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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOM 00pa3zoBaTEILHOM MTporpamMmMsbl cpeHero ooimiero oopazopanusi(DOOIT
COO), npencrasieHHbix B denepanbHOM TOCyJIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deneparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO W3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTaldyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpamme mno XWMHM Ha3Hau€HUE TMpeaMeTa «XHUMHUS» MOJydaeT
NOAPOOHYI0O  HWHTEPIpPETallMil0 B COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ybTaToB OOydYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHMH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYCHHE TPEICTABICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeieSICHHe: TPHUHIIUIIOB CTPYKTYPUPOBAHMUS UM TIOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIGHKH 00pa30BaTeNIbHBIX JOCTHKEHHH O0O0y4aromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUCHUST XUMUH:

e yCTaHABIWBAaCT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



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

o 1aéT mpuMeEpHOE pacrpeiesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOT O IS
U3YYEHUS OT/IEIbHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO MOCJIEIO0BATEIIBHOCTh H3YYEHHS] Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPIKATEIBHOM XapaKTEpPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTENbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0HO-IT0O3HABATENbHBIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl. 3a IpeeIaMHl YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOIIEH COAEpKAHUSI Y4YEeOHOro mpeameTra «XHUMHD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B cootBercTtBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJEHHOro YpOBHEM B cHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeJHEro oobmero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIINUM 3TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa30oBaHus
B pAaMKax MW3y4YEHHUs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEr0 Npo(hecCHOHATBHOT0 00pa30BaHus.
B aT011 CBSI3M N3ydeHHe npeaMeTa « XuMHUs OpPUEHTUPOBAHO ITPEUMYILIIECTBEHHO Ha
pacuiMpeHre | YriIyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX OMNPENEAEHHBI NMPOoPUiIb 00y4yeHHs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanniit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3YUCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHM, YMEHHUH palMOHAIM3alMh y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCHUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



CocTaBngmyMu IpeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YEHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuy noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOT0 U YIIIyOJIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, IO3BOJIIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00BbEMa 3HAaHUI O XUMUYECKHX JIEMEHTAxX U CBOMCTBax
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOIeHUs IPEICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS pEaKLHid,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpPOEHMH aroMa. XHMHUYECKas CBSI3b OOBACHAETCA C TOYKU 3pEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GbopMUpOBaHHEM MpPEACTABICHUM 00 3IIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMHUH IpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHUE KYPCOB XUMHH yTiyO0IEHHOTO
YPOBHS U3YUEHHUS JUI KJIACCOB ONpeeaEHHOro npoduis (IJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHana rno oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IMpEeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONbLUINKI yAENbHbIM Bec OyaeT UMEeTh OpraHudecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIEBO/Ibl, HYKIEMHOBBIE KUCIOTHI U Apyrue. IIpu aTom 3HaHus 0
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactell «EcTrecTBeHHO-Hay4HBIE MpeaMeETh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yueHnun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHUPOBAHME OCHOB HAyKU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPENCTABICHUWA: O MaTepUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOecreueHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U O0IEH KyJbTypbl UYE€NOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIBHbIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIINUX
Hay4HBIX MPUHLMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (dopmupoBaHUe y 00yJaromuxcs OCO3HAaHHOI'O ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN 11 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBICHUN, UMEIOLIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MPoOJieM, CBA3aHHBIX C XUMHEH, MPOrHO3UPOBAHUSI,
aHaJIN3a U OLEHKH C ITO3UIIAHI DKOJOTMYECKON 0€30IaCHOCTH MOCIIEICTBUMI
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCcTaBICHU 0 HAyIHBIX METOAaX MO3HAHUS, HEOOXOUMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUU, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOMN KU3HHU.

B mnmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpEeJHEro oOIero oOpa3oBaHUs NMPU HU3YUYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJbHOCTb
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETUUYCCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTC/UICKTYAIBHBIX U TBOPYECCKHX
crocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHON MpodecCHOHAIBHON 1 OOIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 30POBBbI0 M IOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIHLHOCTH.

OO611ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUYCHUSI XUMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiiero oopazopanus, coctapiset 204 yacos: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUH, MPEICTABIIEHUE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaseHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIEH yriaepoa.
MexaHnu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINA). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHEe O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPTraHUYECKUX COCAMHEHUU. MOJNeKyJIsapHble W  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenerHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME€30MEpHBII 3PP EKTHI).

[IpeacraBnenne o kKinaccupuKaMK oOpraHuyeckux BeniecTB. IlloHaTue o
dbynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KjIacCU(UKALMS OpraHUYecKux peakiuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
OoOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHME MOJEIEe MOJIEKYJl OpPraHUuYeCKHUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTanel yriaepojaa, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKUHra, ropenus. [IpencraBnenne o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOPU M3
aTOMHBIX opOuTaniel yriaepoja, o- U m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peaKUMu IIPUCOCIUHEHHUS, 3aMEIICHUS B O-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu 1 okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJYYCHUSI ¥ IPUMEHEHUE aJTKEHOB.

Ankaauensl. Kiaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYEHUs U IPUMEHEHUE aJTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
M30MEpHUsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKUHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omomoruueckuii psiji apeHoB,
oOmrast hopMyIa, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJibl OeH3oma. DU3HWYECKUE CBOICTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIe, PEAKIMA MPUCOCIUHEHUS, OKHCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0EeHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [Tomumepuzanus ctuposna. CriocoObl MoydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIIEBOIOPOAOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsliit yrosib u mpoayKTsl ero nepepadorku. Crocoos! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, HAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBMe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCcTBUE TUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB W HMX IPEBPAILCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriiepoja v BOJAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJIyYEHUE ITHIICHA U U3YUEHUE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyuekiusiMu «Hedts» u «Yromby, ¢ oOpasnamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaep:kaniue opraHudecKue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CHUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opmyna, U30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBAa  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHUS], B3AUMOAECHCTBHE C OPTraHUUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUILHOTo 3amelieHus. JleficTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
6en3onbHOTO sipa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 osrydenust v mpuMeHenne perona. denondopmanbaeruaHas cMoIa.

KapOoHubHbIE COETMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0OB U KETOHOB: PEAKIIUU TPUCOCAUHEHUS.
OxkucieHue anpJeTu0B, KAYECTBEHHbIC peakluu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS] U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCA0Thl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxOXJACHUE B mpupojie. PoTOCUHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbICTUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaoIe U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxaenue B ipupoje u npuMenenue. [lomucaxapuasl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUIIOJI03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonsTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(1Il)), peakius rmunepruHa ¢ THAPOKCUIOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3anmoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas gopmysa, U30MEpHsi, HOMEHKJIaTypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psga. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHME Tpymnm aToMOB B MoJiekyse aHuiInHa. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudartuueckux amMuHoB. [lofydeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajlaHud. @DU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TNENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAasi M TpPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTaIbHbIE METOJIbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEeBaHUU, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIBHBIX 33Jad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUN.

BrbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINSL.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) M CUITUKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB M MX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJY4YEHUs, ONpeAeSeHUE JA0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, H3MEPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, IHEPIrusi,
Macca.

buomorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPOPHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mone3HbIe HCKOMaeMbIe, TOTUIHBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAalHMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUMl 3neMeHT. M3otomnbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DOnexkTpoHHbIE KOH(PUTYypaIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(UTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XuMHYecKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [0NsIpHOCTD, HATTPABIEHHOCTH U
HAChIIIa€MOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIEHTpauus. HaceieHusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMYECKON W OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3lUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbIC peakIui. XuMU4Ieckoe paBHoBecre. KoHcranTta
XUMUYECKOTr0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYAaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCUAAa BOJOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/elieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSHUSA PA3IUYHBIX
(bakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heopranuuyeckass xumusl.

[Tonoxenne HemeTawioB B [leproandeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAaJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuapl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoydeHwus, (pusudeckue u
XMMHWYECKUE CBOMCTBA. [ aJIOreHOBOAOPOBI. BaxkHeuIe KUCIOPOICOACPKAIINEC
COCIMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CTOCOOBI MOTYYCHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenme B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). Cepuucras u cepHas KHCJIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX coyin. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHOCOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ conu. Ilpumenenume ¢ochopa u ero coenunHeHuid. dochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUWE B NOpUpoje. AJUIOTPONHBIE  MOJIU(DUKAIUU.
®duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciora u e
COJIU. AKTHBUPOBAHHBIA yroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOku. [IpuMeHeHne MpOCThIX BEHIECTB, 00PAa30BAHHBIX YIJIEPOJOM, U €T0
COEUHECHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Oxcuna kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonmoxenne MetamoB B Ilepruoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYeK aTroMoB MeTauioB. OOrmue
dbus3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MTOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUThl OT
KOpPPO3UH.

O6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonyuenue, Gu3nUecKue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydeHHe, (Qu3nueckue Hu
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTHIX BEIIECTB U HUX COCAUHEHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIeCTBA M €ro coeauHeHui. AmdoTepHbIe CBOWCTBAa OKCHUIA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.



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

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(Ill). [Tonyuenue u npuMeHeHne Keae3a U
€ro CIJIaBOB.

OuU3NYECKNe 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenne u
IIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, GU3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUs BEIIECTB M WX NPEBPAIICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U jKeje3a C pacTBOpAMH KHUCJIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumum B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUA U METOJ0JIOTUHA HAYYHOTO HcciienoBanus. Hayunbie
MPUHIIUIBI OPTaHU3AlUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlisieHHbIE CITOCOOBI
MOJTYYeHUs] BaKHEUIIMX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEHHBIE CTIOCOOBI MTOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €ro nocaeacTsus. Posb xumun B
o0ecrieueHUN YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHS TIHAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Poibp xuMuu B
o0ecreueHnH MHUIEeBOM 0€30MaCHOCTH.



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

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

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

Pacuérurle 3amaqn.

PacuéTei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOPE, AOJH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETHUYECKU BO3ZMOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCylIeCTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PHUKAIUS, MEPUOIUIHOCTh, HAOIIONICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHME BEIIECTBA, HWJICANIbHBIA Tra3, (PU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILIEBAsI MTPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOYy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD»  OTPaAKaIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JAEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaronmxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax H MpPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yjibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTJIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;



3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M IMOCTYIKH CBOMX TOBApHILEH C
NO3ULNKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUSA MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsI LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUs TIpaBUi O€30MacHOro OOpalleHusi C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPHUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS KU3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHON CpEebL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELIEHNs BONPOCOB PALIMOHATIBHOTO PHUPOIOIIOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX AEHCTBUI U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(OpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOIO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHON KyJIbTYpbl, B pELIEHUU TJ0OANBHBIX MPOOIEM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00€CIEUCHUU YCIOBUMN
YCIIELLTHOTO TPYZa U 3KOJOTUYECKH KOM(POPTHOM KMU3HU Ka)KA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHajJu3a U OOBSCHEHUS SBJICHUA OKPYKAIOIIEro MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eN1aTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOILMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATEIBCKOMN €SI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccruoHaIbHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



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

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIIe dbopMupoBaHue (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN 00 YJarOIIINXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a3oBble JIOrHYecKHe JAeCTBUSL:

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

ONPENCIIATh LENU JCSITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHbIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJiIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABIIUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXXJEeHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHNUS — XUMHUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3a/ad, MPUMEHSThH



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

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaThH
0000IIEHMS U BBIBOABI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBLHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orOope wuHpoOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPU pabOTe C XUMUYECKON
uHboOpMaluel: MPUMEHITh MEXIpEAMETHbIe ((PU3NYecCKue U MaTeMaTHUECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTA W/UIH
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TIPE3EHTAIMEH pe3ybTaTOB IMO3HABATEIHHOW JCSATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTIOJTHEHUHT
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (HOPMYITHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
NESTENIbHOCTh, Ompezensds €€ Lelu W 3a7auyd, KOHTPOJIMPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEUIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBI Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clielu(pruuecKue ass
y4eOHOTO mpeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHWMHUUA TPEIMETHBIE Ppe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJiM B OOECIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIreTUYECKOU U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAOIINE MTOHATUSI — XUMHUUECKUN DJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIIMOHAbHAS
rpyinna, pajaudkail, CTPYKTypHbie (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHS], MOHOMED, MOJUMEp,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpaleHUs] DHEPrUM TMPH XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaX XHMHUYECKHUX peakIui, TEePMOJUHAMHUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opuentantsl 1 u Il pona);
(bakToJIOTHYECKUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JeATEeIIbHOCTH YeJIOBEKA, OOIMX HAYUYHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEpepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHHSI XMUMHYECKUX PEAKIM U PacKpbIBaTh MX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
IPEICTAaBUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIECH, TOIYOJ, TJIMLEPHUH,
ATWICHIJIMKOIb, (eHoN, (QopManbIerull, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIUYHBIX [MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJIKAHOB, IUKIOAIIKAHOB, AJIKEHOB, AJIKa/IUEHOB, aJTKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJIeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOPMHPOBAHHOCTh yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 IEPepadOTKH U IPAKTUIECKOE
MIPUMEHEHUE TIPOYKTOB NEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MIPUMEHSITH OCHOBHBIE OTIEPAIlU MBICIIUTEILHON
NEeATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISITH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €AMHCTBA MHUPAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUI: IPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYHH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcy€Thl MO HAXOXKJICHUIO XUMHUUYECKOU (opMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTU YEJIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI IPUHATUSI TPAMOTHBIX pPelIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJy4eHUE U U3YYEHHE CBOWMCTB OPraHUYECKHX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELUICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATh B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHMUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11eJIecO000pa3HOTr0 MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOILIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JCHCTBUA HA KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH mToka3zaresns [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(OpMaIInIo, TiepepadbaThiBaTh €€ 1 UCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XUMUSD OTPaXKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEHICHUU MPOOJEM HKOJOTHMUECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W OO KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o00o0JioukKa aroma, S-, p-, d-aToMHble OpOUTAIU, OCHOBHOE W
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alMsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJa, BaJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlIMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUUECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOJUTHUUYECKON MUCCOIUAINU, TEPUOTUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON JEATEILHOCTH YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLECHUI;



c(OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  PEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSA3M U THUIMA KPUCTAIMYECKOM PpEHIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHMYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM NIPU3HAKAM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEMJIOBOMY 3(PQGEKTy peakiuu, U3MEHEHHUIO CTEHeHeH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(PUKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NEPUOJUUECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa, uUCOONB3YsS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUsS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeneneeBa, BaAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMM: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PAa3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCT, yYMEHHUSl PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIUA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOrO OajiaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKIUu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCThL YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [llarense);

chOpPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUIBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (PeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsI KOHIICHTpAIUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WMUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eeHNe
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyUYCHUE BIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIUu, PEIICHHUE
DKCIIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawely u  «Hemeramisy) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBAaMU U J1ab0paTOpHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoi u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBor MHPopManuu, MIHTEpHET U Apyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaIIHIO, mepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Ipenmet opranunueckoit xumuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX COeTUHEHU A. M 8 bubmmorexa [TOK
' P P A e https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nea 2. Yraesogopoasbl
71 [IpenenbHble yrieBogOpOABI — AJIKAHBI, 5 bubmmnoreka HOK
' LIMKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 14 | bu6mmoreka IIOK
' aJIKaIMEHb], aJTKUHBI https://m.edso0.ru/d69df650
bubmmoteka IIOK
2.3 ApomMaTudeckue yrieBoaopo ape 8
POMATHHCCKUE YTICBO/0POILI (apeHEN) https://m.edsoo.ru/d69df650
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubmuoreka [IOK
' niepepaboTKa https://m.edso00.ru/d69df650
bubnunorexa LIOK
2.5 r 4 1
IOTCHIPOHSBOATEIC YITIEBOAOPOAOD https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paznen 3. Kucinopoacoaep:kaunue oprannieckue coeJuHeHUust
b K
3.1 Cruptel. ®enon 11 1 nommorexa [0

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6nmmoreka [IOK
2 .K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps://m.cdsoo.rw/d69di650
a¢upsl. XKupsr
33 VIIeBObI 9 bu6nmmoreka [IOK
https://m.eds00.ru/d69d{650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 bubmmorexa [TOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3znea S. BbicokoMoJieKyJ/JISIpHbIE COeINHECHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmmorexa [TOK
' yAp & https://m.edsoo.ru/d69df650
Uroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeEM muppoBLIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bceero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunorexka LIOK
1.3 X 19 1 3
HMITICCRHE peaKtitd https://m.edsoo.ru/2dd5724
Uroro no pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bu6mmoreka IIOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
2.2 Mertamnisl 23 1 2 bubmmorexa [TOK
https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus 4 XKu3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
bubnuoreka [{OK
1 MpeJICTaBICHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uH OPraHnIEeCKUX
COEAMHEHHI
DNEKTPOHHOE CTPOEHUE aTOMa
nepojia (0OCHOBHOE U
TP ..( bubmuoreka [{OK
2 BO30YKIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXHOCTH
aToMma yriiepojaa
XuUMHUYEcKas CBA3b B
OpPraHUYECKUX COCTUHEHHUSIX.
bub6nmorexa LIOK
3 MexaHu3Mbl 00pa30BaHUS 1
. https://m.edsoo.ru/8d39f5¢8
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuoreka [IOK
4 OpraHUYEeCKUX COCIMHEHUN A. 1
https://m.edsoo.ru/9e595cb8
M. bytieposa
Buael nzomepun:
5 CTPYKTYpHas, | bu6muoreka [IOK
IIPOCTPAHCTBEHHA. https://m.edsoo.ru/b0e61661

OneKTpoHHBIE AP PEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCCU(PUKALINH U

bub6nmoreka [IOK

6 crcTeMatiieckas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

7 Knaccudukanus peaxiuii B bubmmoreka [JOK
OpraHNYeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTuzanus U bu6nmorexa LIOK
000011EHHE 3HAHUN 110 TEME https://m.edsoo.ru/87a37cab
ANKaHbI: TOMOJIOTHYCCKUN
psn, obmast popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dusnueckne U XUMUYECCKHE bub6nmorexa LIOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B

1 npupoje. Criocoobl bubmuoreka [IOK
IIOJIyYEHUS U IPUMEHEHNE https://m.edsoo.ru/259b0asSb
aJKaHOB
[{uknoankaHbl: o0mast
¢dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bubnunotexa LIOK

CTPOEHMS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IIpPUMEHEHNE

https://m.edsoo.ru/156730d2




Pemienue pacuérHpIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHuIECKOTO
BEIIECTBA 110 MACCOBBIM

bubnunoreka LIOK

13
JOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €T0 COCTaB.
Cucrematuzauus u
000011IeHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE
bubnunoreka LIOK
14 Y MPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYIL.
CrpykTypHas 1 LIUC-TPaHC-
M30MepUs aJIKEHOB
duznyuecKnue 1 XUMHYECKHE
15 CBONCTBA ankeHoB. [IpaBuio brbmmorexa [TOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
IIPUMEHEHNE AIIKEHOB https://m.edsoo.ru/665dc058
ITpakTruyeckas padora Ne 1 o
17 teme "[lonyyenue sTriieHa U bubmmorexa [TOK
yi . https://m.edsoo.ru/0941eed8
M3y4EeHUE €r0 CBONCTB
Pemrenue pacu€THbIX 3a1a4 HA
13 onpeIelIeHUE MOJIEKYIISIPHOU bubnmnorexa [JOK
(bopMyIIBI OPraHUYECcKOro https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKagueHsl: CONPSKEHHBIE, bu6muoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edsoo.ru/04298c0a




KyMYJIHPOBaHHbIE.
Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMHYECKHAE CBOMCTBA

bubnunoreka LIOK

20 CONPSHKEHHBIX IUEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MoTyueHus: U bubmmoreka [JOK
IIPUMEHEHHE aJIKaJIUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
2 HOMEHKJIaTypa, JIEKTPOHHOE bubnnorexa [JOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTPOEHHE MOJIEKYIL,
¢busnueckue cBocTBa
3 XUMHYECKHE CBONCTRA bubmuoreka [{OK
AJIKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl 1o
26 YPABHEHUIO XUMHYECKOU bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakmuu
7 CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN PSI,
)3 obmas popmyna, bu6muoreka [JOK

HOMCHKIJIaTypa. 3HeKTpOHHOC
" NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094




29

CTPOSHHE MOJICKYJI O€H30J1a 1
TOJyoJIa, UX (PU3UUECKUE
CBOICTBa

XUMUUYeCcKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/a44alaec4

30

XHUMHYECKHE CBOMCTBA
apeHOB: peaKIuu
MIPUCOCTUHECHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

31

32

33

34

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemenune pacu€tHbix 3a/1a4 Ha
OIpEeIEIICHUE MOJIEKYJIIPHON
(hOpMyIIBI OPraHUIECKOTO
BEIIECTBA

CriocoObl nostyueHus u
MIPUMEHEHUE apEHOB
['eneTndeckas CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
YII€BOJOPOOB

bubmuoreka [{OK
https://m.edsoo.ru/d5018a54

bubmuoreka [{OK
https://m.edsoo.ru/53461a2c

bubnmorexa LIOK
https://m.edsoo.ru/6£717d09

35

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTuzamnus u
000011IeHHEe 3HAHUH 110 TEME

36

37

[Ipuponnsiii ra3. [lomyTHeie
He(TsAHbIE ra3bl

KaMeHHBIH yrosib U MpOyKThI
ero nepepaboTKu

bubnunorexa LIOK
https://m.edsoo.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepadbotku. [Ipumenenue
MIPOYKTOB MEPepadbOTKH
HetH

['eHeTHuecKas CBSI3b MY
Pa3IMYHBIMH KJIACCAMU
YII€BOJOPOIOB
["anoreHonpou3BoOIHBIC
YIJIEBOIOPOJIOB: JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIEeHUS rajoreHa

JeiicTBue 1menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIUTAJIOT€HAIKAHOB C MarHUEM
U LIMHKOM

Cucremaruzanus u
00001IeHHe 3HAHUH 110
pazneny "YrieBogopoast"

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

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

bubmmoteka IIOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"VYrneBomopoasr"

bu6mmoreka IIOK
https://m.eds00.ru/95¢9¢298

44

[IpenensHbIe OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUH
psn, obmmas hopmya,
CTPOCHHUE MOJICKYIL,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeACIIbHBIX OJITHOATOMHBIX bubmmorexa [JOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mostyueHus: u
bub6nmoreka [IOK
46 MIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484100000000000
CIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

48 STUJICHTJIMKOJb U TIUIEPHH, bubmmoreka [JOK
X QU3MYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl mostyueHus u

bu6mmoteka IIOK
49 MPUMEHEHNE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYIIBL,
50 (u3uvecKue CBONCTBA bubmmorexa [TOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHOIIa

51 XUMHYECKHE CBOMCTBA bub6nmorexa LIOK
¢denona https://m.edsoo.ru/037ca5{9

57 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bubnunotexa LIOK

AKCIIEPUMEHTAJIBHBIX 3a7a4
o TeMe "Crupthl U heHosbr"

https://m.edsoo.ru/fd0ced09




Cucrematuzanus 1

bu6nmoreka [IOK

54
0000111eHE 3HAHUI 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruipl U KETOHbI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIHBHOU T'PYIITIHI; bubnmnoreka HOK
TOMOJIOTHYECKUE PSPI, https://m.edsoo.ru/b139beaa
obmast popmyra, U30MEpHs U
HOMEHKJIaTypa
Anbaeruipl U KETOHbI:
. bubnuoreka [{OK
56 (hU3UYEeCKre CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKkyu MPUCOCTUHEHUS
Peaknum oxkucieHus u
bubnunoreka LIOK
57 Ka4eCTBEHHBIC PEAKIIMHI
https://m.edsoo.ru/a393baa9
aJbJIETUA0B U KETOHOB
53 Crioco0bl moTy4eHust bubmuoreka [IOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bub6nmorexa LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIaTypa
bubnunorexa LIOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XHWMHUYECKHE CBOMCTBA
61 OpeaeabHBIX OJHOOCHOBHBIX bubmmorexa TOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
& OcoOeHHOCTH CBOMCTB but6mmoreka [IOK

MYPAaBbUHOMN KHCIIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

Oco0OEeHHOCTH CBOMCTB:

HCIIPCACIIBHBIX U
ApOMaATHYCCKUX Kap6OHOBI)IX,

bu6nmmoreka [IOK
63 JTUKapOOHOBBIX,
https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

64 ITonsiTHE O TPOU3BOIHBIX bubnnorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOpl mostyueHus u

bubnunoreka LIOK
65 MIPUMEHEHHE KapOOHOBBIX
https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnoxHble 3¢upsblL:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmmoteka IIOK
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckne U XUMUYECCKHE bub6nmorexa LIOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1ay:

110 YPaBHEHHUIO XUMHUYECKOM

68 peakIuu, Ha OnpeiesieHre
MOJIEKYJISIPHOHN (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuyeckas pabora Ne 3.

bubnunorexa LIOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3aj1a4

https://m.edsoo.ru/486671fb




o Teme "KapOoHoBbIe
Kuca0Thl. CioxxHblie 3Gupsr”

Kupsl: ctpoenue,

bubnunorexa LIOK

70 (bU3UYECKHe U XUMHUYECKUE
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 KHUPOB, COAEPIKAIIUX OCTATKU Bbu6muoteka [JOK
HEMNPEAETIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
kucnot. JKupsl B mpupoje
MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiiee aeiicteue. [lonsitue bubmmorexa [IOK
https://m.eds00.ru/3¢c566565
O CUHTETHYECKHUX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubmmoteka IIOK
KHACIOPOACOIepKAIIUX https://m.edsoo0.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHYECKHUX PEaAKIIHA
75 Cucremaruzanus u bubnuoreka [{OK
000011IeHIEe 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTruKa
76 YTJIEBO/IOB M KilaccuuKanus bu6muoreka [IOK

yIIA€BOJIOB (MOHO-, TU- U
MOJIMCAXapHUIBI)

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




Mounocaxapubl: puznueckue

77 CBOIICTBA U HaXOXXJICHUE B bubnmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoie
[IpumeneHue riaoKo3bl, €€

73 3HAYCHHUEC B bubnuorexa [JOK
JKU3HENCATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa,

79 MaJIbTO3a U JIAKTO03a. bubnunoreka LIOK
Haxoxaenne B mpupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCaXapUJIOB
[Tonucaxapuael: ctpoeHue

20 MaKpOMOJIEKYJ, PU3NYECKUE bubmmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

31 [TonsiTHe 06 NCKYCCTBEHHBIX bubmmorexka HOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

2 oTmpe/ielIeHUE 10U BbIXOAa bubnnorexa [JOK
MPOIYKTa peaKuuu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzamus u

83 00001IeHne 3HAHUH 110 bubmorexa HOK

https://m.edsoo.ru/08d4364c
pazaeny
KonTponbHas pabota mo Teme
bubnunotexa LIOK
84 "Kucnoponacoaepxkariue

OpraHu4eckue coeauHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: K1accu(UKaIs,
CTPOCHHE MOJIEKYJI, 001Iast

85 dbopMmyna, nzomepus bubmmorexa [TOK
pMYyJIa, pHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBa
26 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
anmn(aTuyecKuXx aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWIMHA,
bubnunoreka LIOK
87 0COOCHHOCTH XUMHUUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOpl mostyueHus u
bubnunoreka LIOK
88 pUMEHEHHE AT (aTHIECKIX
https://m.edsoo.ru/eal38763
aMHHOB
AMWMHOKHCIOTEL:
HOMEHKJIaTypa U U30Mepus,
. bubmuoreka [IOK
89 (u3nvecKue CBOMCTRA.
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
aMHHOKHUCIIOT
XUMUYECKHE CBOMCTBA
aMUHOKUCJIOT, UX
bubmmoreka IIOK
90 OMOJIOTHYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHoKucioT. CHHTE3 U
TUAPOIIN3 IENTUIOB
Bbenkxu xak ripupogHbIie
pHp bubnunorexa LIOK
91 MTOJIMMEPBI; CTPYKTYPBI
https://m.edso00.ru/429e¢9899
OcITKOB
9 XuMuYecKre CBOMCTBA bu6nunorexa LIOK

0€eJIKOB

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




A3zoTcoaepkaliue

reTePOLUKINYECKIE

93 coenunenus. HykienHobie bubnmorexa LHOK
KHCIIOTHI: COCTAB, CTPOGHIE I https://m.edsoo.ru/521d1431
Omooru4eckas poib
[TpakTrueckas padota Ne 4.
Pemenue

94 SKCIEPUMEHTAIBHBIX 3a]1a4 bubnnorexa [IOK
0 Teme "AsoTCOAEpKAIIE https://m.edsoo.ru/8e3c02d1
OpraHuYecKue coeauHeHus"
[TpakTrueckas padora Ne 5.
Pemienue

95 AKCIIEPUMEHTAJIbHBIX 33724 bubnnorexa [IOK
T — https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHUI"
KonTponbHas pabota mo Teme

96 "A3oTcoaepKaiine bubmmorexa [TOK
S — https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHSATUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COEAMHEHHI U METOIbI UX bubmorexa HOK
CHHTE3a —MOMMMepH3AIIA 1 https://m.edsoo.ru/7aa63ebd
TTOJTMKOHACHCAITUS

08 [Inactmaccel. YTunuzanus u bubmuoreka [{OK
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJIbHBIN

99 CUHTETHUYECKNE KaydyKH. bubnmorexa LOK

Pesnna

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




100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBECHHBIE,
cuHTernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
SKCIEPUMEHTAJIbHBIX 337124
o teme "Pacro3HaBanue
IUIACTMACC ¥ BOJIOKOH"

O06006111eH1E U
CUCTEMAaTH3alHsI U3YYECHHOTO
Marepuaa 1o TeMme
"BricokoMOneKyIsIpHbIC
coeluHEeHHS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/5963a601

bu6nmmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubnuoreka [{OK
https://m.edsoo.ru/6a22ble8




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
Xumuyeckui anement. M30Tomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 311eKTPOHHBIX 000JI04eK | bubnnoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux | bu6mmoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpoOHOB 110 | bubnnorexa [HJOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpalun
5 aTOMOE BJ'IGMGHTOB(I; OZII-)IOBHOM u 1 bubmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. | bubnnoreka [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
bu6mmorexa [IOK
7 XUMHYECKHUX 3eMeHTOB /JI. . 1
. https://m.edsoo.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
bu6mmorexa [IOK
8 XAMUYECKHX IIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U




CJIO’KHBIX BEILIECTB MO IPyIIaM U
nepuojam

Cucremaruzanys 1 00001eHe

bubmuorexa [JOK

pPacTBOpOB

9 N
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunn XumMu4eckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
. bubnmoreka [JOK
10 KOBAJIEHTHOU CBsA3U. BogopoaHas
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIPHBIE
B3aUMOJICUCTBUS
BaneHTHOCTH ¥ BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
JJIEKTPOHHON CTPYKTYpPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
HUX FTEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
bu6nmoreka [JOK
12 COEJIMHEHMSIX: COCTAaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MonekyasipHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THITbI bubnnoreka [JOK
KPUCTAUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJIOUIHBIX bubnnorexa LIOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIILIEHHbBIE
15 Y HEHACBIIIEHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIH bubnuorexa [JOK

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




Pemrenue 3amay ¢ ucnojb30BaHuEM
OOHATHUH '"MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpPEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIEeHTparus'"

13 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYeCKUX BEILIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubnmoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padora no remam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Mengpeneena", "CTpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"
Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U

)1 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHMsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEAKIIHIX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubnmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

23 XUMHYECKUX PEAKIUN 1 bubmnorexa LIOK

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

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€

24 3aBUCUMOCTB OT Pa3JINYHbIX

¢dakropoB. Katanus u karaau3aTopbl




I'omorennsie u TCTEPOTCHHEBIC

25
peakiuu
[IpakTrueckas padota Ne 1 mo teme
" bubnmoreka [JOK
26 Bimstaue pa3znudHbIX pakTopoB HA
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIIUU
7 OOpaTtumbie U HEOOpATUMBIE bubnmoreka [JOK
peakuuu. XMMHUYECKOE PABHOBECUE https://m.edsoo.ru/30952{9b
[IpakTuueckas padbora Ne 2 o teme
)% "BnustHue pa3nudHbX GaKTOpPOB HA bubnnoreka [JOK
MOJOXKCHUE XUMHUYECCKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DNEeKTPOIUTHYECKAS JUCCOLIAALIHA.
29 CI/IJII:HI:)IG U CI1a0bI€ DIIEKTPOIIUTEI bubnmnorexa LIOK
P ' https://m.cdsoo.ru/5f766bdf
CremneHs QUCCOIMAN
Honnoe npounsseacuue Boasl. Cpena
30 BOJHBIX éIB.)CTBO oB. Bozopo HLIP;”I bubmmorera [TOK
a p POB. BOAOPOA https://m.edso0o.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubnmorera [TOK
p B p p https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
" bubmuorexa [JOK
32 XHWMHYECKHUE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE
33 eaK[nu. BaxxHennime OKUCINTEN U bubnnorexa LIOK
PCAKIHIH. https://m.edso0.ru/56226060
BOCCTaHOBUTEHN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) O6anmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnnoreka [HOK
BCIICCTB https://m.edsoo.ru/93fb97d2

bu6mmoreka [IOK

36 Pemenue 3aga4 pa3auyHbIX TUIIOB

https://m.edsoo.ru/5a859d16
37 Pemenune 3a1a4 pa3iMyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo.ru/5afa265d
Cucremaruzanys 1 00001eHe
. " bubnnoreka [JOK
38 3HAHUH 110 TeMe "XHUMHYECKHE
" https://m.edsoo.ru/c161eb85
peakiumn

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITommoxeHre HEMETAIIOB B
[Iepunonnueckoii cucreme

40 XAMUYECKUX d1eMeHToB /1. U. bu6mmoreka [IOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ousnyeckue
CBOMCTBa HEMETAJIJIOB
Amnotponusi HEMETaUIoB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnmorexa LIOK

prMep poJa, cephl, p https://m.edsoo.ru/ef92c91c
U YIJIepo/ia)

4 Bogopona: nonmyuenue, pusnyeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
I"aorensl: HaxoXACHUE B IIPUPOJE,

43 CMOCOOBI OTYYEHHUS (bmnqpeciue u Bubmmorexa LIOK

YHEHI, https://m.edsoo.ru/4¢223795
XHUMHAYECKHE CBOMCTBA
I"anorenoBojopoasl. Baxkueimnne
p bu6mmorexa [IOK
44 KHUCJIOPOJICOACPKAIINE COSTUHEHUS

TraJJIOr€HOB

https://m.edsoo.ru/6b3255e6




JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CTIOCOOBI TIOTYYEHUS TATOT€HOB.

bu6mmoreka [IOK

45
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEJIMHEHU
[TpakTrueckas padota Ne 4. Permenue
bu6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
" R https://m.edsoo.ru/8b26fecd
I"anorensl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
bubmuorexa [JOK
47 noyiydeHusi, Gpuznueckue u
. https://m.edsoo.ru/c8abc36a
XUMHYECKUE cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bu6 K
48 OKCuUbI M IEPOKCHUIBI nommotexa [0
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3agaq pa3nuIHBIX TUTIOB bubmorexa HOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJI€HUE B MPUPOJIE,
50 CH(I))CO6I>I MOJTy4EeHUS (il):)I/ISI:/I‘{eCKI/Ie " bubmmorexa [TOK
yi L https://m.edsoo.ru/46afac16
XHMHYECKHUE CBOMCTBA
bu6mmoreka [JOK
51 CepoBoaopo, CyIbOUIbI
POBOOPOA, CybHA https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 cepbl gCO6CHHIZ)CTI/I CBOWCTB CEpPHOM bubmorexa HOK
PEL- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTAIBHBIX 33724 M0 TEME bubmorexa HOK
" P N fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHeHUst
54 A30T: HaxX0XJAEHUE B IPHUPOJIE, bubnuorexa [JOK

CIOCOOBI MOTydeHus, PU3nIecKue u

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMHUAK,

HUTPH/IBI
Kucnoponcoaep:xaiiue coeiuHeHUs
P P . bubnmoreka [JOK
55 azota. OCOOGHHOCTH CBOMCTB
. https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmumorexa [IOK
COoeMHEHMI. A30THBIC YI00peHUs https://m.edso0.ru/129f5059
docdop: HaAXOKAECHUE B IPUPO/IE,

57 CHIOCOOBI TOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
xumMudeckue cBorctra. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 docho c(cl)) e(bmz ue Kucinotel. Conn bubmmorexa [IOK

p Z\E prratl ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 ITpumenenue pocdopa u ero bubnnoreka [JOK
coequHeHmnil. ocopHbie yI0OpeHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

bu6mmorexa [IOK

60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT 1 Qochop 1 ux coenuHeHUs
VYriepoa: HaXOXACHUE B IPUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnoreka [JOK
(bU3MIeCcCKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9%
MIPUMCHCHHE
Oxcup yriepoaa(ll), oxcu

62 e iy;(l\lf)) . (OJ'I)I:HaSI KfICJ'IOTa " bubmmorexa [TOK
YT poZL - YT https://m.edsoo.ru/dbaS8adf
e€ conu

b K

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB nomorexa LO

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




Kpemuuii: Haxoxk1eHre B IPUPOJIE,

bu6mmoreka [IOK

4
6 CTIOCOOBI MOy HCHIA, PU3HICCKHE H https:/m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuusi(I1V), kpemHueBas bubnmoreka [JOK
KHUCJIOTA, CUIIAKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro bubnuoreka [IOK
66 coenunennii. CTEKII0, €ro https://m.edsoo.ru/393cdacO
IOJIyYEHUE, BUABI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3nuvHbIX TUIIOB bubmmorexa LOK
s p https://m.edsoo.ru/b624£801
68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no treme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemeramasr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxeHne MeTaJIOB B
[Iepnonnueckoii cucreme
71 XUMHUYECKUX DJIEMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHHUS https://m.edsoo0.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO6mwme puznueckre CBOMCTBA
72 Me::nnoq; [Ipumenenne meTaaioB B bubmmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmunaBsl MetasuioB. Kopposus bubnmoreka [JOK

METAaJIJIOB

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




bu6mmoreka [JOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUUYECKUN P
N bu6mmoreka [IOK
75 HanpspkeHud MeTtaiioB. O0mue
https://m.edsoo.ru/94eb377a
CHIOCOOBI TIOTYYEHUSI METAUIOB
OO01as xapakTepucTUKa METaNIOB
IA-rpynnsi [Teprnoandeckoi CUCTEMBI
76 XMMHYECKHUX 31eMeHTOoB. HaTpuit u bubnnoreka [JOK
KaJIU: oy4eHue, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO01as xapakTepucTUKa METaJIOB
ITA-rpynns [lepuoauueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: MoIy4eHue,
N https://m.edsoo.ru/7¢3e49c0
(bu3MYecKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX
COCAMHEHUI
73 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4deHue, Gusnueckue
. bubnmoreka [JOK
79 M XMMHYECKHE CBOMCTBA,
https://m.edsoo0.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA aTIOMHUHUS, bubmuoreka [JOK
TAAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

bu6mmoreka [IOK
82 3KCIEPUMEHTAIBHBIX 337a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TOATPYIII
OO6m1as XxapakTeprucTHKa METAIIJIOB
23 mo6ouHbIX oArpymi (b-rpyrm) bubmuorexa [JOK
[Tepuonuueckoit cucTeMsl https://m.edsoo.ru/610d7431
XHMHYECKUX IJIEMEHTOB
du3nYecKre U XMMUYECKUE CBOMCTBA
. bubnuorexa [JOK
84 XpoMa U €ro COeIMHEHUM, ux
https://m.eds00.ru/991 1bef3
MPUMEHEHUE
Baxwnerime coeTMHEHUs Maprasiia.
bu6mmoreka [IOK
85 [lepmanranat xamusi, €ro
g https://m.eds00.ru/039d69c8
OKHUCJIUTEJIbHBIE CBOMCTBA
DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA
26 JKeJIe3a M €ro COEINHEHUH. bu6mmoreka [IOK
[Tonyyenue u npuMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKeresa
dusnvecKkue 1 XUMHUUYECKHE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX bubmmorexa [IOK
’ https://m.eds00.ru/2bc0f954
MIPUMEHEHHE
du3nyecKre 1 XMMUYECKHEe CBOMCTBA
28 IIMHKA ¥ €r0 COSANHEHUH, UX bubmuorexa [JOK
IIpUMEHEHNE. | IIPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1{2beal
IHHKA
IIpakTruyeckas pabora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTaisl TOOOYHBIX MOATPYIII
bu6mmorexa [IOK
90 Pemenue 3ana4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cUCTEMAaTU3aIUs

bu6mmoreka [IOK

91 M3y4YEHHOI'0 MaTepuaia 1o Teme
" Y1 " P https://m.edsoo.ru/e91fe975
Merasisl
9 KouTponbhas pabota no teme bubnmoreka [JOK
"Meramibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bubmumorexa [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poine xumun B obecnieueHNH
04 YCTOMYHMBOIO pPa3BUTHUSA bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HAyYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunsle npuHUKIIBI OpraHU3aluu
95 XUMHYECKOTO MPOU3BOICTBA. bubnnoreka [JOK
[IpomblieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUsI BaKHEUIIINX BEILIECTB
XUMHYECKOE 3arpsi3HEHUE
96 OKPY>KaIOILE! CPeIbl U ET0 Bubmmorexa LIOK
PYHarot pea https://m.edsoo.ru/9f11bf51
MIOCIIEACTBUS
97 XHMHS U 300pOBbE YEIIOBEKaA. bubnnoreka [JOK
JlekapcTBeHHBIE CpeACTBa https://m.edsoo.ru/a6552721
Xumus numy. Poins XxumMun B
. bubmuorexa [JOK
98 oOecrieueHnH MUIEBOA
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocMmeTrnueckue u nappromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XWMHS B CTPOUTENBCTBE.
. bubnuotexa [JOK
100 Bakneiilne cTpouTeNbHBIE U

KOHCTPYKIHUOHHBIC MaTCPpHUAJIbI

https://m.eds00.ru/61¢69003




XUMHS B CEILCKOM XO03SICTBE.

101 Opranuueckre 1 MUHEPATIbHBIE 1 bubmmorexa LHOK
https://m.edsoo.ru/fd39587d
ynoOpenus
102 Cucremaru3zanus u 0000IICHIE | bubmuoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kox

NpoBepPsIeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero o6pa3oBaHus

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

OCHOBOIIOJIATAIOIINE MTOHATHS (XMMHUYECKUI 2JIEMEHT, aTOM, H30TOIIBI,
ANIEKTPOHHAsE 000JI0YKa aToma, s§-, p-, d-3JEKTPOHHBIE OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIATEIBHOCTh,  CTENIEHb  OKHCIICHHS,
XMMHYECKas CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3ALIUsSL
aTOMHBIX OpOMTaNell, KpuCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIpHBI 00BEM, MOJIIpHAs KOHIEHTpAlHs, pPacTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPHCTAIUIOTUAPATHI, YIIIEPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEphl, CTPYKTypHas
dopmyna, wu3omepusi  (CTpyKTypHas, reomerpuyeckas  (Luc-,
TPAHCU30MEPHsI), TOMOJOTHUYECKHI Psii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPO/J- U a30TCOJIepKalllie COeTUHEHNs, OMOJIOTMUECKU aKTHBHbIE
BeIIecTBa (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 JHAOTEPMHUYECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOPAaTUMbIE), PACTBOP, IJIEKTPOIIUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHYECKAass  JUCCOIMALUs,  CTETNCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIU3, CKOPOCTh

XHUMHYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
BemectB A.M. bytnepoBa, Teopust 3NEKTPOTUTUUECKON TUCCOLUALINH,
[lepuonnueckuii 3akon [[.1. MenneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaHUs, JIeKAIIME B OCHOBE TOHUMAaHUS TPUUMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX




1.3

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

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAaxX

1.4

1.5

(akToIOrHUECKUEe CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0€30IaCHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYeCKUX U
OpPraHMYECKHUX BEILIECTB B OBITY M NPAKTUYECKOH AeATeIbHOCTU
4esioBeKa

o011e HayYyHbIe TPUHIUITBI XUMUYECKOTO MTPOU3BOJICTBA (HA IpUMEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOja, NepepadoTKu

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

2.1
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XapaKTepHbIC TIPU3HAKKM W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHIA,
NPUMEHSITh COOTBETCTBYIOIUE IMOHSATHS MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEICCTB U UX MPEBpaIleHui
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIJIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAaNMEHOBAHUS XUMHUYECKUX COCIMHEHUWA MEXKIYHApOAHOTO COI03a
TEOPETUYECKON M TMPUKIAAHOM XUMHUHU W TPUBUAJIBHBIC Ha3BaHUs
BEILIECTB, OTHOCAIIMXCS K H3YyYEHHBIM KJlacCaM OpPraHUYeCKUX U
HEOPraHUYECKUX COECIUHEHUI

XUMHUYECKYI0 CHUMBOJIHMKY JJISi COCTaBJICHUS (POPMYN HEOPTraHUYECKHX
BEIIECTB,  MOJICKYJIAPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHs H

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

4.2

OPraHruv4cCKrUE BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

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

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIIECTB,
TermmoBoMy A(PQeKTy peakimuu, W3MEHEHHIO CTEleHEH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh YJIEKTPOHHOE CTPOSHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3ieMeHTOB 1 — 4 mepuonoB Ilepmogmyeckoil cuctembl




J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ys OHATHUS

§-, p-, d-2TEKTPOHHBIE OPOUTAIIN, SHEPIETUUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpymmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBaTh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakimii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIui

YpaBHEHHsI PEaKIUi pa3IMYHBIX THUIIOB; TIOJHBIE U COKPAIIEHHBIC
YpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUSA, IPH
KOTOPBIX 3TH PCAKIMKU UAYT 10 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
IpyHI aTOMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu

Pa3IMYHBIX MEXaHU3MOB IIPOTCKAHHUA peaKHI/II\/JI

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHA

DKCIIEPUMEHTAMMU U 3aIIUCSMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)KHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUH (MPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aAMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHI 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
MacCOBOM JT0JIEH PaCTBOPEHHOTO BEIIECTBA HIIN TAHO B U30BITKE (MMEET

MIpUMECH )

10.2

MaccoBOM WM 00BEMHOM JJOJM, BBIXO/1A MPOAYKTA pEeaKIUU

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEllecTBa

11

Biagenue cucteMoil 3HaHUK O METOJAaxX Hay4HOIO ITO3HAHMS SBJICHUN
HOPUPOJbI, HCIONb3yeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHUE
OPUMEHATh ATU 3HAHUA MPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIs1 OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TIPAKTUUECKON NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHUS TPUMEHSTH (HMCIOJIB30BATh) 3HAHUSA O
COCTaB€ M CBOMCTBax BEIIECTB MJIS AIKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSCHEHHUS W MPOTHO3UPOBAHUS
SBIICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO TMPHUPONY; Ui MPUHATHS

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

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U IMPOBOJUTH XMMUYECKUN
AKCIIEPUMEHT (TOJyYe€HWE M M3YYCHHE CBONCTB HEOPTraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIE PEAKLIUU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKAIMX OPraHNYECKUX BEILECTB,
peleHre  HKCHEpUMEHTAJIbHBIX  33aJad O  Paclo3HaBaHHUIO
HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJIEHHEM TPaBUII
Oe3omacHoro oOpamieHMs C  BellecTBaMM U Jab0OpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIEOBAHUS; PEACTaBIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTH YMEHHUS OCYILECTBIIATh LIEIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGpOpMallMM B pPa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuHas JIMTepaTypa, CpeliCTBa MaccoBOW MH(OpMAalUU, CETh
WHTepHer M Opyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uHpOpMAIMIO, MepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CopMuUpOBaHHOCTh yYMEHHUS MPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON 0e30macHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HAaBaTh  OMACHOCTh  BO3JACUCTBHS HA JKUBBIE  OPTaHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAsi CMBICT TIOKa3aTeNsl MpeaeTbHON

HOHYCTHMOﬁ KOHIOCHTpAIU, W TMOACHATbL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTPOEHUs aToMma. Pacripenenenue
JJIEKTPOHOB IO SHEPreTHYeCKUM YpoBHSM. Kitaccupukamus XHMHYECKHX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPrETHYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

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

1.2

Ilepuognueckas cucrtema xumudeckux dieMeHToB J[.MI. MeHnneneesa.
®usnueckuit cMbica Ilepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCIAMHEHUM IO
nepuoiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpunateabHOCTh. CTEreHb OKUCIECHUS

1.4

Bunbl xumMuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJISAPHOIO M HEMOJIEKYISPHOIO  CTpOCHHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuyeckass — peakuus.  Knmaccupukanuus — XMMHUYECKHMX — peakluuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ eKThl XUMUYECKUX peakiuil. TepMoxumMHuyeckre ypaBHEeHHs

1.8

1.9

1.10

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. cDaKTOpH, BJIMAKOIIUC Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUIbHbIE U cliadble 7eKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanuu. Peakiiuy HOHHOTO 0OMeHa

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

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BEUIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

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




1.12

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkIuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTosl anekTpoHHOro OaaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BCIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHHSI METAJIJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

24

TI'enernueckas cBI3b HCOPTraHNMYCCKUX BCIICCTB, NPUHAMJICKAIIUX K

Pa3IMIHbIM KJ1acCaM

2.5

#H#Par#H##1 nenTnukanns HeopraHmueckux coeuHeHnii. KauecrpeHHuole

p€aKiuu Ha HCOPraHN4CCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHblid CKENET OPraHNn4eCKOW MOJIEKYJIBI.
KpaTtHocTh XMMHUUYECKON CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoenust mosekyn. ['omonoru. ['omonornuecknii psaa. Mizomepust u nzoMepsl

3.2

[lonsitTne o ¢yHkuuoHanbHOW rpymme. OpueHTauuOHHbIE  A(PPEKTHI

3aMECTHUTEIIEN

33
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3.5

[IpencraBinenue o kinaccudukanuu opraHuueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEJAMHEHUN (CHCTEMaTHuUecKas) W TpUBHAJIbHbIE HA3BAHUSA

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

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCaKkru. Ilonsatue o

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

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHHE,
TEPMUYECKOE pPAa3JIOKEHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankanoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MaJIbIM

pa3MEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MIPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTaIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojauMepu3ayy. IIpoMblluieHHbIe W J1a00OpaTOpHbIE CHOCOOBI MOMTYYEHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA alKaJUEHOB: PEAKLMUM MPUCOCAUHEHUS
(rugpupoBaHue, rajlOreHUpPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAHUE, TUpATallis, THIPOTraJIOT€HUPOBAHNE) KaK CIOCO0 MOIYy4YEeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX MPOAYKTOB. Peakuuu 3amemenus. ['openue
alETWJIEHA KaK HCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIsl CBapKH U

pe3ku MetaiuioB. [Ipumenenue aneruieHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOGUIHLHOTO
3aMelleHHs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XHWMHUYECKMX CBOWCTB cTHuposa. [lomumepusanusi cTuposa.

Crioco0blI MOTy9eHUS U IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnoco0  YCTAaHOBJCHHUS  HATWYUs
THAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMHU KAk  CHOco0  MOJTy4eHHs
pacTBOpUTENIel, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peakuus
ropenus. [lomyuenue sTaHosa: peakius OpOXKEHHUS TIIIOKO3bI, THIpaTalus
ATWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENHU IPEEIIbHbBIX

MHOT'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAETBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaeiicteue ¢ rugpokcuiom Meau (II). Ilonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, TruAparanydsa ancTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH pCaKnnun OKUCIICHUSA allCTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYPaBbUHOM
KUCJIOTHI. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricime

MMPpEACIIbHBIC U HCITPCACIIBbHLIC Kap60HOBBIC KHCJIIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJy4yeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(UPOB B
nUIeBo u nmapdroMepHoil MpoMbIIUIEHHOCTH. JKUpPBI Kak CIOXHBIE 3(UpPbI
[JIMLIEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

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




MPOMBINIJICHHOTO TIOJyYEHUS! COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAaKUMM C YYaCTHEM CIUPTOBBIX H
IBJICTUAHOM TPYII U MOJIOYHOKHCIIOE OpokeHue. [Ipumenenue rimtoko3bl, eé
3Ha4YEHUE B KU3HEEATEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTAaHABIMBAIOIIME JAMcaxapuibl. ['maponus
nucaxapunosB. [lonmucaxapunsl: kpaxmail, IUKoreH. CTpoeHre MaKpOMOJIEKYII
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3nuueckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THIAPOJIN3, OTydeHHE
a¢upoB memtono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOAOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaK amM(OTEpHBIE OpPraHUYECKHe
coequHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyiomme Oenku. XUMHUYECKue
CBOMCTBa OEJIKOB: THAPOJIN3, IEHATypalts, KaueCTBEHHbIE (IIBETHBIE) PeaKLIUU

Ha OeKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUsI MojieKyJd. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccnduxanms

BOJIOKOH

3.19

#H##Par#H#H# nenTnduKkanus opraHMuecKux coeIMHeHNi. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eHeTnueckas CBsA3bp MEXKy KJIacCaMU OPTaHUYECKUX COCIUHEHUN

XuMus 1 KU3Hb

XuMus B moBceAHEeBHOW >Xu3HU. [IpaBuia OezomacHOW pabOTHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HeTAHOM

rasbl, UX COCTaB U ncnojib3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUS U AKOJIOTUA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CpPeIbl U €ro

nocienctsus. Oxpana runpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHUYEeCKOoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUS XUMUISCKUX

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

4.4 uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ 11 OpPraHUYECKOU
MIPOMBIIIUIEHHOCTH

5 #iHtPar#H## Tunpl pacu€THBIX 3a7a4
###Par#H#Pacu€Tpl Macchl BelecTBa WM 00bEMA ra30B M0 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WIH 00BEMY OJHOTO U3 YUACTBYIOIIHNX B
peakLK BEIIECTB

5.2 ###Par###Pacuérhl TeruioBoro a3 dexra peakuuu

5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B MPHU XUMHUYECKUX PEAKITUIX

5.4 ###Par#H#PacuéTsl macchl (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIuu, €CIM OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par#H#PacuéTsl MaccoBOM MM 00BEMHOM TOJTM BBIX0/1a TPOAYKTA PEAKIIUU
' OT TEOPETHUYECKU BO3ZMOXKHOTO
###Par#H#PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA

5.6 peaKIfu, eclid OJHO U3 BEIECTB JIaHO B BUJIE PACTBOPA C OMPEIEIEHHOM
MAacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

57 ###Par###PacuéThl ¢ HCTIOIb30BaHUEM TTOHATHI «MacCOBast IOJISI», «MOJIIpHast

' KOHIICHTPAIUS», KPACTBOPHUMOCTDY
###Par###Haxoxnenrie MoneKysipHON (OPMYJITBI OPraHUYECKOTO BEIIECTBA
5.8 10 €r0 TUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €0 COCTaB,

HJIN 110 TPOAYKTAM CropaHus
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OBPA30OBATEJIBHOI'O ITPOLECCA

. O Xumus: yueOnux 10 xnace yriy6néunsiii yposens /B.B. Epemun, H.E. Ky3bmenko, B.1.
Tepennn, A.A. Ipo3nos, B.B. JIynun — Mocksa «/Ipoda»2020

. Xumus: yuebnuk 11 xmacc yrny6néunsiii yposens /B.B. Epemun, H.E. Ky3pmenko, A.A.
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. www.alhimik.ru Hayuno-nonynspHas mkoiabHas HHPOpMaIus

. http://center.fio.ru/method/items.asp?id=10000755 1y yuuTenedn XuMUH
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. http://hemi.wallst.ru/ucheb127b.htm Yue6nuku Manyiinosa

. http://chemistry.r2.ru/aboutme.html CaiiT yuuteneii xumuu (ypoKu,ynpa>KkHEHHUS,
KOHTP.pabOThI)

8. http://www.chemistry.narod.ru/ Mup xumuu
9.https://elearning.academia-moscow.ru/ [Tnardopma «Axagemus»;

10. http://lib.rin.ru/cgi-bin/load/docs.pl?open=15576.txt page=0 Xumus
msuro0o3HaTenbHbIX (I'pocce, BalicmanTenn)

11. http://formula44.narod.ru/ bruorpadun XuMuKoB

12. http://vo.spb.ru/ CallT y4-cs ¢ ONbITAMU

13. http://www fipi.ru/view/sections/228/docs/660.html O6pazoBaTenbHBIAIOPTAT IS
MOJATOTOBKHU K dK3aMEHaM

14. http://reshuege.ru EI'D u TMA. UadopmarimonHslii 00pa3oBaTeabHBIAIOPTA.
[ToaroroBka Kk 3K3aMeHy.

15. http://www fipi.ru/view/sections/228/docs/660.html O6pa3zoBaTenbHBIAIOPTAT IS
MOJAITOTOBKU K dK3aMEeHaM

16. http://experiment.edu.ru caiit JI.}O. Anux6epoBoii

17. http://www.chemistry.ru JlucTaHIHOHHAS OJIMMITHA]IA IO
XUMHUU:TeIEKOMMYHHKAIIMOHHBII 00pa30BaTeIbHbIM MPOEKT

18. http://www eidos.ru/olymp/chemistry 3aHuMarensHas XuMus

19. http://www 104.webstolica.ru Knaccugukarus XuMHUECKUX peaknui

20. http://classchem.narod.ru KonTpen — Xumust 1151 Bcex: yueOHOMH(OPMAaLlMOHHBIN callT
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