOBBIX KHUCJIOT

https://m.edso0.ru/PO7B20AZG

64

[TonsATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

66

67

CriocoObl nostyueHus u
pUMeHeHHe KapOOHOBBIX
KHCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psif, oOrmas
¢bopmyna, u3oMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
CBOMCTBa 3(UpOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

68

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peaKuru, Ha ONIPEETICHUE
MOJIEKYJISIPHOHN (pOPMYITBI
OpPraHMYeCKOro BEIIECTBA

https://m.eds00.ru/K51200HVD

69

[IpakTnueckas padora Ne 3.
Pemenne OKCIICPUMCHTAIIBHBIX

https://m.edso0.ru/OGEJG1Z6Q
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https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q

3agad no Teme "KapOoHoBbIe
KUCIOTHI. CioxHbIE 3pupb!"

70

71

72

73

74

Kupsr: crpoenue, puzndeckne
Y XMMHYECKHUE CBOMCTBA
(rugponus)

OcoOEHHOCTH CBOWCTB JKUPOB,
COJIEp>KaIINX OCTATKU
HETIPECIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie

Mpu1a Kak coJIA BBICIINX
KapOOHOBBIX KHCIIOT, UX
Morouiee aeiicrsue. [lonstue o
CUHTETUYECKUX MOIOLIUX
cpeacteax (CMC)
I'eneTnyeckas cBA3b
YII€BOAOPOIOB U
KHUCJIOPOJCOACPIKALUX
OpPraHUYECKUX BELIECTB
Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKIINH

https://m.edsoo.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE?Y

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMatusanus 1 00001IeHne
3HAHU 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO01mmas xapakTepucTHKa
YTJIEBOJIOB U KJIaCCU(DUKAITHS
YTJIeBOJIOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

https://m.edso0.ru/01RIX8HGR
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https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR

77

Monocaxapuabl: pusnyeckue
CBOMCTBa M HaXOK/ICHHUE B
npupoe

https://m.edsoo.ru/8SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAa4YCHUC B
KHU3HCACATCIIbHOCTH
opraHusma

https://m.edso0.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJjbpT03a U JaKTO3a.
Haxoxnenue B mpupone u
MPUMEHEHUE TUCAXAPHUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

81

82

83

[Tonmucaxapupl: cTpoeHue
MaKpOMOJIEKYJI, (PU3nYecKue u
XHMHYSCKHE CBOMCTBA,
IpUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHbIX 3a7a4 Ha
oTpesieNieHUe JI0JIM BBIXO/1a
MPOJYKTa PEaKIUu OT
TEOPETUYECKH BO3MOKHOTO
Cucrematusanusa 1 0000IIeHne
3HAHUU TIO pa3aeny

https://m.edsoo.ru/52Z6 UKUNG

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

85

KonTponbhas pabota no teme
"Kucnoponacoaepxaniue
OpraHNYeCKHUE COCTUHEHUS"
AMUHBL: KJIaccupuKams,
CTPOEHHUE MOJIEKYJI, 001Iast

https://m.eds00.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V
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https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

dbopmyia, nzomepus,
HOMEHKJIaTypa U (PU3HYCSCKUE
CBOMCTBa

86

87

88

XUMHUYECKUE CBOMCTBA
anmn(aTuuecKux aMHHOB

AHWIVH: CTPOEHUE aHWINHA,
0COOEHHOCTU XUMUYECKUX
CBOWCTB aHWJIMHA

CriocoObl nostyueHus u
IpUMEHEHHE Al (aTHYECKUX
aMHMHOB

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
(dbu3nueckue cBOMCTBA.
OTtnenbHbIE IPEACTABUTENH 0L
AMUHOKMCIIOT

https://m.edso0.ru/ROIQFGFVC

90

91

XnMHUyecKre CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrMYECKOE 3HAUECHHUE
amuHokuciiotT. CuHTE3 U
TUAPOIIN3 TIENTUIOB

benku xak npupoaHsie
MOJTUMEPBI; CTPYKTYPbI OEJIKOB

https://m.edso0.ru/16QZ981XZ

https://m.edso00.ru/C031GD96B

92

93

XUMHUYECKHUE CBOMCTBA OEIIKOB

A3zoTcoaepxaiiue
reTePOIMKINYECKUE
coenuHeHus. HykiaenHoBbie

https://m.edso0.ru/67MDSJICA

https://m.eds00.ru/6 A9U8JK1G
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KHCJIOTBI: COCTaB, CTPOCHUC U
Ouooruyeckas PoOJib

94

[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTAIBHBIX
3aJ1a4 110 TEME
"A3oTcoaepkaiiue
OpraHUYeCKHUe COeTUHEHUA"

https://m.edso0.ru/NC46Z2YR7

95

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3amau o Teme "Pacno3HaBanue
OpraHUYECKUX COCTUHCHHI"

https://m.eds00.ru/4GSLO35TE

96

97

98

99

KonTponbhas pabota no teme
"A3oTcoaepKaiire
OpraHu4ecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHHUI U METOOBI UX
CHUHTE3a —IOJIMMEPU3aUs U
MMOJIMKOHICH CAITHS
IInmacTmaccel. YTunmzamus u
nepepaboTKa MIacTuka
DacToMepbl: HaTypAJIbHBIN

CUHTETUYECKUE KayUyKH.
Pesnna

https://m.edsoo0.ru/R69Q6G80U

https://m.edsoo0.ru/7SVQS1I0N

https://m.edsoo.ru/IU7EQ648Y

https://m.eds00.ru/SO6ALFPLS8

100

BonoxHa: HatypanbHBIE,
HUCKYCCTBCHHBIC,
CHUHTCTHUYECCKHUE. HOHI/IMepBI
CIICHUAJIBHOI'O Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H
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[TpakTuyeckas padora Ne 6.
101 Pemenue skcniepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue

j1acTMacc U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

O0001IeHYE ¥ CUCTEMATU3 AU

102 W3Y4EHHOI'0 MaTepuaa 1o
Teme ""BbICOKOMOJIEKYIIApHbIC

coenuaeHus"

https://m.edsoo.ru/REGCOZS45

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

48



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XUMUYECKUH 37eMeHT. M30TonbI
CtpoeHue 3NIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
qrcna
Krnaccudukanus XuMuueckux

3 3JIEMEHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AJICMEHTHI)
Pacnipenenenue 351eKTpoHOB 11O

4 HPCACICHIE SJCKTPOHOB I 1 https://m.eds00.ru/HNSVIRET2
aTOMHBIM OpOUTaISIM
DNeKTpOHHbIE KOHPUTypaluu

) aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.eds00.ru/56M011PUG
1 BO30Y)XJIEHHOM COCTOSTHUHU
DNeKTpOHHbIE KOH(PUTypaluu

6 VOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTpOOTPULIATETbHOCTh
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX 3emeHToB /I, U.

7 A 1 https://m.edso0.ru/RRTS1FRBD

Menpeneesa, cBS3b €
COBPEMEHHOW T€OpUel CTPOCHUS
aTOMOB
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https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
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https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYIIIaM
U TIepuoIam

Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHY MABMC

10

Bunn XuMu4ecKkou CBSI3H.
MexaHu3mMbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMoneKysapHbIe
B3aHUMOJICHCTBHS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

14

BemectBa MonekynaspHOro u
HEMOJICKYJIIPHOTO CTPOCHHSI.
Tunel KPUCTATTUYECKUX
pPEILIETOK ¥ CBOMCTBA BEILIECTB
[TonsTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUIHBIX pacTBOpaxX

https://m.edso0.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMIO
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https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

HcrrHHbIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObI BBIpaXKeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agau c
HCIIOJIL30BAaHUEM ITOHSATHI
""MaccoBasi 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAsA

KOHIIEHTpanus"

https://m.edso00.ru/9YYG9X6FN

18

19

Knaccudukanms n
HOMCHKJIATYpa HEOPTaHUUECKUX
BEIECTB

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

20

21

KonTponbHas padora no temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
Menneneesa", "Ctpoenue
BemecTBa. MHOTrooOpasue
BelecTs"

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYEeCcKOl XUMUU. 3aKOH
COXpAaHEHHUS MacChl BEUIECTB;

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZMS8REE
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https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
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https://m.edsoo.ru/ZOMZM8REE

3aKOH COXPaHEHUs
MIpEeBpALICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX

22

TemnoBbie 3¢ hexThI
XUMHUYECKUX PEAKLUN.
Tepmoxumuyeckre ypaBHECHHS

https://m.eds00.ru/9TSXHFEMT4

23

24

25

Boluucnenus no ypaBHeHUSIM
XMMHYECKUX PEAKIUHN U
TEPMOXUMHUYECKUM YPABHECHUSIM

CKOpOCTh XMMUYECKOH peakiuu,
e€ 3aBUCUMOCTD OT Pa3IUYHbIX
¢dakropoB. Katanus u
KaTaJlu3aTOPhI

['omMoreHHbIe U reTepOreHHbIE
peakuuu

https://m.edsoo.ru/V5WAVUX0H

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YO

26

[IpakTnueckas padora Ne 1 o
teMe "BnusHue pa3nuyHbIxX
(akTOpPOB HA CKOPOCTh
XUMHUYECKON peakuun"

https://m.eds00.ru/NGQO5JTY7

27

ObpaTtumble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOe
paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

29

IIpakTuyeckas padora Ne 2 o
TeMe "BiusHHME pa3InyHbIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUS"

DNeKTpoNIUTHYECKast
nuccormanusg. CUIbHBIE U

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/8UJMTOHPO
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https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

ciabbie AeKTponuThl. CTeneHb
JMCCOIUALINH

30

HNonHoe npousseneHue BOBL.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii nokasarens (pH)
pacTtBopa

https://m.edso0.ru/7S6FENI1YU

31

32

33

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKNE B PACTBOPAX
3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o
Teme "XUMHUUYECKHE PEeaKIuU B
pacTBOpax 3JAEKTPOJIUTOB"

OKHCIIHTEIIFHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.
Baxneinine OKUCIUTEIN U
BOCCTAaHOBHUTEIH

https://m.edsoo.ru/LSHMAMHLJ

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQA7THSZT

34

MeTo/1 37EKTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

36

DNEeKTPOJIN3 PACTBOPOB U
pacIyIaBoB BEIIECTB
Pemenwnie 3anay pa3nuvHbIX
THUIIOB

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3agad pa3nnuHbIX
TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzamus 1 00001eHne
3HaHUH o TeMe " XUuMHUUYecKue
peakuun"

https://m.edsoo.ru/O0CUUKMF1
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https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
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39

KonrponsHas pabora o Teme
"Xumuueckue peakiuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX djieMeHToR /1. .
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnueckue cBoicTBa
HEMETAJIJIOB

https://m.edso0.ru/S2T11G534

41

Annotponus HeMETauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)

https://m.edsoo.ru/DKHVETX6S

42

43

44

45

Bonopon: nonydenue,
¢bu3nyecKkrue 1 XuMHYECKHe
cBoucTBa. ['mapuael

I"anoreHsl: HaX0X/IEHHUE B
IpUPOJIE, CIOCOOBI MOTYUYEHUH,
(1)I/ISI/I‘I€CKI/IG U XUMHNYECKHEC
CBOMCTBA

l'anorenoBonopoasl.
Baxneiimue
KHCJIOPOJICOAEpIKALIUE
COEIMHEHMS TAJIOTEHOB
JlaGopaTopHsble u
MIPOMBIIIJICHHBIE CITOCOOBI
MIOJIyYEHUS TAJIOT€HOB.
[IpuMeHeHne ranoreHoB 1 ux
COCTUHEHUN

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo0.ru/SESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T
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https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
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https://m.edsoo.ru/EOAB3TJZ2
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46

[TpakTuyeckas pabora Ne 4.
Pemenue sxkciepuMeHTAIbHBIX
3agad4 no reme "l"anorednr"”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XuMuyeckue cporctsa. O30H.
[Ipumenenue kucnopoaa u
030Ha

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

48

49

50

Okcuabl ¥ TEPOKCHUIBI

Pemenne 3a1au pazmmyHbIX
THUIIOB

Cepa: HaX0X/ICHUE B IPUPO/IE,
COCOOBI OTYYEHUS,
bu3nUecKre 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo0.ru/Q8L50HZYY

https://m.edso0.ru/3JASEFNQOK

51

CepoBonoponi, Cyabpuabl

https://m.edsoo.ru/PMO9PHT23

52

53

54

Kucnopoaconepxkaiue
coenuHeHus cepbl. OCOOEHHOCTH
CBOMCTB CEPHOM KHCIIOTHI

ITpakTuyeckas pabora Ne 5.
Pemienue skcrnepuMeHTaIbHBIX
3anau o teme "Cepa u eé
coenuuenus"

A30T: HaX0X/IeHUE B IPUPO/IE,
CIOCOOBI OTYUEHUS,
(bu3nUecKre U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

https://m.edso0.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P
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https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
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https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://m.eds00.ru/271860BC3

56

IIpuMeHeHue a301a U ero
COoeIMHEHUI. A30THBIC
ynoOpeHus

https://m.edsoo.ru/MO1P0340QF

57

docdop: HAXOKICHHE B
MIPUPO/IE, CIOCOOBI MOTYYEHUS,
(bHSI/I‘IeCKI/Ie U XUMHUYCCKHUC
cBoricTBa. @ochuast u hochun

https://m.edso0.ru/PXZ01Z20QS0

58

59

60

61

Oxcunsl hocdopa,
dbocdopcoaepkame KUCIOTHI.
Comu dhochopHON KHCIIOTHI

[Tpumenenue dhocdopa u ero
coeauHenuil. @ochopHbie
ynoopeHus

ITpakTruyeckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3amad o reme "A3ot u dpocdop
U UX COeqUHEHU"

VYraepoa: HaXOXJIEHHE B
MIPUPOJIC, ATIOTPOIIHBIE
Moaudukanum; GU3ndecKue u
XAMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.eds00.ru/00ZT28DNQ

https://m.edsoo0.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2

https://m.edsoo.ru/IWDS30OTDR
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https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR

62

Oxcup yrinepona(ll), oxcun
yraepona(lV), yromnsHas
KHUCJI0Ta U €€ COJIU

https://m.edso0.ru/6DLNT13TE

63

64

65

Pemenue 3anau pa3inn4HbIX
TUIIOB

Kpemuuii: HaxoxxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUYCHHS,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA

Oxcup kpemuus(1V),
KPEMHHEBAsK KMCIIOTA, CHIMKATHI

https://m.edsoo.ru/PQWKCINJIX

https://m.edsoo.ru/R7FY3Y3BW

https://m.edso0.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coenuHennii. CTEKII0, ero
MOJIyYeHHUE, BUABI CTEKIIA

https://m.edso0.ru/IXJ00600T

67

68

69

Pemenne 3amau pa3au4HbIX
TUIIOB

CucreMaru3anus 1 0000IIeHHE
3HaHu# 1Mo reMe "Hemeranasr"
KonTponbhas padota no teme
"Hemertannsr"

https://m.edso00.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTFS

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yabTaToB
KOHTPOJIBbHON paloTHI,
KOppEeKIHs OIIMO0K

https://m.edsoo.ru/LAOAONSJ7

71

[TonoxxeHne METaIoB B
[Iepnonnueckoii cucreme
XUMHNYECKHUX IJIEMCEHTOB.
Oco0GeHHOCTH CTPOECHHUS

https://m.edsoo.ru/57FR910QP1
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https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
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https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

73

74

OO6mue ¢puznyecKkue CBOMCTBa
MeTtauioB. [IpuMeHnenue
MECTaJIJIOB B 6BITy 1 TEXHUKE

Cnnasel MetaiioB. Koppo3sus
METaJJIOB

Pemenue 3amau Pa3JINIHbIX
THUIIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edsoo0.ru/1V3XS7FEXT

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMHUYECCKUN P
HanpspkeHui mMetaiio. O0mue
CTIIOCOOBI TIOJTYYSHUST METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO1w1ast xapakTepUCTHKA
MeTaiioB |A-rpymnmnbl
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Harpuit n xanuii: nosnydeHue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BEILIECTB U UX COCIUHEHUN

https://m.edsoo.ru/W4VWNSJ5E

77

OO6mrast XxapakTeprucTruKa
Metaios ||A-rpynmsl
[lepuoanueckoii cuctemsl
XHMHYECKHUX 3JIEMEHTOB.
Maruuit ¥ KaJIbLIUI: MTOJy4YEHHUE,
(bu3nUecKre U XUMUYECKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.eds00.ru/Q4YBTZ3RY
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https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

78

JKéctkocTh BOIBI U CITIOCOOEI €8
yCTpaHEeHUs

https://m.edso0.ru/609WLKNTN

79

80

81

AJIOMUHUI: IOJTyYEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AmMdoTepHbIE CBOMCTBA OKCHIA
Y TUJIPOKCH/]IA AITFOMHUHUSI,
TUAPOKCOKOMILIEKCHI
AITIOMUHHUS, UX TPUMECHEHHUE

Pemenue 3amau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/OZHBSJBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.eds00.ru/ZCTJX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemienue skcrnepuMeHTaIbHBIX
3a1a4 1o reme "Merasuibl
IJIaBHBIX MOArpynmn"

https://m.edsoo.ru/ZR9H28T3K

83

OO6mrast XxapakTepucTrKa
METAJIJIOB MOOOYHBIX MOATPYIIIT
(B-rpynm) Ilepuoauueckoii
CHCTEMbl XUMUYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COCIMHEHU, UX IPUMEHEHUE

https://m.edsoo.ru/EMH85BONN

85

86

Baxneimue coeTmHEHNS
Maprania. [lepmanranar kanus,
€ro OKHUCIUTEIBHBIE CBOMCTBA
du3znuecknue U XUMHUUECKIE
CBOMCTBA KeJIe3a U €T0

https://m.edsoo.ru/TVZPFEX8X4

https://m.edsoo0.ru/71YSMIGSD
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https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

87

88

89

90

duznueckue 1 XUMUYECKHE
CBOMCTBA MEJU U €é
COCJIMHEHUH, UX TPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OWMHKA U €ro
COGI[I/IHGHI/If/'I, HUX IPUMCHCHUC.
FI/I)II)OKCOKOMHJICKCI)I OUHKa

[IpakTuueckas padora Ne 8.
Pemenne skcriepuMeHTaNbHBIX
3a7a4 1o teme "MeTaibl
moOOYHBIX oArpym"

Pemenune 3ama4 Ppa3JINIHbIX
THUIIOB

https://m.edsoo.ru/GET2L9K3X

https://m.edsoo0.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHrEe U CUCTEMAaTU3 AU
M3YYCHHOTO MaTepuaa 1o TeMe
"Mertamuipr"

https://m.edsoo.ru/NHKRDJUTS

92

93

94

KonTponbhas padota no teme
"Metabt"

AHanu3 pe3yiabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHs OINO0K

Poib xuMuH B 00ecrieueHUH
YCTOIZQHBOFO Pa3BUTHA
yenoBedecTBa. [loHsaTHe o
HAaYYHBIX MCTOAAX
HncCiaca10oBaHusA BEIICCTB

https://m.edsoo.ru/4Z62V30B1

https://m.edso0.ru/KGZODOKTT

https://m.eds00.ru/SSTSRWKS8
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https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

95

96

Hayunsle npuHIUIIBL
OpraHu3alu XUMUYECKOTO
npousBoAcTBa. [I[poMbllTIEHHBIE
CIOCOOBI MOTyYCHUS
BaXKHEHIIINX BEIIECTB

XUMHUYECKOE 3arpsA3HEHUE
OKpPY’KaroIllel Cpeibl U €ro
MOCJIE/ICTBUS

https://m.edsoo.ru/\V4Y20W8UR

https://m.edsoo.ru/HFYWAQ1VW

97

98

99

XuUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B
oOecrieueHNH MUIIEBOH
0e30IIacHOCTH

KocMmetnueckue u
nap@roMepHbIe CpeACTBa.
BriToBasg xumng

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxwnerime cTpouTeNbHbIE U
KOHCTPYKLMOHHBIE MaTEPHUaIIbI

https://m.edso0.ru/5FX2N2T3J

101

XHUMHUS B CENTbCKOM XO3SUCTBE.
Oprannueckue ¥ MUHEPATbHBIE
ynoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

Cucremaruzanuys u 00001eHue
3HAHU 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/IGMSCPOK9
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https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K IPE€AMETHBIM pe3yjbTaTaM

OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

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

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsT 000JI0YKa artoma, S-, p-, O-dJeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLUsSL
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepusi (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJI- M a30TCOAEPIKAIIEe COSTUHEHNUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKAass  JUCCOIMALUs,  CTETCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOEHHUS OPTaHHYECKUX
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MTPUUMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX
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1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAxX

14

1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o0ure HayyHble IPUHIMIIBI XUMHUYECKOTIO IPOU3BOJICTBA (HA IIpUMEpE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEICCTB U UX MPEBpaIleHUi
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJIeHUs (OpPMYN HEOPTraHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

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

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIECTB,
TermmoBoMy J(PQeKTy peakimuu, W3MEHEHHIO CTeleHEeH OKUCIIeHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHUX 3JIeMEHTOB | — 4 mepuonoB llepnoanyeckoi cuctemsl
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J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

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

nepuoaaM U rpymnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YPaBHEHHsSI PEAKIUi pa3IMYHBIX THIIOB; TIOJHBIE W COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUA, IIPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUI (MPOCThble BEIECTBAa, OKCUAbI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOMH JT0JIeH PaCTBOPEHHOTO BEIIECTBA MIIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIIUU
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10.3

TEIUIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOILIEHHI Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOM (POPMYITBI BeliecTBa

11

Biagenue cucteMoil 3HaHUK O METOJAaxX Hay4HOrO IO3HAHUS SIBJICHUN
HOPUPOJBI, HCHONb3YyeMBbIX B €CTECTBEHHBIX HAayKax U YyMEHHUE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TPAKTUUECKON NEATEIBHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJIB30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCHEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JJIsI OOBSCHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHSATHS

IPaMOTHBIX PEILIEHUM TPOOJIEM B CUTYaAIUX, CBSI3aHHBIX C XUMUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U IMPOBOJUTH XMMUYECKUNA
AKCIIEPUMEHT (TOJyYe€HHWE M HM3Y4YCHHE CBONCTB HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKLIUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHre  HKCHepUMEHTAJIbHBIX  33aJad IO  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalieHus C  BellecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3NU4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHaJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYIIECTBIIATh LI€IE€HANPaBICHHbIA TOUCK
XUMHUYECKOW HHGPOpMallMM B PAa3JIMYHBIX HCTOYHHMKAX (Hay4yHas H
yueOHO-HayuHasl JIUTepaTypa, CpeicTBa MAacCOBOW MH(OpMAIUHU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHopMalnio, nepepadbaTbiBaTh €€ U UCIOIb30BATH B COOTBETCTBUU C

MOCTABJIEHHOW y4eOHOM 3a1aueit

15

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,

CBSI3aHHOM C mepepaboTKOM BeIIEeCTB; CPOPMUPOBAHHOCTH YMEHHI

OCO3HaBaThb OITIaCHOCTD BO3)IGI\/'ICTBI/I${ Ha JKHBBIC OpraHu3Mbl
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OHpeIIeHéHHBIX BCIICCTB, ITOHKWMAasA CMbICII I10Ka3aTClId HpeI[eJIBHOf/'I
IIOHyCTPIMOﬁ KOHIOCHTpAlU, W TMOACHATbL Ha I[IPpUMEpax CII0COOBI
YMCHBIICHUA MW MIPCAOTBpAIlCHUA HX BpPEAHOIO BO?;I[GFICTBHH Ha

OpraHusM 4€JI0BCKa
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INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreThdyeckuM YpoBHAM. Kiaccupukanuss XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux dieMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenaeneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

13

BanentHocTb. DneKTpooTpUunatenbHOCTh. CTENeHb OKUCIICHUS

14

Bunbl xumuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJIADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAJIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON pEeHIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHs

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CuibHbIE U ciadble 31eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAas, HEWTpanbHas, IienoudHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

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

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI

68



1.12

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

pa3HbIM 3HaueHHeM PH. MeToasl anekTpoHHOro OajiaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) W HX COCAMHCHUH  (OKCHIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

W nenTudukanys HeOpraHUIEeCKUX coequHeHnit. KauecTBeHHbIe peakiny Ha

HCOPraHNMYCCKUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuit A.M. bytnepoBa. YriiepoHblii CKeleT OpraHu4ecKo MOJIEKYJIbI.
KpaTHoCTh XMMHYECKOW CBS3H. S- M P-CBsI3U. SP3-, SP2-, SP-rHOpUAM3AINH
opOuTasneit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u n3oMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOUW rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o kinaccudukanyMu OpraHMuecKkux BemiecTB. Homenkiarypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUSA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCILICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHNS (TaIOTeHUPOBaHUE,

TUAPUPOBAHUEC, TUAPOTrAJIOTCHUPOBAHUC, FI/I,Z[paTaLII/Iﬂ), TOpCHUA, OKHUCIICHUA U
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nojauMepu3ayy. IIpoMbluieHHBIe W J1a0OpaTOpHbIE CHOCOOBI MONTYYEHUs

AJIKCHOB

3.7

Ankaguensl. XMMHUYECKHE CBOMCTBA AJIKAJWEHOB: PEAKLMM INPUCOECTUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUS U noauMepusanuu. [loaydenue

AJIKaIUCHOB

3.8

AnkuHbI. XMMUYECKHE CBOMCTBA: PeaKIMK MPUCOSANHEHUSI (TaJOreHUPOBaHHE,
TUAPUPOBaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
IIOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peaknuum 3amenienus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKU U

PE3KKU METAJIIIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOYUIBLHOTO
3aMelleHHs], MPHUCOeANUHEeHUs (TUIpPUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Tonyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

3.11

3.12

3.13

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICIICTBME C HaTpueM KakK CcHoco0  YCTaHOBJEHUS  HAJIWYUA
THJIPOKCOTPYNIbI, C  TaJOreHOBOJOPOJAaMHM Kak CcHoco0  MOJy4eHHus
pacTBOpPUTENIEH, BHYTPU- W MEXKMOJIEKYJsIpHas Jeruaparanus. Peaknus
ropenus. [lomyuenue sTaHosa: peakiusi OpOXKEHHUS TIIIOKO3bI, THIpaTaIus
STWJIEHA. OTWIEHIVIMKONb W TJIMLIEPUH KaK IPEACTAaBUTENM IPEAEIbHBIX

MHOTI'0OAaTOMHBIX CIITUPTOB

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

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPENEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHBIE PEAKIMU Ha KapOOHWIbHYIO TpyHNy (peakuus «cepedpsHOro
3epkanay, B3aumoaencteue ¢ ruapokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, TruAparanydsa aneTUJICHA. AIICTOH KakK

MNpEeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH PCaKknu OKUCIICHUS allCTOHA

Kap6OHOBLIC KHCJIOTEl. XUMHUUYECKHE CBOMCTBA MMPpEACIIbHBIX OOTHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MypaBBPIHOfI
KHCJIOTHI. HonyquI/Ie NpeaAcIbHBIX OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT:
OKHCJICHHUE QaJIKaHOB, AJIKCHOB, IICPBHUYHBLIX CIHUPTOB, aJIbACTHUIOB. Bricmme

MMPEACIIbHBIC U HCITPCACIIBHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJNy4yeHUs CJIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(QUPOB B

NUIeBo U nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpPBI Kak CIOXHBIE 3(UpPbI
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3.15

3.16

3.17

[JIMIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWCTBA YKHPOB:
THJIPUPOBAHUE, OKUCIEHHE. | MApOIN3, WIM OMBUICHHE, KUPOB Kak CHOCO0
IPOMBIIIJICHHOTO MOJIy4eHHs! COJIell BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak

COJIM BBICIIHMX Kap6OHOBBIX KHCJIOT

XVUMHYECKHE CBOMCTBA TJIIOKO3Bl: pPEAKIMH C YYaCTUEM CHOUPTOBBIX U
aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpoxeHue. [Ipumenenue rioko3sl, eé
3HAUEHUE B )KU3HEJECATENILHOCTH Opranu3ma. /lucaxapuapl: caxaposa, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAIOUIME Jucaxapuibl. [ umapoinns
nmucaxapuaoB. [lommcaxapuapl: kpaxmain, raukored. CTpoeHrne MakKpoOMOJIEKYI
Kpaxmala, TJIMKOreHa M IeJuTtoo3bl. DHU3MYecKre CBOWCTBAa Kpaxmana H
LEJUTI003bl. XMMHMUYECKHE CBOWMCTBAa Kpaxmaja: TUApPOJIN3, KadyeCTBEHHas
peakuus ¢ HoJoM. XUMHUYECKHE CBOMCTBA LEJIIIOJI03bL: THAPOJIU3, IOTyYEeHUE
a¢upoB memtono3bl. lloHATHe 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aleTaTHBIHN MIEIK)

AMMHBI. AMUHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKI[UU C BOAOU, KUCIOTaMHU,
peakiusi TOpeHus. AHWIMH KaK MpPEICTAaBUTENh apOMAaTUYECKHUX aMHUHOB.
XVWMUYECKUE CBOMCTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJOM, okucinenue. IlonmyyeHne aMHUHOB QJIKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJTICBOLOPOJAOB

AMUHOKHCIOTHI U OeNKH. AMHHOKUCIOTHI Kak amM(OTEpHble OpraHuYecKHe
coeauHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, oOpasyronie Oeiaku. XUMHYECKue
CBOICTBa OEIKOB: TMAPOJIN3, IeHATypallysl, KaYeCTBEHHbIE (IIBETHBIE) pEAKIINU

Ha OeJIKI

3.18

3.19

3.20

CtpoeHue M CTPyKTypa MOJHMEPOB. 3aBHCHUMOCTh CBOWCTB TOJUMEPOB OT
cTpoeHus: MoyeKkyld. OCHOBHBIE CHOCOOBI MONTYYEHHs] BBHICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: peaKkIuy MoJuMepU3aliy 1 nonukonaeHcanuu. Kinaccudukamms

BOJIOKOH

I/IIICHTI/I(I)I/IKB.I_II/ISI OpPraHUYCCKUX coeguHeHui. Penienne

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paCliO3HaBaHHUEC OPraHUYCCKHUX BCHICCTB

I'enermueckas cBI3b MECXKAY KilaCCaMH OPraHu4C€CKuX COG}II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMus B moBceAHEeBHOW »ku3HU. [IpaBuia Ge3omacHoi paboThl € €AKUMH,

TOPHOYMMH 1 TOKCHUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMUU

4.2

XUMUS ¥ 310POBbE. XUMHS B MEIUIIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMUSA
B IIPOMBIIIICHHOCTH. XUMHUSI M SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HeTAHOM
rasbl, UX COCTaB U Ucnojib3oBanue. CoctaB HeTH U e€ mepepadoTKa (IPUPOIHBIE

WCTOYHUKHU YTIIEBOJIOPOIOB)
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XUMHUS U IKOJOTUsA. XHUMHUYECKOE 3arps3HECHUE OKPYKAIOLIEH CpPeldbl U €ro

nocneacTus. Oxpana rugpocdepsl, mouBbl, arMochepsl, GIopsl U (ayHbl OT

43 XUMHYecKoro 3arpsizHeHus. [IpoOiema OTX0J0B U MOOOYHBIX MPOAYKTOB.
AJbTepHAaTUBHbBIE UCTOYHUKHU SHEPTUU
OO61ue npeAcTaBieHusl O MPOMBIIUIEHHBIX CIIOCO0aX MOJYYEHUSI XUMUYECKUX
BelIecTB (Ha MmpUMepe MPOU3BOACTBA aMMHaKa, CEpHON KHUCIOThI). YépHas u
4.4 uBetHas  Metamyprus. CTekino M CWIMKAaTHas  MNPOMBIIUIEHHOCTb.
[IpombinenHass  opranudeckas xumus. CpIpp€ Uil OpraHUYECKON
IIPOMBIIUIEHHOCTH
5 Turnel pacu€THbIX 3a1a4
51 Pacuétbl Macchl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIECTBa, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIMUX B PEAKIIUU BEIIECTB
5.2 Pacuértel TernoBoro ¢ dexra peakuu
5.3 Pacuétbl 00bEMHBIX OTHOLIECHHH ra30B MPU XUMHUYECKUX PEaAKIIHUIX
5.4 Pacuéter macchl (00bEMa, KONMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU
' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH)
55 Pacuétel MmaccoBoi i 00BEMHOM J0OJTM BBIXOJIA MPOIYKTA PEAKIIMHA OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérbr Mmacchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIUU, €CIIH
5.6 0oaHO U3 BelIECTB JaHO B BHJE PACTBOPA C ONPENEIEHHOM MaCCOBOM HoIei
PacTBOPEHHOIO BEILIECTBA
5.7 Pacuétel ¢ ncronp30BaHNEM MOHATHM «MaccoBas 10JIs1», «MOJISIpHas
' KOHLEHTPALUs», «PaCTBOPUMOCTBH»
Haxoxnenne MoiexkynsipHoi (hopMysIbl OpraHM4ecKOro BELIeCTBa 10 ero
5.8  WIOTHOCTH M MAcCOBBIM JIOJISIM DJIEMEHTOB, BXOAIIMX B €T0 COCTAB, UITH T10

IIPOJIYKTaM CrOpaHUs
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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