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HOACHUTEJIBHASA 3AITUCKA

Pabouast mporpamMma 1o XMMUM Ha YpOBHE CpeaHEro oOuiero odpaszoBaHus pa3paboTaHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOOBaHM K pe3yabTaTaM OCBOCHHS
dbenepasibHON  00pa3oBaTeNbHOM mporpaMMbl cpeaHero oomero oOpaszoBanusi(POIl COQO), mnpencTaBleHHBIX B
®denepanibHOM TOCYyAapCTBEHHOM oOpazoBatenbHOM cTangapte COO, c¢ yuérom Konuenuuu mnpemnomaBaHus y4eOHOTO
npeameTa «XuMHsD» B 0oOpa3oBaTelibHbIX —opranu3anusax Poccuiickoit ®enepanuu, peanu3yroOUdX OCHOBHBIE
oOpa3oBareNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIokeHU «CTpaTeruu pa3Butus Bocrutanus B Poccuiickoit denepaiuu Ha
nepuon a0 2025 roga» (Pacnopsokenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YPOBHE YIIIYyOJIEHHOTO M3YyYEHHUs 3aHUMAET BaKHOE MECTO B CHUCTEME €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
yuamuxcs 10-11 kmaccoB. M3yueHue mnpeamMera, peanu3dyemMoe B YCIOBHAX AU(PHEpEeHUUMPOBAHHOTO, MNPO(UIBLHOTO
oOyueHusi, NPU3BAHO OOECHEeYnuTh OOIIE00Pa30BATEIbHYI0O U OOMIEKYJbTYPHYIO IOATOTOBKY BBIMYCKHMKOB IIKOJIBI,
HEOOXOAMMYIO ISl afamnTalii MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKH3HU B COIIMYME, a TakXKe ISl MPOJIOHKCHHS
oOy4eHHs B OpraHuzanusx MnpohecCuoHAIbHOTO 00pa30BaHUS, B KOTOPBIX XWMHUS SIBISIETCA OJHOM W3 TPUOPUTETHBIX
JTUCIUIUIMH.

B mporpamme 1no XxuMuM HazHay€HUE MpeaMeTa « XUMHsD MOJydaeT MOJPOOHYI0 MHTEPIPETALUI0 B COOTBETCTBUU C
ocHoBornoararomumu nosioxeHusiMu GI'OC COO o B3anM0o00yCIOBIEHHOCTH 1IEJIeH, COJEpKaHUsl, Pe3yJIbTaTOB O0yUeHHUS
U TpeOOBaHUMN K YpPOBHIO TOJATOTOBKM BBITYCKHUKOB. CBHUIETEIBLCTBOM TOMY SBIJISIOTCS CIEIYIOIIME BBIMOIHIEMbIE
MPOTPAMMOM 1O XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpOM OOecrneyrBaeT IMOJIyYEeHUE TMPEJACTaBICHUS O LeJsX,
colepkaHuM, oOuiel cTparerud OOy4eHHs, BOCHUTAHUS W Pa3BUTHs OOYy4YaIOIIMXCA CpPEACTBAMHU MpEAMETA,
M3y4aeMoOTO B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAasi, KOTOpas MpeAycMaTpPUBAET OMPENEIICHUE: MPUHLMUIOB CTPYKTYPUPOBAHUA U
MOCJIEIOBATEIbHOCTA M3YYEHHUs Y4eOHOro marepuaina, KOJMYECTBEHHBIX M KAauE€CTBEHHBIX €ro XapaKTEepUCTHK;
NoAX0/0B K (DOPMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJS M OLEHKH O00pa30BaTeNIbHbIX JOCTHXKEHUN
0Oy4aroluxcsi B paMKax UTOrOBOM aTTecTaliy B JopMe eIUHOT0 rOCyAapCTBEHHOTO SK3aMeHa 10 XUMUHU.

[Iporpamma 11 yriayOin€HHOTO U3yUEHUS XUMHHU:



e YCTAHABIMBACT WHBApPUAHTHOE MPEIMETHOE COJIepXKaHUe, O0sA3aTeNbHOE I M3YYEHUS B paMKaX OTIEIbHBIX
npoduieH, mpeaycMaTpuBaeT paclpeiesieHHe U CTPYKTYpPUPOBaHUE €ro I0 KjlaccaMm, OCHOBHBIM COJIep)KaTeIbHBIM
JUHUSIM/pa3ziesiaM Kypca;

e AT NpUMEPHOE pacrlpeieNieHUe Y4eOHOTO BpeMEHHU, PEKOMEHTYEMOTO JIJIsl U3YUEHHUSI OT/ICIbHBIX TEM;

e TMpeasiaracT MPUMEPHYIO MOCIEAO0BATEILHOCTh U3YUEHUs YUeOHOT0 MaTepuaia ¢ y4ETOM JIOTUKU MOCTPOEHUS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JIaéT METOJAMYECKYIO HHTEpPIpETalMI0 IeJied M 3aJad W3Y4YeHUs MpeaMeTa Ha yriayOJaEéHHOM YPOBHE C y4ETOM
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEIHEro oO0IIero o0pa3oBaHUsA, COJEPKATEIbHON XapaKTepUCTUKU
IJIAHUPYEMBIX PEe3yJIbTATOB OCBOCHUS OCHOBHOW 00pa30oBaTeNIbHOW MPOTrpaMMbl CPEHEro oO0Iero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), & TaKXKE C YUYETOM OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHBIX
JIEUCTBUN 00YyYaroIerocs Mo OCBOCHUIO COJIEPKaHUs PEIMETA.

[To Bcem Ha3BaHHBIM TMO3UIIMAM B MPOTPaMME MO XUMHH MPEIyCMOTPEHA MPEEMCTBEHHOCTh C OOYYEHUEM XUMHUU Ha
YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHus. 3a TMpeaeiaMd yCTAHOBJICHHOW MPOrpaMMON TI0 XHMHH 00S3aTeIbHOM
(MHBapUAHTHOM) COCTABJISIONICH CoOJepKaHUsl Yy4eOHOro mpeameTa «XUMHs» OCTa€TCs BO3MOKHOCTh BBIOOpAa €ro
BAPUATUBHON COCTABJISIONICH, KOTOpas O KHA OMNPENEsAThCS B COOTBETCTBUHM C HAIPaBJICHHMEM KOHKPETHOTO MPOduiis
o0yueHus.

B cootBercTBHM ¢ KOHIIENTYanbHbIMU MTOJ0KeHUIMU PI'OC COO 0 Ha3HAYCHUH TIPEAMETOB 0Aa30BOT0 M YITyOJaEHHOTO
ypoBHeH B cucteme auddepeHInpoBaHHOTO OOyYEeHHMS HAa YpPOBHE CpeAaHero oomiero oOpa3oBaHUS XUMHUS Ha YPOBHE
yIIIyOJIEHHOTO M3YUYEHHS HAIpaBJieH Ha peajiu3aliio MPEEeMCTBEHHOCTH C MOCISAYIONUM 3TAOM MOJYyYeHUSI XUMUYECKOTO
00pa3oBaHUs B paMKaxX MU3y4YeHHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUILINH B By3axX U OpraHU3aIusiIX
cpennero mnpodeccuoHaTbHOTO oOOpa3oBaHus. B 3Toil  CBSI3M W3ydeHHE TMpeaMera «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha PACIIMPEHUE U YTITyOJIICHUE TEOPETHUECKONU U MPAKTHUECKOM MOATOTOBKHA 00YUaIOIINUXCsl, BEIOPABIINX
onpeneEHHbI TPOouIbL 00yUEeHHS, B TOM YHCIIe C IEPCIIEKTUBON MOCIEIYIONIETO MOJYyUYeHHUSI XUMUYECKOTO 00pa3oBaHus B
opraHu3anusx mpodeccuoHanbHoro oopaszoBanus. Hapsay ¢ atum, B cBere TpeboBanuiik ®I'OC COO kx miaaHUpPyEMbIM
pe3ynbTaTaM OCBOeHHUs (enepanbHON 00pa30BaTENIbHON MPOrPaMMbl CPEIHETO OOIIEeTr0 0O0pa3oBaHUS M3YYCHHE MpEaMeTa
«XuMus» OPUEHTHPOBAHO TAKXKE HA pEIICHWE 3a7ad BOCHUTAHUS W COIUAIBHOTO PAa3BUTHUS OOYyYalOImIUXCs, Ha



dbopMUpOBaHHE y HUX OOIIEMHTEIICKTYyalbHBIX YMEHUN, YMEHUH pallMOHANW3alUK Y4eOHOro TpyAa U OOOOIIEHHBIX
CIIOCOOO0B AESITENBHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIIPEIMETHBIA XapakTep.

CocTaBnsomyMy  IpeaMeTa «XUMUS» Ha YpOBHE YIIIyOJEHHOIO H3Y4EHHs SBISIIOTCS YIIIyOJNEHHBIE KypChl —
«Oprannyeckas xumus» U «OOmas u HeopraHuyeckas xumus». lIpu omnpezaeneHnn moaxoAoB K OTOOPY M CTPYKTYPHOM
OpraHM3alMN CONEPKAHMS ITUX KypCOB B IIPOrpaMMe IT0 XMMHH 3a OCHOBY NpUHATHI os1oxkeHnss PI'OC COO o paznnuusax
0a30BOT0 U YIIIYOJIEHHOTO YPOBHEN U3YUECHHS MPEIMETA.

OcHoBy cojiepkanusi KypcoB «Opranuueckas Xxumus» U «OO01as 1 HeopraHu4eckasi XMMUs» COCTaBISIET COBOKYITHOCTb
IPEIMETHBIX 3HAHUW M YMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3Y4YEHHs IpeaMeTra. JTa cHUcTeMa 3HaHWM MoiydyaeT
ONpeNenEHHOEe TEOPETHUYECKOE JOMOJHEHUE, TMO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIIHNA 00BEM
(dakTonornyeckoro Marepuana. Tak, Ha YINIYOJIEHHOM YypOBHE U3Yy4YeHHUs IpenMera oOecreuyeHa BO3MOXKHOCTb
3HAYUTENIbHOTO YBEJIMYEHHU 00bEMA 3HAHUN O XUMUYECKUX 3JIEMEHTaX U CBOMCTBAX UX COEIUHEHUHN HAa OCHOBE PaCUIMPEHUS
U yriayOleHusl NpeACTaBICHUNH O CTPOEHUM BELIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX MPOTEKaHUs peakuu,
paccMaTpUBAaEMbIX C TOYKM 3PEHHMSI XMMHYECKOM KHHETHMKM M TEPMOJMHAMUKH. M3ydeHue NepuoJHyYecKoro 3aKOoHa M
[lepuonnueckoi CUCTEMbI XUMUUYECKUX 3JIEMEHTOB 0a3UpyeTCsi HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPE/ICTABICHUAX
O CTPOEHUHU aToMa. XMMHUYECKasl CBSI3b OOBSICHSAETCA C TOYKH 3PEHUSI SHEPreTHUECKUX M3MEHEHMH npu €€ o0pa3oBaHUH U
pa3pylleHHHM, a TaKKe C TOYKM 3peHHMs] MexaHu3MoB €€ oOpa3oBaHus. M3ydeHue THUIIOB peakUMi JOMOJIHIETCS
(GbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXUMHUECKUX IMPOLEccax M 3JIEKTPOJIU3€ pacIulaBOB M pacTBOPOB BellecTB. B
Kypce OpraHM4yecKOM XMMHUU MPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUH yAenseTcss 0co00e BHHMAaHHE
BOIIpOCaM 00 3JIEKTPOHHBIX A (eKTax, 0 B3AUMHOM BIIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIM.

Oco0oe 3HaueHHEe HMEEeT TO, YTO Ha COJepKaHUE KypCOB XMMHH YIIIyOIEHHOTO YpPOBHS M3Yy4Y€HHUs IJIs KIIACCOB
onpeaenéHHoro npoduis (T1aBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep AOMOJHEHUH K 0OIIel cUcTeMe MpeaIMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHBIE NpeaMeTsl. Tak, Hampumep, B COJIEPKAHMM IpeAMeTa I KIAaCCOB XUMHUKO-
(dbuznyeckoro npodusis 00JIbIIOE 3HAUCHHE OYyAYT UMETh AJIEMEHTHI Y4eOHOTO MaTepuasa no oomei xumuu. [Ipu uzydeHun
peaMeTa B JaHHOM Cily4yae aklEeHT Oy/eT cZeslaH Ha OOIIHOCTh METO/I0B [TO3HAHUS, OOIHOCTh 3aKOHOB U TEOPUI B XUMUU U
B (hr3HMKe: aTOMHO-MOJIEKYJIsipHasi Teopust (MOJIEKYJIsIpHast Teopusl B (PU3HKE), 3aKOHBI COXPAHEHHUSI MACChl U IHEPTHH, 3aKOHbI
TEPMOJIMHAMMKH, JIEKTPOJIN3a, IPEJICTABIEHUS O CTPOEHUH BEUIECTB U APYTOE.



B 10 xe BpeMs B cojaepkaHWUW TpeaMeTa I KJIACCOB XMMHKO-OMOJOTHYECKOT0 MPOQuMIs OONBIINNA yAETbHBIN BEC
OyleT WMETh OpraHudeckas XuMHsA. B 3ToMm cllydae NOpenocTaBISIETCS BO3MOXKHOCTBH Il OoJjiee 0OCTOSITEIHLHOTO
PacCMOTPEHUs] XMMUYECKOW OpraHu3aluu KJIETKH Kak OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEpY,
TaKue CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUMHUIBI, OCJIKHU, YIICBOAbI, HyKJICHHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ M CBOMCTBax MPEACTABUTEICH OCHOBHBIX KIIACCOB OPraHUYECKUX BEIIECTB CIYKAT OCHOBOM ISl HU3YYCHUS
CYIIHOCTH MPOLIECCOB POTOCUHTE3A, IbIXaHUs, TUIIIEBAPCHHUS.

B mane ¢gopmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PCHHMS, OCBOCHHS OOIIEHAYYHBIX METOJIOB ITO3HAHHUS U OIBITA
MPAKTUYECKOTO0 MPUMCHEHHUS HAyYHBIX 3HAHUM H3yYeHHE TMpeaMera «XuMHs» Ha YyriayOJéHHOM ypOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBS3SIX C YUEOHBIMHM IpPEAMETaMU, BXOJSIIUMHU B COCTaB MPEAMETHBIX 00sacTeil «EcTecTBeHHO-HAy4YHBIE
npeaMeTs», «MareMaTuka 1 “tHPopMaTuka» U «PyccKuil SI3bIK U TUTEPATYPay.

[Tpu uzyuenun yueb6HOTO npeameTa « XUMUs» Ha yriayOJ€HHOM ypOBHE TakKe, KaK Ha YPOBHE OCHOBHOTO M CPEJIHETO
obmero odpazoBanus (Ha 6a30BOM YPOBHE), 3a/1a4eil MEPBOCTEIICHHON 3HAYMMOCTH SABJIAETCS (DOPMUPOBAHNE OCHOB HAYKH
XUMHH KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYCCKON JEATCIHPHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHCHTOB
MUPOBOH KyJIbTYphl. Penienue 3Toi 3aaun Ha yriayOJ€HHOM YpOBHE M3YUYEHHUsI TIpeaMeTa MpeanosaracT peaanu3aluio TakKux
LeJeH, Kak:

e (¢opMupoBaHUE TMPEJACTABICHUI: O MaTEPUAILHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX M IMO3HABACMOCTH SIBIICHHM
IPUPOJIBI, O MECTe XHMHH B CHCTEME CCTECTBEHHBIX HayK M €€ BeIyIlled pojii B 00ECIEYCHUH YCTOWIHMBOIO
pa3BUTHSI YEJIOBEYECTBA: B PEIICHUU MPOOJIEM DKOJOTHYECKOM, IHEPreTHUECKONW M THUILEBOM OE30MacHOCTH, B
Pa3BUTUM MEAMIIMHBI, CO3IaHUU HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHUKOB SHEPTUHU, B 00ECIICUECHUN PaAIlMOHATBHOIO
IPUPOJIONOIH30BaHMs, B (DOPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYyJbTYphl YEJIOBEKA, a TaKKe JKOJOTHMYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON Cpe/Ie;

e OCBOCHHME CHCTEMbI 3HAHUU, JIE)KAIIUX B OCHOBE XUMHUYECKOW COCTABIISIONIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUDA!
byHIaMEHTAIBHBIX MOHSATUN, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX IMPEJCTABICHUN O CTPOCHHUM BEIIECTBa Ha
pPa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PEAKIUH, O XUMHUYECKOM PaBHOBECUHM, PACTBOPAX M AUCIEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO MPOU3BOJICTBA;



e (opMupoBanue y 00yJarmuxcs OCO3HAHHOTO TTOHUMAaHMSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUHN TSI
0OBSICHEHUS KIIOYEBBIX HACH U MPOOJEeM COBPEMEHHOM XHUMHH, Il OOBSCHEHHS W MPOTHO3UPOBAHUS SBJICHHM,
UMCIOIIUX  €CTECTBEHHO-HAYYHYIO TMPHUPOJY; TPAMOTHOTO PpEIICHHS IMpoOJieM, CBA3aHHBIX C XHUMHUEH,
MIPOTHO3WPOBAHUS, aHAIM3a W OICHKA C TIO3HMIMA JKOJIOTMUYECKOW O€30MacCHOCTH TIOCICACTBUN OBITOBOW U
MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa, CBSI3aHHOM € XUMHUYECKHM IMPOU3BOJICTBOM, HCIOJIb30BAHUEM H
nepepabOTKOM BEIIECTB,;

e yriuyOJICHHE TPEACTABICHUM O HAy4YHBIX METOJaxX TMO3HAHUSA, HEOOXOJIUMBIX JUIsi MPUOOPETEHUS YMEHHM
OpUEHTHUPOBAThCS B MHUPE BEIIECTB M OOBSICHEHHUS XWMHUYECKHX SIBIICHUW, HMEIOIUX MECTO B TIPHUPOJE, B
MPAKTUYECKOMN JIESITENLHOCTH U TTOBCEAHEBHOM KU3HU.

B mnaHe peanuzaiuu mEepBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAIOMIUMX (PYHKIMI IIEJOCTHOW CHUCTEMBI CPEIHETO
oO1ero o0pa3oBaHus NpU U3YYCHHUH TMpeaMeTa «XUMUsS» Ha YrIIyOJIEHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh MPHUOOPETAIOT
TaKue UEeU U 33/1a4, KakK:

e BOCMHUTAaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBIICHUW MPHUPOIbI, YBAXKEHUS K MPOIECCY TBOPUYECTBA B OOJACTH
TEOPETUYECKUX M TPUKIATHBIX MCCJIEAOBAaHUNA B XUMUHU, (DOPMUpPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTUBAIIMM K OOYYEHHUIO W TMO3HAHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIUTAHUIO Ha OCHOBE
YCBOCHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTyalIlbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydaronmxcs,
dbopMupoBaHHE Yy HHUX CO3HATEJIBHOTO OTHOIICHHS K CamMoOOpa3OBaHUIO W HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHON TpoQecCUOHAIbHOW U OOIIECTBEHHON AESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opMupoBaHuME yMEHHI W HaABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS, PA3BUTHE DKOJOTHUYECKON KYJIBTYPHI,
pUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIE3HOM IKOJIOTHYECKON JEATEIIBHOCTH.

OO61iee yuca0 4acoB, MPEIYCMOTPEHHBIX ISl M3YYEHUs XUMHUHU Ha YIIIyOJIE€HHOM ypPOBHE CpefHero olIero oopazoBaHus,
coctapisieT 204 gacoB: B 10 kinacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 gyaca B HeAeNIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMMH.

[IpeameT 1 3HaUEHHE OPTrAHUYECKOW XUMUH, IIPEJICTABIEHNE O MHOTOOOpa3uy OpraHuYECKUX COECTMHEHUN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE U BO30YXAEHHOE COCTOSHUSA. BalleHTHbIE BO3MOXHOCTH aTOMa
yriaepoja. XHUMHUYECKas CBSI3b B OPraHUYECKUX COCNMHEHMSIX. TUIbl THOpUIM3AIMK aTOMHBIX OpOWTajeil yriepoja.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON CBsi3W (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN). TUIBI TepeKphIBAaHUS ATOMHBIX
opbuTtaneil, o- U n-cBsa3u. OauHapHasl, ABOWHAS M TpoiHas cBsA3b. CIIOCOOBI pa3pbiBa CBSA3E B MOJIEKyJlIaX OpPraHUYECKUX
BemiecTB. [lousTre 0 cBOOOAHOM panukaie, Hykiaeodpuie u aneKkTpodure.

Teopus cTpoeHust oprannyeckux coenuHeHnii A.M. byTiiepoBa 1 COBpEMEHHBIE MPEACTABICHUSA O CTPYKTYPE MOJIEKYI.
3HauCHUE TEOPUM CTPOCHHS OPraHUYECKUX COeAUHEHUN. MonekyspHble W CTPYKTypHbIe (opmynbl. CTpyKTypHBIC
dbopMysbl pa3MYHBIX BHJIOB: pPa3BEpPHYTas, COKpamiéHHas, ckeineTHas. M3omepus. Buasl u3zoMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJEKTPOHHbIE I(P(EKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIH M ME30MEpHBIN
3¢ dexTsr).

[IpeacraBnenne o kiaccupUKAIMU OpraHWYecKux BemecTB. [loHsTHe O (YHKIMOHANBHOW Trpymme. ['omosorus.
I'omonornueckue psiabl. Cucrematudeckass HoMeHkIaTypa oprannyeckux coeauHeHuid (IUPAC) u TpuBHaibHble HAa3BaHUS
OTAENBHBIX MTPEICTABUTEIICH.

OcobenHoct W Kilaccuukanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH B
OPraHUYECKON XMMUHU.

OKCNepUMEHTAIbHBIE METOJbl M3YYCHHsI BEIIECTB M WX MPEBPAIICHHUI: O3HAKOMJIEHHE C OOpa3llaMH OpPraHMYEeCKUX
BEIIIECTB M MaTepHallaMd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPU HArpeBaHUU (TUIaBJICHUE,
oOyTJIMBaHKHE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEN MOJIEKYJI OPraHMYECKUX BEIECTB.

YriaeBoaopoasbl.



Ankanpl. ['oMonormyeckuii psjg  ankaHoB, oOmas ¢opMmysna, HOMEHKJIATypa W H30MEpHUSA. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aIKAHOB, S -THOPHIM3AIHSA ATOMHBIX OpOUTAlell yriepona, 6-cBsi3b. dusndeckue
CBOKCTBA aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMHU 3aMEIICHUSA, W30MEPU3ALNM, ACTUAPUPOBAHUS, LUKIU3ALUU, MUPOJIN3A,
KpEeKHHTra, ropenus. [IpencraBieHne o MEXaHU3ME peakIui PaauKaIbHOTO 3aMEIICHMUS.

Haxoxaenue B npupope. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

[uknoankanel. O6mias GpopmMyna, HOMeHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUSI U XUMUYECKUX CBOMCTB MaJIbIX
(uuKIIOMpONaH, UKIO0yTaH) U OOBIYHBIX (IIMKIIONEHTAaH, [IUKJIOTEeKCaH) UKIoaakaHoB. CriocoObl MOIyYeHHs U IPUMEHEHHE
HUKJIOATKAHOB.

Ankenbl. ['omomoruueckuil psifi ajnkeHoB, oOmas QopMmysna, HOMEHKJIATypa. ODJEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYI alKCHOB, S -THOPHIM3AIMS AaTOMHBIX oOpOuTameil yrmepoga, o- © 7m-cBsi3H. CTPYKTYpHas H
reomerpuyeckas (Iuc-Tpanc-) wu3zomepus. DuU3MYECKHE CBOMCTBA aJIKEHOB. XHMMHYECKHE CBOWMCTBA: pPEaAKIUU
IIPUCOEIUHEHNS, 3aMEIIECHUS B O-TI0JIOKEHUE MPU JBOWHOU CBS3H, IMOJUMEPU3aUNU U OKkucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHBIEC peakiuy Ha JBOWHYIO CBsi3b. CIOCOOBI MOJyYEHUS U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukamusi ankaaueHoOB (CONMpsKEHHBIC, W30JUPOBAHHBIC, KyMyauposauuvie). (OCOOEHHOCTH
AIEKTPOHHOTO CTPOCHHMS U XUMHUYECKUX CBOWCTB COMNPSKEHHBIX AHEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus
CONpsHKEHHBIX TUeHOB. CriocoObI MOMyUYeHUs U IPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMonoruueckuit psig  adkuHOB, oOmas ¢opmysia, HOMEHKJIATypa M HU30Mepus. OJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-TUOpUIU3aIus aTOMHBIX opOuTaiei yriepona. dusnyeckue CBOMCTBa
AJTKUHOB. XUMHUUYECKHE CBOWCTBA: PEAKIMU MPUCOCIUHEHUS, NUMEPU3ALUU U TPUMEPHU3AIMU, OKHUCIEHUS. KHUCIOTHBIE
CBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO TPOHWHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOUHYIO CBS3b. CIIOCOOBI MOTyUCHHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaTtuueckue yrieBoaopo sl (apeHsl). 'oMooruueckuii psin apeHoB, ob1as ¢popmysia, HOMEHKIaTypa U U30MEpHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJieKyibl OeH3ona. dusnyeckue cBOCTBa apeHOB. XHUMHUYECKUE CBOMCTBA
OeH30J1a M €ero TOMOJIOTOB: PEaKIMW 3aMEIeHUusT B OCH30JIbHOM KOJBIIE W YIJIEBOJOPOAHOM paauKayie, pEeaKIuu
MPUCOCIMHEHUS, OKHCJIICHHE TOMOJIOTOB OeH3omna. I[lpeacraBienne 00 OpPUEHTHUPYIOIMIEM JCUCTBUU 3aMECTHUTENCH B



OCH30JbHOM KOJIbIIE Ha PUMEPE ATKUIBHBIX PAAUKAIOB, KAPOOKCUIBLHON, THIPOKCUILHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajoreHoB. OcoOEHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lomumepuzanus cruposna. CrocoObl MOJydYeHUs: U IPUMEHEHUE
apOMAaTHYECKHUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHbIe ra3pl. HedTth u e€ mpoucxoxaenue. KamMeHHBI yroib M MPOAYKTHI €ro
nepepaboTku. CriocoObl mepepaboTKu HePTHU: MepEeroHKa, KPEKUHT (TEPMUYECKUHN, KaTATUTUIECKUI), pu(OPMUHT, TUPOJIH3.
[IponykThl nepepaboTKu HEPTU, UX IPUMEHEHUE B IPOMBILIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DIEKTPOHHOE CTPOCHME TaJOTE€HIIPOU3BOAHBIX YIVIEBOJOPOJOB. Peaknny 3aMenieHusl TaJloreHa Ha TUAPOKCOrpymiy,
HUATPOTPYIITY, IUAHOTPYIITY, AMUHOTPYIITy. /[eliCTBHE Ha TAIIOrE€HIIPOU3BOIHBIE BOJHOTO U CHMPTOBOTO PacTBOPA MIEIOYH.
B3anmonencTBue IUTrajlOreHaJIKaHOB C€ MarHueM M OUHKOM. [IOHATHME O METauIOOPraHMYECKUX COECAUHEHUSX.
Hcnonb30BaHne TaoreHIpPOU3BOIHBIX YIJIEBOAOPOOB B OBITY, TEXHUKE U IPU CUHTE3€ OPIaHUYECKUX BEILLECTB.

DKcrepuMeHTaAIbHbIE METObl U3YUYEHHs BELIECTB U UX MPEBpAIllCeHUi: U3ydeHHe PU3NYECKUX CBOMCTB YIJIEBOAOPOIOB
(pacTBOPUMOCTbH), KAaYECTBEHHBIX PEAKIMH YIJIEBOJAOPOJOB Pa3IUYHbIX KJIaccoB (oOeciBeurBaHHE OPOMHOM WM HMOJHOM
BOJbl, pacTBOpa IE€pMaHraHaTa Kajus, B3aMMOJECHCTBHME alleTWJIEHA C aMMHUAayHbIM pacTBopoM okcuzaa cepedpa(l)),
KaueCTBEHHOE OOHApYy>KEHHE YIJIEpOJa U BOJOpPOAA B OPraHMYECKUX BEIECTBAaX, MOJyYEHHE 3TUJIEHA U HM3YYEHHE €ro
CBOMCTB, oO3HakomiieHHe ¢ KoyuekuusmMu «Hedts» u «VYroas», ¢ oOpa3mamMu MjacTMacc, KaydyKOB W PE3UHBI,
MOJEIUPOBAHUE MOJIEKYJ YIIIEBOAOPOIOB U IaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:kanue oprannyeckue coeJMHeHHS.

[Ipenenbubie ogHOAaTOMHBIE crUpThl. CTpOoeHHE MOJIEKYJ (Ha MpUMepe METaHoja W 3TaHona). ['omosiornueckuil psj,
oOmas Gpopmyia, u3oMepusi, HOMEHKIaTypa U kiaccudukaius. Pu3nyeckre CBONCTBA MPEEIbHBIX OHOATOMHBIX CIIUPTOB.
BonoponHsie CBA3M MEXy MOJIEKYJIAMH CIIUPTOB. XMMUYECKUE CBOMCTBA: PEAKIUU 3aMELIEHNUs, 1eTUpaTallii, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHWYECKUMU M HEOPraHMYECKUMM KucioTramu. KadecTBeHHas peakuus Ha OZHOATOMHBIE CIIUPTHI.
JleiicTBUE ATaHOJIa U METaHOJIa HA OpraHu3M yesnoBeka. CriocoObl MOMyYeHUs U MPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIIMPTHI — 3TWICHIJIUKOJIb U TIIHLIEPUH. PU3NUECKHE U XMMUYECKUE CBOMCTBA: PEAKLUU 3aMEILECHHS,
B3aMMOJICHCTBUE C OPraHWYECKUMH W HEOPraHWYECKUMM KHMCIIOTaMM, Ka4eCTBEHHAs PEaKius Ha MHOTOATOMHBIE CIIUPTBHI.



[IpencraBiaeHne O MeXaHHW3ME pEaKIHU HYKJIeOopUIbHOTO 3amelieHus. JleficTBue Ha opranu3m dyenoBeka. CrocoObl
MOJIYYCHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIUSHHE THUIPOKCOTPYMIBI U O€H30JbHOTO siapa. dusmveckue CBONCTBA
¢denona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHoNa. KauectBennsie peakimu Ha Qenon. TokcuyHocTh (enona. Crnocoobt
MOJIy4eHUs] U IpUMeHeHue GpeHoa. PeHoopmanbaeruaHas cCMoJIa.

KapOoHuinbHbIE COEIMHEHHUS — albAETUAbl W KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM TPYIIIHI.
['omonorudeckue psiapl albJECTUIOB UM KETOHOB, 00mas dopMmyna, U30MepUsi U HOMEHKiIarypa. du3znueckue CBOMCTBA
anbAETUI0B U KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJCTHU/IOB U KETOHOB: pEAKUUU MpucoeauHeHns. OKUCICHHUE alIbJIETU/IOB,
KaueCTBEHHbIC PEAKIIMU Ha ajabAeruabl. CocoObl MOJyYeHUS U MPUMEHEHNE allbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeIebHbIE KaPOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KUCIO0T. M3oMepus
U HOMEHKIaTrypa. Pusznueckre CBOWCTBA OJIHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHbie CBSI3U MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KWCIOTHBIE CBOWCTBA, pEAKIMs ATEpUPUKALNUU, PEaAKIUU C
y4acTHEeM YTIEBOAOPOAHOTO panukana. OCOOEHHOCTH CBONCTB MYpPaBbMHOW KHUCIOTHL. [loHSITHE O MPOM3BOIHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(upax. MHorooopaszue xkapOOHOBBIX KUCIOT. OCOOCHHOCTH CBONCTB HEMPEACNIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraBuTeny BBICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAs, MAIbLMUTUHOBAS, OJICUHOBAS, IUHOI€8AS, NUHONEeH08aAs1 KUCIOThI. CIOCOObI MOTyYeHUs U
MpUMEHEHNEe KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMonoruyeckuit psan, oodmas Gopmyina, u3oMepus U HOMEHKIarypa. OU3NUECKUEe U XUMHUYECKHE
CBOMCTBA: TUAPOJIN3 B KUCIIOU U LIECIIOYHOMN CpeJIE.

Kupsl. Ctpoenue, puznueckne U XUMHUYECKUE CBOMCTBA JKUPOB: THAPOJIN3 B KUCIION U mIe04HOM cpene. OCOOCHHOCTH
CBOWCTB >KMPOB, COJEPKAIINX OCTATKU HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPO/IE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOFOIIEE JCHCTBHE.

OO6mrast xapakTepucThKka yriieBoaoB. Kiaccudukaius yriieBoJoB (MOHO-, IU- U TMOJUcaxapuibl). MoHOcaxapubl:
TIII0K03a, (pyKTO3a, rajakrosa, pubo3a, aezokcupudosza. dusnueckue CBOMCTBA M HAXOXKJEHUE B mpupoje. POTOCUHTES.
XUMUYECKUE CBOMCTBA TIIIOKO3bI: PEAKIMU C YYACTUEM CIHUPTOBBIX W aNbJIETUIHON TPyMIN, COIUPTOBOE U MOJOYHOKHUCIIOE
Opoxenue. IlpuMenenue riaroko3bl, €€ 3HaYCHUE B JKU3HEIEATENBHOCTH OpraHusma. Jlucaxapuasl: caxapos3a, MallbTo3a U



JaKTOo3a. BoccTaHaBNMBaKOIMME U HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. ['naponns nucaxapuaos. Haxoxaenue B npuponae u
npuMeHenue. [lonucaxapuapl: Kpaxmaj, TJIMKOTeH W Heiunosio3a. CTpoeHne MakKpOMOJEKYyJ KpaxMasa, TIMKOTeHa M
1esUI0a03bl. OU3NYECKUE CBOMCTBA KpaxMalla M ILIEJUTI0JIO3bl. XMMHUUECKME CBOMCTBA Kpaxmaja: THIPOJIN3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHUYECKHE CBOICTBa IIEJUTIONO3bI: THAPONN3, MOdydeHue 3(upoB uemmonao3sl. [lonstue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).

DKCIEpUMEHTANBHBIE METOJBI U3YUYEHUSI BEIIECTB M MX IPEBPAILCHHUN: paCTBOPUMOCTDH PA3JIUYHBIX CIIUPTOB B BOJE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKHUCIICHHE HTWJIOBOIO CIUPTa B aIbACTHJ HAa PACKAJIEHHOM MEIHOU IPOBOJIOKE,
OKHUCJIEHUE 3THJIOBOTO CIUPTA JUXPOMATOM Kajaus (BO3MOXKHO MCIIOJIB30BAaHUE BHICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIIUU
Ha anbaeruabl (¢ rugpokcuaoM auammuHcepeOpa(l) u ruapoxcugom menu(Il)), peakuus rivuepuHa ¢ TUAPOKCHAOM
Menu(Il), xumuyeckne CBONCTBa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJEHCTBHE pPacTBOpa TJIIOKO3bl C THUIPOKCHUIIOM
meau(Il), B3aumopeiicTBue Kpaxmana ¢ MOJOM, PELIEHHE SKCIEPUMEHTAIBHBIX 3afad 1o TemMaMm «CrupTbl U (DEHOJIBI,
«Kap6oHoBbie KUCITOTHI. C10KHBIC YPUPHD».

A3oTcoaep:kaliue OpraHnYecKue CoeIMHeHHUs.

AMUHBI — OpraHMyeckue Npou3BOoJHbIE aMMuaka. Kiaccudukanus amMuHOB: anupaTUYECKUEe U apOMaTUYECKHE;
NEepBUYHBIE, BTOPUYHbIE U TpeTuuyHble. CTpoeHue MOJIeKyJ, o0mas (opmyia, U30MEpHs, HOMEHKIATypa U (unyeckue
cBoiicTBa. XHMMHYECKOE CBOMCTBAa anu(aTUUYECKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, AJIKWIMPOBAHHE, B3aMMOJICHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COJIM aIKUIaMMOHHUS.

AHWINH — NPEICTAaBUTEIb aMUHOB apomaTuyeckoro psana. CrpoeHne aHuivHA. B3anMHOE BIIMSIHME TPyl aTOMOB B
MoJieKyJie aHuiMHa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoOsbl
MOJIy4eHUS U IpUMEHEeHHe anudaTnueckux aMuHoB. [lonyyenue aHmiMHa U3 HUTPOOEH30JI1a.

AmuHOkHMCHOTE. HoMeHnknarypa u wuzoMepus. OTHenbHbIE MPEACTABUTENM (O-aMUHOKHUCIIOT: TIJIMIHMH, AJIAHUH.
duznyueckre CBOMCTBA aMUHOKHCIIOT. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCAMHEHUH,
peakius MOJUKOHACHC AU, 00pa3oBaHue NENTUAHON CBsI3U. bruonorndyeckoe 3HaueHUe aMUHOKUCIOT. CUHTE3 M TUAPOJIU3
NENTHUIOB.

benku xak mpuponnsie nmonumepsl. [lepBuuHas, BTOpUYHAsE U TPETHUHAs CTPYKTypa O€lIKOoB. XMMHUYECKHE CBONCTBA
OeNKOB: THIPOJIN3, ICHATypallusl, KAUeCTBEHHbIE pEeaklMy Ha OeJIKH.



DOKCNepUMEHTAIbHBIE METOIbI M3YYCHHUS BEIIECTB W WX NPEBPAIICHUN: pacTBOpEeHHE OETKOB B BOJIE, JCHATYpAIIHS
O€JIKOB MpPU HArpeBaHUU, IIBETHbIC pEaKIMU Ha OENKH, pelIeHHe dKCIEPUMEHTANBHBIX 3a7]a4 M0 TeMaM «A30TCOoAepKaIlue
OpraHUYEeCcKuEe COEOUHEHUs» U «Pacno3HaBaHue OpraHMYECKUX COCTUHEHUI.

BrbicokoMoJieKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TOHSTHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTECIEHb
MOJIMMEPHU3aIliU, CPEIHss MoJieKyJsipHas macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COEIUHECHUM —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS.

[Tomumepubie  marepuanbl. [lmactmaccesl  (MOAMATWIICH, TMOJUMOPONUICH, TOJUBHUHWIXJIOPUA, MOJUCTUPOI,
MOJIMMETUIIMETAKpHUIIaT, MOJUKApOOHATHI, MONMMATHIICHTEpedTaIaT). Y TUIN3alKs U epepaboTKa MiacTHKA.

DnacToMephl: HaTypaldbHBI KaydyyK, CUHTETHYECKHE Kaydykd (OyTagueHOBBIH, XJIOPOMPEHOBBIN, M30MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbpHbIe (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CUHTETHYECKHE
(KarpoH U JaBcaH).

[lonumepsbl creuuanbHOTO Ha3HaueHWs (Te(JOH, KEBJAp, AJIEKTPOIPOBOIAIIME IOJIUMEpPHI, OuopasiiaraeMble
MTOJIUMEPBHI).

OKCNepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBpAIICHHI: O3HAaKOMJIEHHWE C oOpasllaMu TPHUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a]a4 1o Teme «Pacno3HaBanue miactmacc
Y BOJIOKOH.

PacuéTHrble 3anaun.

Haxoxaenue MosiekyIsipHOr (GopMyJibl OPraHUYECKOT0 COSAMHEHHUS TT0 MaCCOBBIM JI0JISIM 3JIEMEHTOB, BXOJISIIINX B €T0
COCTaB, HAXOXKJECHUE MOJEKYISIPHONU (hOPMYJIBl OPTaHMYECKOTO COSAMHEHHS M0 Macce (00BEMY) MPOIYKTOB CTOPAHMUS, TIO
KOJIMYECTBY BeIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMM W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU
(GbopMyJIbl OPraHUYECKOTrO BEIECTBA HA OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB MOJYUYEHHUsI, OMpPEEICHUE I0IH
BBIX0/1a POAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.



Peanmszanust MeXNpeIMETHBIX CBA3€H IIPU M3YYEHUM OpPraHWYecKoM XmMuu B 10 Kiacce OCyLIECTBIIIETCS 4epe3
UCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK M TIOHATHM, NPHUHATBHIX B OTIEIbHBIX IpEAMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTecTBEeHHO-HAYYHbIEC TOHATHUS: SIBIICHHE, HAy4YHBIM (PakT, TUMOTe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3,
Kjaccuukanus, HabI0AeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOACIUPOBAHNUE.

®duzuka: Matepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TENIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, (PU3HUECKHUE BETUUNHBI, €AUHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, J3KocucTeMa, Ouocdepa, meTabonu3M, HACAEACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpOdHBIA TUI TUTaHUSA, OpoXKeHHE, (POTOCHUHTE3, IbIXaHHUE, OEJKH, YIJIEBOIbI, JKUPbI, HYKIEHHOBBIE KHUCIOTHI,
(hepMeHTHI.

['eorpadus: mosie3Hble UCKOMAEMBbIE, TOILIHBO.

TexHoyOrusA: INHUINEBBIE IPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IMTaHUSA, MOIOIIHME CPEACTBA, MATEPUANIBI U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMMH.

AtoMm. CocTaB aTOMHBIX sjep. XUMHUYECKH aynemeHT. M3otonbl. CTpoeHHE JJIEKTPOHHBIX O00JIOYEK aTOMOB,
KBAaHTOBBIC YMCIIA. DHEPrEeTUUECKUE YPOBHHU M TOMYpOBHH. ATOMHBIE opOuTanu. Knaccudukamumss XuMUYECKUX IJIEMEHTOB
(s-, p-, d-, f-amementsI). PacnpeneneHue HIEKTPOHOB MO ATOMHBIM OpPOUTAISAM. DJIEKTPOHHBIC KOH(PUTYpaIlMd aTOMOB
AJIEMEHTOB MEPBOr0—YETBEPTOrO MEPHUOOB B OCHOBHOM U BO30YKIAEHHOM COCTOSIHUH, DJIEKTPOHHBIC KOHPUTYpALIUX NOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

ITepnoanyeckuii 3akoH u Ilepuoanyeckas cucrema xumuieckux sneMeHToB .M. Menneneesa. CBsi3b NEPUOIUUYECKOTO
3akoHa U [leprognuueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOUW TEOpUE CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX W CJIOXKHBIX BEIIECTB IO TPYMNIaM U TIEPHOaM.
3HaueHue nepuoauueckoro 3akona /.M. Menaeneena.

XuMHuyeckasi CBS3b. BHIbI XMMHUYECKON CBSA3M: KOBAJEHTHAs, WOHHAs, MeTajuiMueckas. MexaHu3Mbl 0Opa3oBaHMS
KOBAQJICHTHON CBSI3U: OOMEHHBIA W JIOHOPHO-aKIENTOPHBIA. DHEprus W JiuHa cBs3u. [lodspHOCTH, HANpaBIEHHOCTh U
HAaCBhIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpatHbie cBsa3u. BogopoaHas cBs3b. MeXMONEKyISIpHBIE B3AMMOJACUCTBHS.

BaneHTHOCTh M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM
CTpoeHHEeM (Ha IpUMEpPe COSAMHEHHI 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBnenre 0 KOMIUIEKCHBIX coenuHeHusXx. CocTaB KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa3oBaTelb, JUTAHIIBI.
3Ha4YeHUE KOMIUIEKCHBIX coequHEeHUN. [IOHSITHE 0 KOOPIUHAIIMOHHOW XUMUH.

BemniecTBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHMS. THUIBI KPUCTALTNYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BELIECTB.

[lonsitue o aucnepcHbix cucremax. Mctunubie pacTBophl. [IpencTtaBieHue O KOUTOMAHBIX pacTBopax. CrocoOsbl
BBIPAKECHUS KOHLUECHTPAMUA PAaCTBOPOB: MAaccoBas J0Js BEIIECTBA B PACTBOPE, MOJSPHAS KOHLEHTpauus. HacellieHHble U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsi.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. TpHUBHANbHBIC Ha3BaHUS OTICIBHBIX MPEIACTABUTEIICH
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKHX peaKIii B HEOPTaHMYECKOW M OPraHMYEeCKOM XHUMHH. 3aKOH COXPAaHEHHS] MAacCChI
BEIIIECTB; 3aKOH COXPAHCHMS W TPEBPAIICHUS SHEPrUU MPU XUMHYECKUX peakuusx. TernoBbie 3P EKTl XUMHUUYECKHX
peakuuil. TepMoXuMHUUECKUE ypaBHEHUS.

CKOpOCTh XMMHUUYECKOW peakinu, €€ 3aBUCMMOCTh OT Pa3uyHbIX (DAaKTOPOB. ['OMOreHHbIE M TE€TEPOTCHHBIC PEAKIIUH.
Karanus u katanuszaropsl.

OOpatumble U HEOOpaTUMbIEC peakinu. XUMHUYecKoe paBHoBecue. KoHcTraHTa xumuyeckoro paBHoBecus. DaxkTopsl,
BIIMSIIOIIME HA TMOJIOXKECHUE XMMHUUECKOTO PABHOBECHS: TEMIIEPATypa, NABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.



Onextposmtrueckas auccormarus. CuiabHbie U ciabbie smektposnmthl. CreneHb auccorumaru. Cpema BOIHBIX
pacTBOPOB: KHUCJIOTHas, HeWTpaibHas, IieiaodHas. Bomopomusiii mokaszatens (pH) pactBopa. I'maponus comeit. Peakiuwm
MOHHOT0 OOMEHa.

OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. CrTeneHb okuciaeHus. OKHUCIUTENb M BOCCTaHOBUTENb. lIpoiiecchl
OKHCJICHUSI U BOCCTAHOBJICHUS. BakHellllne OKUCIUTENIM U BOCCTAaHOBUTENIU. MeETOA 3JEKTPOHHOTO OajlaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbl M3YYEHHUsI BEIIECTB W WX MPEBPAICHUN: pPa3lIoKEHUE IMEpPOKCHUIIa BOJAOPOJa B
MPUCYTCTBUM KaTaJlUu3aTopa, MOJEIH KPUCTAJUIMUECKUX DPEIIETOK, MPOBEICHUE pEaKIMii MOHHOTO OOMEHa, OmpelesieHue
Cpebl paCTBOPOB C MOMOIIBIO HHIUKATOPOB, U3YYCHUE BIUSIHUS PA3JIMUHBIX ()AKTOPOB HA CKOPOCTh XUMUUYECKOUN peakiuu 1
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenue HemeramuioB B llepuoamdeckoit cucteme xumudeckux snemeHToB .M. MenpeneeBa m 0COOEHHOCTH
CTPOCHHUSI MX aroMoB. DU3MUYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (HAa MNpUMEPE KHUCIOpPOIa, CEpHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomydyenue, ¢usuyeckue M XUMHUYECKHE CBOMCTBA: peakuu C MeTaJlaMd U HeMeTaulaMu,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenne B mpupoe, CocoObl MOMydeHus, PU3nUecKre U XUMUUECKHEe CBOMCTBA. ["aloreHOBOJOPOIbI.
Baxxnele Kucmopojcoiepkaliie COoeAuHEHUs] TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M NMPOMBIIUICHHBIE CIIOCOOBI MOJIydeHUs KHUCIopoaa. PU3MYECKUEe U XUMHUYECKHE
CBOMCTBA U MPUMEHEHHE KUCIOPOia U 030HA. OKCUIBI U IEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl moaydeHus, pusndeckue u Xumudeckue cBorcta. CepoBoaopoa, CyIb(UIbL.
Oxkcup cepwi(1V), okcun cepwi(VI). CepHucrtast u cepHas KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpumeHneHnune cepbl U €€ COETUHEHUM.



A3zor. Haxoxxnenue B mpupoje, CocoObl MONy4eHHs, (U3HUECKhe W XUMHUYECKHME CBOMCTBA. AMMUAK, HUTPUIBL.
Oxcuapl a30Ta. A30THCTast U a30THAsE KUCIOTHI U UX cojin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenue a3ora u
€ro COeAMHEHUN. A30THBIE YTOOPEHMUSL.

docdop. Haxoxaerrne B mpupojie, CocoObl MOTydeHUs, pu3ndeckne u Xumuieckue cBoiicta. ®ochunbr u pochu.
Oxkcupsl pocdopa, pocdhopnas kuciora u €€ conu. [Ipumenenne gpocdopa u ero coequnenuit. DochopHeie y100peHus.

VYriepona, HaxoxaeHUE B mpupone. AIoTpornHble Moaupukanuu. duznyeckue U XUMHYECKHE CBOMCTBA MPOCTHIX
BelIeCTB, oOpa3zoBaHHBIX yrieponoM. Oxcua yraepopa(ll), oxcun yrimepoma(IV), yrompHas kucinora M €€  COJH.
AKTHUBHpOBaHHBIA Yrojb, ajcopouus. dymnepensl, rpadeH, yriepoaHsle HaHOTPYOKU. [IpuMeHeHHe MpOCTBHIX BEILIECTB,
00pa30BaHHBIX YIIJIEPOJIOM, U €r0 COETMHEHHM.

Kpemuuii. Haxoxenue B npupoje, crocoObl monydeHus, puznyeckue u xumuueckue cBoicta. Oxcup kpeMuusi(1V),
KpEMHHEBAs KACIIOTA, CUIUKATHI. [I[puMeHeHre KpeMHUs U ero coeqnHeHnid. CTeKo, €ro NoJiy4eHue, BUIbI CTEKJIA.

[Tonoxxenne meramioB B llepuonnyeckoil cuctemMe XMMHUYECKUX 3J€MEHTOB. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX
00oJiouek aTroMoB MeTayioB. O0mue gusnueckue cBoiicTBa MetamioB. [IpumeHenrne MeTaioB B ObITY M TexHHUKE. CIIaBbl
METAJLJIOB.

DNEeKTPOXUMHUECKUI Pl HanpssKeHud MeTtamioB. OOmue cnocoObl MONYYEHHS METAJIOB: THAPOMETAILTyprus,
NUPOMETAILTYprusl, aekTpomMeTautyprus. Ilonstue o kopposun MetanoB. CocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka MetamuioB [A-rpymnmsl [lepuoanueckoil cUCTEMbI XUMUUYECKHX 3JIeMeHTOB. Hatpuit u xanmii:
noyiy4eHue, Pu3nyecknue U XMuMUYeCcKrue CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCIMHEHUN.

O6mas xapakrepuctuka metaiioB IIA-rpynnel [lepuonnueckoid CUCTEMBI XMMHUYECKHUX 3JEMEHTOB. MarHuii u
KaJIbLIMIA: TTOJy4eHue, (pU3ndecKkue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHHE MPOCThIX BEUIECTB U UX coequHeHu. KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHs.

AJIOMUHUI: TIONTydyeHue, PU3NYECKUE U XUMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO BEIECTBA U €r0 COCTUHEHHI.
AM@doTepHbie CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUS, THAPOKCOKOMITIIEKCHI AIIFOMUHUS.

OO11as xapakTepucTUKa MeTauioB No0ouHsIx noArpynmn (b-rpynm) Ileproauueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB.

du3znyeckre U XMMUYECKHE CBOMCTBAa Xpoma M ero coeaumHeHuid. Oxcuasl U ruapokcuansl xpoma(Il), xpoma(Ill) u
xpoma(VI). XpomaTsl 1 JuXpoMaThl, UX OKUCIHUTENbHbIE CBOMCTBA. [loaydyeHrne nu mpumMeHeHue Xxpoma.



dusznueckue M XUMHUYECKHME CBOICTBA MapraHiila M ero coeauHeHuil. Baxkneimue coenunenust mapranna(ll),
mapranna(IV), mapraamna(VI) u mapranmna(VII). [IlepmanranaT kanus, ero OKUCIUTEIbHBIE CBOWCTRA.

duznueckre U XUMHUYECKHME CBOMCTBa jkeie3a M ero coeauHeHuil. Okcupabl, Tuapokcuabl U conu sxenesa(ll) u
xene3a(lll). Ilonyuenne n mpuMeHeHue XKee3a U ero CIuIaBoB.

DU3NYECKHUE U XUMUYECKHUE CBOMCTBA MEIM U €€ coenHeHni. [lonyuenne u npumMeHeHne Meiu U €€ COCTMHEHU.

[uuk: momydyeHue, PU3HUECKHME UM XUMHUYECKHME CBOWCTBA. AM(OTEpHbIE CBOMCTBA OKCHAA M THAPOKCHJIA ILIMHKA,
TUIPOKCOKOMIUIECKCHI IUHKA. [[puMeHeHre IMHKa U ero COeIMHEHU M.

DKCcneprUMEHTAIbHBIE METO/Ibl U3YUECHUS BELIECTB U WX MPEBPAILCHUN: U3yueHHEe 00pa3IloB HEMETAIIIOB, TOPEHHE CEPHI,
¢docdopa, xenesa, MarHus B KHUCIOPOAE, M3yYEHHUE KOJUIEKUMU «MeTaibl U CIJIaBbD», B3aUMOJCHCTBUE LIEIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJJIOB C BOJOM (BO3MOXKHO HMCIIOJIB30BaHUE BUAEOMATEPUAJIOB), B3AUMOJECHCTBUE [IMHKA U JKeJe3a C
pacTBOpaMM KHUCJIOT U IWIEJIOYEM, KAYECTBEHHBIC PEAKIMHA HAa HEOPraHWYECKUE AHUOHBI, KaTHOH BOJOPOAA U KATHUOHBI
METAJUIOB, B3aUMOJCUCTBUE THUAPOKCHUJIOB QIIOMUHUS M ILMHKA C pPAacTBOPAMH KHCJIOT W IIEJIOYEH, pPELICHHUE
AKCIIEPUMEHTANILHBIX 3a1ad 1o Temam «l amorensl», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COCTUHEHUSN,
«Mertasibl TIaBHBIX NOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHus ¥ KU3Hb.

Ponp xumum B oOecniedeHHHM YCTOMYMBOTO pPa3BUTHUSA 4YesioBeuecTBa. [loHATHE O HAydHBIX METOAAX TMO3HAHUS U
METOJIOJIOTUM HAyYHOTO UCCIeN0BaHusA. HayuHbple MpUHUMIIBI OPraHU3alud XUMUYECKOTO TTPOU3BOACTBA. [IpoMBbIIEHHbIE
CrocoObl TMOJYyYEHUS BaKHEHIIMX BelIeCTB (Ha NpUMepe MPOU3BOJACTBA aMMMAKa, CEPHOM KHUCIOTHI, METaHOJIA).
[IpombllizieHHBIE CITOCOOBI TOJIYYEHHS METANIOB U CIUIABOB. XHWMHMUYECKOE 3arps3HEHUE OKPYKAIoIIEeW Cpefpl U €ro
nocnenctsus. Poias Xxumun B o0ecriedeHuM YHEPreTHIeCKOi 0€30MacHOCTH.

XuMHS U 310pOBbe uenoBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuiia ncnonp30BaHus JIEKAPCTBEHHBIX MpenapaToB. Posb
XUMUHU B pa3BUTUU METULIUHBI.

XUMUS TIUIIK: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Pojib XxuMun B 00eCieUeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. bertoBas xumus. IlpaBuna 0e30mMacHOro MCHONb30BaHUS IMPENapaToB
OBITOBOI XWMHH B TIOBCETHEBHOM KU3HH.

XuUMHS B CTPOUTEIHCTBE: BAKHEUIITNE CTPOUTEIBHBIC MaTeprabl (IIEMEHT, OETOH).



XHUMHS B CENBCKOM X03siicTBe. OpraHn4ecKkrue 1 MUHEpaJIbHbIE YI00pEHHS.

CoBpeMeHHbBIE KOHCTPYKLHOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KepaMHKa. Marepuansl [Uisl 3JIEKTPOHHKH.
Hanorexnonorumn.

Pacuérnbie 3anaum.

Pacuétel: Macchl BemiecTBa WiM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BELIECTBA, MAcCE€ WM O0BEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMM BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIU OJIHO U3 BEIECTB
UMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NPOAYKTA PEAKIIUH, €CIIU OJHO U3 BEIECTB JAaHO B BUJE PAacCTBOpA C
ONPENEIIEHHOW MAacCOBOM [JOJIEH PAacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJAM U MOJIIPHOM KOHLIEHTPAallMM BELIECTBA B
pacTBoOpe, AOJIM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBsI3€d NpU M3YYEHHM OO0ILel W HeopraHuyeckoil xumuu B 11 Kitacce ocyliecTBisieTcs
4yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX NMOHATUN, TaK M TMOHATUM, MPUHATHIX B OTIENbHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHUS: SBJICHHE, HAy4HbIM (DAaKT, TUIIOTE3a, TEOpHUsA, 3aKOH, AaHAJIW3, CHUHTE3,
KJ1accu(pukanus, NnepuoIMYHOCTb, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJEIHPOBAHNUE.

®usuka: Marepus, MUKPOMHUP, MAKpPOMHpP, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, W30TOIBI, PaIUOAKTUBHOCTD,
MOJIEKYJ1a, JHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSTHHME BEUIeCTBa, WJICANbHBIN ras,
(du3nYecKue BEIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kieTka, opraHusMm, 3KocucTema, Ouocdepa, MeTraboyiM3M, MAKpO- U MHUKPOIIEMEHTHI, OCJKH, KHUPBHI,
YTJIE€BO/Ibl, HYKJIEUHOBBIE KUCIIOThI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK SHEPTHH B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbI, OJIE3HbIE HCKOMIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHoOrusA: XUMHUYECKas HPOMBIIIJIEHHOCTh, METAJULypIrus, CTPOUTEIBHBIE MAaTEpHalbl, CEIbCKOXO35HMCTBEHHOE
MPOU3BOJICTBO, TMHUIIEBas MPOMBIIUIEHHOCTh, (DapMaleBTHUeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETUYECKUX
[IpenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPUAIIOB, JJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWN HA VIJIYBJIEHHOM VYPOBHE
CPEJHEI'O OBILEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCcTBUU C CUCTEMHO-AEATEIBHOCTHBIM IIOAX00M B CTPYKTYPE JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS MpEaMETa
«XHUMHSD» Ha YPOBHE CpPEAHEro o0IIero oOpa3oBaHMs BBIIEICHBI CIEAYIOUIME COCTABISAIOLIUE: OCO3HAHHE O0Y4YaroIIMMHUCS
POCCUMCKON TPaKTAHCKOM HMACHTUYHOCTH; TOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOATEIIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYue MOTHBAIMM K 00Y4YE€HHIO; TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIMXCSl PyKOBOJCTBOBATHCS MIPUHITHIMU B OOLIECTBE
IpaBWJIaMd U HOPMaMHU IOBEACHMS; HAJIMYME MPAaBOCO3HAHMS, SKOJOTMYECKOM KyJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIETH U
CTPOUTBH KU3HECHHBIE IIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUSA NpEeIMETa «XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTH OIbBITA MO3HABATEIBHOU U
IIPAKTUYECKOHN AEATEIbHOCTH 00yUarOIUXCs B IPOLIECCE peaInu3alui 00pa30BaTeIbHON AESTEIBHOCTH.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IMpenMera «XUMHUS» OTpakaloT C(OPMUPOBAHHOCTH OIbITA MO3HABATEIbHON U
MPAKTUYECKOHN AESITeTbHOCTH 00yUalolUXCsl B IPOLIECCE peaTu3aluu 00pa30BaTeIbHON JESATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakaaHCKOro BOCIIMTAHMA:

OCO3HaHMs O0YYAIOIMIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPAB M 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABONOPSIKY;

IIPEACTABICHNS O COLUUAJIBHBIX HOPMaXxX U MPAaBUJIaX MEKIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOM MEATEIBHOCTH MPH CO3JAAHUU YYEOHBIX MPOEKTOB, PEUICHUM Y4YEOHBIX U
ITI03HABATEJIbHBIX 3a/1a4, BBIITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS], JJOTUKY M apryMEHTBHI JAPYTUX MPU aHAIU3€ PA3THUYHBIX
BUJIOB yU€OHO 1€ITeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEANIO0 OTEYECTBEHHOW XUMMH;



YBaXXEHUS K IPOILIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO MPHUIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JAHHBIE HAYKH €CTh Pe3yJIbTaT JUIMTEIbHBIX HAOII0JEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX MTOUCKOB, IIOCTOSTHHOTO Tpya
yU€HBIX U MPAKTUKOB,;

WHTEpeca U TO03HAaBAaTEJIbHBIX MOTHBOB B TMOJYUYEHHHM U TMOCIEAYIOIMIEM aHanu3e HH(poOpMaluu O TMepeOBBIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CHUTYallMH, CBSI3aHHbIE C XMMHYECKUMHU SIBICHUSIMM, U HPUHUMATh OCO3HAHHBIC PEILEHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3ULMIA HPABCTBEHHBIX M MPABOBBIX HOPM H
C YY4ETOM OCO3HAHMSI MOCIEACTBUI IIOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 370pOBOro M Oe3zomacHOro oOpas3a >KM3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K
COOCTBEHHOMY (DPM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOmo/IeHns TpaBui 0Oe30MacHOro oOpalieHusi C BEIIECTBAMU B ObITYy, IOBCEIHEBHOM >KM3HU, B TPYAOBOU
NEeSATENBHOCTH;

NOHMMAHUS I[IEHHOCTH NpPaBWJI MHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30MaCHOrO MOBEAEHUS B CHUTyalUsX,
YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JHOJIEH;

OCO3HaHMS MOCIEACTBUI U HENPUATHUS BPEIHbBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B  Yy4e€OHO-MCCIEIOBAaTENbCKOW JIEATENbHOCTH, OOIIECTBEHHO TIOJIE3HOM,
TBOPUYECKOU M IPYrUX BUAAX AEATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKHUX 3a]ad COLMAIbHOW HAIlpaBIEHHOCTH (B pamMKax CBOEro
KJ1acca, MKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyUEHHI0 Mpodeccuil pa3nuyHOro poja, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
MPEAMETHBIX 3HAHUI IO XUMUU;



YBAXKEHUS K TPYLY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUIAYAIBHOW TpaeKTOpUU 00pa3oBaHus, Oyayiiel mpodeccun U peann3aiuu
COOCTBEHHBIX KM3HCHHBIX IJIAHOB C YUYETOM JJUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEM
00I1eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPUPOIE KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MMOHUMAaHUS TJI00AIBHOTO XapaKTepa AKOJOTHYECKUX IMPOOJIeM, BIUSHUS dKOHOMHUYECKHX IIPOIIECCOB HA COCTOSHUE
MIPUPOJTHON U COLUAITBHOU CPEIIBI;

OCO3HaHMUSI HEOOXOAUMOCTH HCIOJB30BaHUSA JIOCTMIKEHMM XMMHUU JUIsl PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOAOTIOIB30BAHHS;

AKTUBHOTO HEIPUATHS JCUCTBUU, MPUHOCAIIUX BPE] OKPYKAIOUIEH NPUPOJHOW Cpelie, YMEHUS IPOTHO3UPOBATH
HeOJIaroNMpUsITHBIC SKOJIOTHYSCKHE TIOCIICICTBUS MIPEAITPUHUMAEMBIX JSHCTBUI U IIPEIOTBPAIIATh UX;

HIWYUS Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, KOJOTHYECKON KYJBTYPhI, OMbITA JNEATEIBHOCTH 3KOJOTHYECKOU
HAMNpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATHCA MMM B TO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOM IPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITH UC0JIOTUU XeMO(hoOuu;

7) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHEeUU(PUKUM XUMHUU KaK HayKd, OCO3HaHUs €€ posu B (OPMUPOBAHWU PALMOHAIBHOTO HAyYHOIO
MBIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpYXalolleM MHpPE KaKk O €JAUMHCTBE MPHUPOJbI U 4YEJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIIeHUHU TTPOOJIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHSI;

yOSXKIEHHOCTH B O0COOOW 3HAYUMOCTH XUMHUU IS COBPEMEHHOW IMBWIM3AIMU: B €€ TyMaHUCTUYCCKOU
HaIpaBJICHHOCTH U BA)XXHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTEpPUAIbHON KYJIbTYPhI, B PEIICHUU TJIOOATBHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTreTUUECKOM, MUIIEBON U HKOJIOTUUECKON O€30MMacHOCTH, B Pa3BUTUH
MEIUIIUHBI, 00ECTIEYEHNH YCIOBUH YCIIEITHOTO TPY/Ia U SKOJOTMYECKH KOMGOPTHOM KM3HU KaX0T0 YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJOB IO3HAHUS, HCHOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIh30BaTh TOJydaeMble 3HAHUS MJIS aHAM3a U OOBSCHEHUS SBICHUN OKPYKAIOMIETO MHpa |



MIPOUCXOISIINNX B HEM U3MEHEHHH, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKIIFOUCHUSI HA OCHOBE Hay4YHBIX (DaKTOB W MMEIOITUXCS
JAHHBIX C IEJIbIO TIOJIyYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCMOJIb30BaTh XMUMUYECKUE 3HAHUS JUIsl pellieHus MpoOJieM B pealbHBIX KU3HEHHBIX
CUTYyaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEA0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY IMOJYYEHHUIO HOBBIX
3HAHUM 110 XMMHUHU B COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX cepax npodeccuoHanbHOM NesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl IO XMMUU Ha YPOBHE CPEAHET0 001Iero o0pa30BaHus BKIKOYAIOT:

3HaUUMblE Ui  (POPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYAIOIIMXCA  MEKIUCUUIUIMHApHbIE  (MEXIpPEIMETHBIE)
oOlIeHAy4YHbIE TOHATHUS, OTPaKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHU(PUKY METOJOB I03HaHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO, SHEPrus, SBJIECHUE, IPOLECC, CUCTEMa, HAy4yHBbIH (akT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCalbHble y4yeOHblEe JEHCTBUSA (MO3HABaTElIbHbIE, KOMMYHHUKATHUBHbBIC, PpETYJSATHUBHBIE), OOECHeUHBAIOLINE
dbopmupoBanne PyHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YYaIOIuXCs;

CIOCOOHOCTh OOYYaIOIIMXCSl HMCHOJB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHHUBEpCaJbHbIC yueOHbIE IEUCTBUS B MO3HABATEIBHON U COLUAIBHOM MPAKTUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHUBEPCAJIbHBIMU  YYEOHBIMU  TO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JEHCTBUAMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
1) 6a30Bble JIOrHYeCKHUE TeHCTBHUA:
CaMOCTOSTENLHO (POPMYTHPOBATh U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



OTIpeNeNATh 1EIN JCATEIBHOCTH, 3aJaBas IMapaMeTphl M KPUTEPHH X JOCTHKEHUS, COOTHOCUTH PE3yIbTaThl
JESITEIBHOCTH C MOCTaBICHHBIMHU 1ICJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIJIETSATh XapaKTepHble IPU3HAKU TOHITHI U
yCTaHABJIMBATh UX B3aMMOCBS3b, NCIIOJIH30BAThH COOTBETCTBYIOIINE MMOHATHS JIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUMH;

BBIOMPATHh OCHOBAHUS U KPUTEPHUH IS KIIAaCCHU(PUKAIIUN BEIIECTB U XUMUICCKUX PEAKITHI;

yCTaHABIMBATh MPUIMHHO-CJICACTBEHHBIC CBSI3M MEKIY U3y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKHE pacCykAcHUS (MHAYKTHUBHBIC, JCIYKTUBHBIC, IO AaHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSATH B TIPOIECCE MO3HAHMS WCIOIB3YEMbIE B XHMHUU CHUMBOJMYECKHE (3HAKOBBIE) MOJICTH, MPEOOpPa3OBHIBATH
MOJICITbHBIC TIPEJCTABICHUS — XWMHUYECKHA 3HAaK (CHMBOJ) JJIEMEHTA, XUMHUYecKas (opmylnia, ypaBHEHHE XUMHUYCCKOU
peaKkiMu — TpU pEHIeHUH Yy4eOHBIX TIO3HABAaTEIbHBIX M MPAKTHUECKUX 3ajad, MPUMEHATh Ha3BaHHBIC MOJICIbHbBIC
MIPEICTABJICHUS JIJIs1 BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYAEMBbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe MCCIeI0BaATEIbCKHE AeCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMUUYCCKUX PEAKITUH;

(dbopMyIHUPOBaTh LU U 3aJa9d UCCIICIOBAHMS, UCIIOIH30BATh TTOCTABJICHHBIE M CAMOCTOSTEIHHO C(HOPMYITHPOBAHHBIC
BOIPOCHl B KayeCTBE WHCTPYMEHTAa TO3HAHWUA W OCHOBBI I (DOPMHUPOBAHUSI THUIOTE3bI IO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZICTh  HABBIKAMH  CAMOCTOSITEIBHOTO  IUIAHUPOBAHUS W TPOBEACHHS  YYCHHUYECKHX  DKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIBHO TIPOTHO3UPOBATH €ro  pe3yibTar,
dbopmyaupoBaTh OOOOIICHWS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3ylbTaTOB HCCIACAOBAHUSA, COCTaBIIATH
000CHOBaHHBIN OTYET O IPOJICTAHHOM paboTe;

MpuoOpeTaTh OIBIT YYCHUYECKON HCCIICOBATENHCKON M TMPOCKTHON NEATEIbHOCTH, MPOSBISATH CIHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHMS NPAKTUYCCKUX 3a7ad, NMPUMEHCHUIO Pa3IMYHBIX METOIOB
MO3HAHUSI.

3) pabora c undgopmanueii:



OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HMHGPOpMAMU (HAy4YHO-TIOMYJIApHAS JIATEpaTypa XUMHYECKOTO
COJIEp)KaHusl, CIIPAaBOYHbIE IOCOOMs, pecypchl MHTepHeTa), aHaNM3UPOBaTh MHPOPMALUIO PA3NIMYHBIX BHUIOB U (popm
IPEICTaBICHUS, KpUTHUECKH OLIEHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

dbopMynpoBaTh 3apOChl U MPUMEHATh Pa3IUYHbIE METOJBI MPU MOUCKE U O0TOOpe MHPOpPMAIUU, HEOOXOAUMOMN IS
BBITIOJTHEHMSI YY€OHBIX 3a71a4 OMPECIEHHOTO THIIA;

nprOOpeTaTh OMBIT HCIOJBb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH W Pa3IMYHBIX MOWCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaNbHYIO (opMy mpeacTaBieHus uMHpopMauuu (cxembl, Trpadukd, AUarpammsbl,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KayecTBE CpEICTBa MpU padoTe ¢ XUMHYECKON uH(OpManuend: NPUMEHSTh
MeXNpeaMeTHbIE (PU3NUEeCcKre U MaTEMaTUUECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMyHuKATHBHBIC YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0JI€ TUAJIOTa /WU JUCKYCCHUM, BBICKA3bIBATh UJICH,
(bopMyIUPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHLHO BBITOTHEHUS TIPEIJIOKCHHOMN 331a4H;

BBICTYNaTh C TMPE3CHTAMEd pPE3yJbTaTOB IO3HABATEIBHON JEATEIBHOCTH, MOJYYCHHBIX CaMOCTOSITEIbHO WU
COBMECTHO CO CBEPCTHHUKAMH TIPU BBHIMOJHEHUH XWMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, Pea3aIlii yueOHOTO MPOEKTa, U (HOPMYITUPOBATh BBIBOJABI MO PE3YJIbTaTaM MPOBEIEHHBIX
HCCIICIOBAaHUM MYTEM COTJIACOBAaHMS TTO3UIIMK B X0J1€ 00CYKJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIE 1eCTBHUA:



CaMOCTOSTEIIBHO IIAHUPOBATH U OCYILECTBIIATH CBOKO ITO3HABATEIBHYIO JCATEIBHOCTD, ONpEAcsa €€ eI U 3a1auu,
KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAJiaraeéMblil aNTOpPUTM JCHCTBHIM TPH BHIIOJHEHUH
y4eOHBIX U UCCIIEIOBATEIbCKUX 3aja4, BbIOUpaTh Hanboee 3¢ eKTUBHBIN CIOCO0 UX PEUICHHs C YIETOM MOTyUYEHHUST HOBBIX
3HaHUU O BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISTH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yibTaThl OCBOEHHUS MPOTpaMMBbI MO XUMHUU Ha YTIyOJEHHOM ypOBHE Ha YPOBHE CpPEIHEro 0OIero
o0Opa3oBaHUsI BKIIIOYAIOT CTIeM(pUIECKUe s y4eOHOro npeameTa « XUMUs» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IeWCTBHIM
[0 OCBOCHMIO, HMHTEPIPETAMU U MNpeoOpa3OBaHUIO 3HAHWM, BHUJBlI JIESITEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YUYEOHBIX CHUTYaIUsX, a TaKKE€ B PEAJIbHBIX >KU3HEHHBIX CHUTYyallUMAX, CBSI3aHHBIX C
XUMHEN. B mporpamme 1o XxuMum IpeaMeTHbIE PE3YIIbTAThHI IPEACTABIEHBI IO TOJIaM U3YUYCHMUS.

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHudecKkasi XuMUsh» OTpa)aroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUIA: O MECTE€ U 3HAYCHHH OPTaHMYECKOW XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€
poJii B OOECHEUEHUH YCTOMYMBOIO Pa3BUTHs 4YEJOBEUECTBA B PELICHUH NPOOJIEM SKOJIOTHMYECKOM, IHEPreTHYecKOd u
MUIIEBOM 0E€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHWM HOBBIX MATEPUAJIOB, HOBBIX HWCTOYHUKOB DHEPrUHU, B
o0ecreyeHnn palMoHAIbHOTO MPUPOJONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHUS U OOIIEW KYJIbTyphl YellOBeKa, a
TaK>Ke€ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3710POBbIO M PUPOIHOMN CPELE;

BJIAJICHHE CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHS — XUMUYECKUI 3JIEMEHT,
aToM, SIAPO U DIIEKTPOHHAas 000JIOYKA aroMma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa,
ruOpuau3anms aTOMHBIX OpOUTaliel, HWOH, MOJIEKYJia, BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJSIPHBIA O0BEM, YriaepOoIHbI cKeneT, (yHKIMOHAJIbHAs TpyMa, paaukal,
CTPYKTYpHBIE (OopMyJbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHbIE), H30MEpHUs CTPYKTypHas M MPOCTPAaHCTBEHHAas



(reomeTpuyeckasi, ONTUYECKAsI), U30MEPHI, TOMOJIOTMYECKUN PSAJl, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOI- U a30TCOACPKAIINE
OpTraHUYeCKUEe COEJUHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCIMHEHUS; TEOPHHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. 1. MenneneeBa, Teopusi CTpOeHUsI opraHnyeckux BemectB A. M. ByTiiepoBa, 3akoH coxpaHeHHs
Macchl BEIECTB, 3aKOH COXPAaHEHUS U TPEBpAIICHHUS DSHEPrUU NPU XUMHUYECKHX pPEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHMS, JISKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUM; TPEACTaBICHUS O MEXaHHU3MaxX XHMUYECKUX PEaKIHid, TePMOJUHAMHUYECKHX W KHHETHYECKUX
3aKOHOMEPHOCTSIX HX MPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TpYIIl aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3¢ ¢dekTbl, opueHTanThl | u Il poxma); daxTonmormueckue cBeAeHHs O CBOMCTBAX, COCTaBe, MOJYyYEHUU U
0€30MacHOM MCIOJIB30BaHNU BAKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIHHOCTH YeIOBEKa, OOIINX
HAy4YHbIX MPUHILIXNAX XUMUYECKOT0 MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPAOOTKH HEPTH);
c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpPHbIC TMPU3HAKK T[OHATUH, YCTAHABIMBATH MX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOILIME MOHATHS IPU OMMCAHUU COCTaBAa, CTPOSHUS U CBOMCTB OPIaHUYECKUX COCTUHEHUM;
c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIONIb30BaTh XWMUYECKYI0 CHMBOJHUKY [UIsl COCTaBJICHHUS MOJIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKETIETHBIX) (DOPMYIT OpTaHUYECKHX BEIIECCTB;

COCTaBJISITh YPAaBHEHHUS XMMHUYECKUX PEAKIUH W pacKpblBaTh HMX CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakiuii MoCPeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca 3THX peaklMi, peakiuil HOHHOTo 0OMEHa MyTEM COCTaBIICHUS
WX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA,

W3TOTaBIMBATh MOJAEIU MOJICKYJ OPTaHMYECKUX BEUIECTB I WUTFOCTPALMU WX XMMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHHSI,

c(OPMUPOBAHHOCTh YMEHUM: YCTaHABIMBATH NMPUHAMJICKHOCTh M3YUEHHBIX OPraHUYECKUX BEILECTB M0 UX COCTaBy U
CTPOCHHUIO K ONpEIeNIEHHOMY KJacCy/TpylIe COEAMHEHWH, NaBaTh MM Ha3BaHMs IO CHUCTEMaTHUYECKOW HOMEHKJIAType
(IUPAC) u npuBOUTH TPUBUATIHHBIC HA3BAHUS IS OTACIHHBIX MPEACTaBUTENCH OPTaHNYECKUX BEIIECTB (ITUJICH, alleTHIICH,
TOJIYOJI, TIUIEPUH, STUICHTJIUKONb, (EeHod, (opManbIeru, aueranbIeryi, alueToH, MypaBbHHAs KHCIOTa, YKCyCHas
KHCIIOTa, CTEapUHOBAsl, OJEMHOBasA, MAJIbMUTUHOBAS KUCJIOTHI, INIMIMH, alaHWH, MalbTo3a, QPYKTO3a, aHWUINH, TUBUHUI,
U30MPEH, XJIOPOMIPEH, CTUPOII U IPYTHE);



c(OPMUPOBAHHOCTh YMEHHUSI OMPEICNIATh BHJ XUMHUYECKOW CBS3M B OPraHMYECKHX COCIWHEHUSX (KOBaJCHTHas H
MOHHAs CBA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c()OpPMUPOBAHHOCTh YMEHUS MPUMEHSATH IOJOKEHUSI TEOPUH CTPOEHUs opraHndeckux Bemiects A. M. byrieposa nis
00BSCHEHHSI 3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
IIPEACTABUTENEN PA3TUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB, HHUKJIOAIKAHOB, AJKEHOB, AJIKAaIWCHOB, AJIKUHOB,
apoOMaTHYECKUX YTJIEBOJIOPOAOB, CIUPTOB, aJbJAETHAOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIIOXKHBIX 3(HpPOB,
KUPOB, HUTPOCOEAMHEHUN U aMHHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, M- U MOJUCAXapHUI0B), UILUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI C UCIIOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

C(OPMUPOBAHHOCTh YMEHHS MOATBEPKAAThb HA KOHKPETHBIX IPUMEpPax XapakTep 3aBUCUMOCTH PEAKIMOHHOM
CIIOCOOHOCTH OPTraHMYECKUX COEIMHEHMH OT KPaTHOCTH M THMA KOBAaJEHTHOM CBS3U (O- U M-CBS3M), B3AUMHOT'O BIIUSHUS
aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BATh UCTOUYHUKH YTIEBOJAOPOIHOTO ChIpbs (HE(Th, MPUPOJHBIN a3, yrojsb),
CIOCOOBI €ro nepepadboTKH U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB NEPEPAOOTKY;

c(OPMUPOBAHHOCTh BIIAJCHHUSI CHUCTEMOW 3HAHMH O ECTECTBEHHO-HAyYHBIX METOJaX NO3HaHUs — HaOJIIOACHUH,
U3MEPEHNUH, MOJCIIUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSATD 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHUS NPUMEHSATHh OCHOBHBIE OMNEpPALMHU MBICIUTEIBHON AESATENbHOCTH — aHAIW3 U CHUHTE3,
CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BhISIBJICHUE MPUUYUHHO-CIIEICTBEHHBIX CBSI3€l — JUIsl U3yYEHHUsI CBOMCTB BEUIECTB
Y XUMHUYECKUX PEaKL;

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATUSAMHU U MPEICTABICHUSAMU JPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB 1Jsi 0ojiee OCO3HAHHOTO IMOHUMAaHMs CYIIHOCTH MaTepHabHOTO €IUHCTBAa MMpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHUH JJIsi OOBSICHEHUS W TNPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX
€CTECTBEHHO-HAYYHYIO IIPUPOLLY;

c(OpPMUPOBAHHOCTh YMEHHI: MTPOBOAUTH PACUETHI IO XUMHUUECKUM (HOPMYJIaM U YPAaBHEHHSIM XUMHUYECKUX PEaKLU C
UCIIOJIb30BaHNEM (DU3MUYECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C



KOJIMYECTBEHHOM CTOPOHBI: PACUETHI 10 HAXOXKICHHID XMMUYECKOW (POPMyJbl BEHIECTBA IO M3BECTHBIM MAacCCOBBIM JOJSM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAM CrOpaHMsl, JIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBATH C NMO3ULUN SKOJIOTMUECKON 0€30MacHOCTH
MOCIIEACTBHS OBITOBOM U MPOU3BOJACTBEHHON ACSITENILHOCTH YENIOBEKA, CBA3aHHOM ¢ mepepaboTKOI BEIIecTB, UCIOIb30BaTh
MOJIyYeHHbIE 3HAHUS JJIs IPUHATUS TPAMOTHBIX PEIICHHI MPOOJIEM B CUTYaIUsX, CBI3AHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENBHO IIAHUPOBATH U MPOBOAUTh XUMHYECKUN SKCIEPUMEHT (IIOTYyYEHUE U
WU3YyYEHUE CBOMCTB OpPraHMYECKHX BEIIECTB, KadyeCTBEHHBIE pEAKIUU YIVIEBOJOPOJOB PAa3jIUYHBIX KJIACCOB M
KHCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELHICHUE DKCIIEPUMEHTAJIbHBIX 3a/ad 10 PACHO3HABAHUIO OpPraHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBUi 0€30MacHOTO OOpallleHus C BellecTBaMU U JIA0OPATOPHBIM O0OpPYIAOBAaHUEM,
(dbopMyaupoBaTh LEIb HCCIECIOBAHUSA, MPEICTABIATh B Pa3IUYHON (opMme pe3yibTaThl SKCIIEPUMEHTA, AHAIU3UPOBATH U
OLICHMBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOMI0aTh MpaBUjia HKOJIOTUYECKU LIEeJIECOOOpPa3HOTrO MOBEACHUS B OBITY W TPYJOBOW JEATEIBHOCTH B IEJIAX
COXPaHEHMS CBOETO 30POBbs, OKPYKAKOLIEH MPUPOJTHON CPEIbI U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBHUS Ha >KUBBIE OpPraHU3Mbl ONPENEIEHHBIX OPraHWYECKHUX BEILECTB,
noHuMasi cmbich nokaszaresns [IJIK;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHS! OPTaHUYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHHUS
COOTHOIIICHMSI PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh YMEHMI: OCYILECTBIISITH II€JICHANPABICHHBIM MOMCK XMUMHUYECKOM HMHQOpMaluyd B pPa3IHUHBIX
MCTOYHMKAX (HayyHas U yueOHO-Hay4YHas JUTEepaTypa, CpelcTBa MaccoBoil nHGopmanuu, HTEepHET U Apyrue), KpUTHUECKH
aHaJIM3UPOBATh XMMHUUYECKYIO HH(OpMaLIHIO, mepepadaThiBaTh €€ U UCHOIb30BaTh B COOTBETCTBHHU C MOCTABJICHHON yueOHOM
3aJlaueH.

11 KJIACC

[IpenMeTHbIe pe3yapTaThl OCBOECHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: O MaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUI
MPUPOJIBI, O MECTE U 3HAYCHUH XHUMHH B CUCTEME €CTECTBEHHBIX HAayK M €€ poJiM B OOECIEUYEeHUN YCTOMUYMBOTO Pa3BUTHS, B



PEIICHUHN TIPOOJIEM DKOJIOTHIECKOM, SJHEPTETUIECKON M MHUIIECBON 0€30MacHOCTH, B pa3BUTUN MEIUIIUHBI, CO3JaHUN HOBBIX
MaTEpPHaJIOB, HOBBIX HMCTOYHUKOB JHEPrUU, B OOECIEYEHHM PAIMOHAIBLHOTO MPHUPOONOJIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pPEHUS U OOIIEH KyJIbTYypbl YEIOBEKa, a TAKXKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOUIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPENIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHWU, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE TTOHITHS — XUMHYCCKHUH JIEMEHT,
aToM, SAPO aToMa, M30TOINbI, AJEKTPOHHAsE 000JI0YKAa aTtoMa, S-, p-, d-aTOMHBIE OpOUTAaIU, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aTOMa, THOpUIU3AIMs aTOMHBIX OpOMTaJIe, MOH, MOJIEKYJa, BAJIGHTHOCTh, 3JEKTPOOTPHUIATEIIBHOCTD, CTETICHb
OKHUCJICHHS, XMMHYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTAJUIMYECKas peneTka,
XUMUYECKasT PEaKIs, PaCTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI, JICKTPOITUTHICCKAs TUCCOIHAITUS, CTEIIEHb TUCCOIHUAITNH,
BOJIOPOJIHBIN MOKa3aTeIb, OKUCINTEIh, BOCCTAHOBUTEb, TEIJIOBOU A((HEKT XUMHUYECKON PEaKIMH, CKOPOCTh XUMHUYECKON
peaKkiiy, XUMHUYECKOE PAaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHS IICKTPOJUTUYECKON TUCCOIUAIIUY, TEPUOIUUECKUN 3aKOH
J.1. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAICHUS DHEPTUU TPH XUMUYECKUX
peaKIMsIX, 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK
XUMHUHU, MUPOBO33PCHUCCKHUE 3HAHWS, JISKAIIME B OCHOBE MOHUMAHMS MPUIUHHOCTH U CHCTEMHOCTH XMMHYCCKUX SIBIICHHIA,
COBPEMCHHBIC TIPEACTABIICHUSI O CTPOSHUHU BEIIESCTBA HA aTOMHOM, MOHHO-MOJICKYJIIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHW3MaX XUMUYECKUX PEaKIUi, TEePMOJMHAMUYECKHMX W KHHETHYECKUX 3aKOHOMEPHOCTSX UX
MPOTEKaHUs, 0 XUMHUYECKOM PAaBHOBECHUM, PACTBOpPAX M JUCHEPCHBIX CUCTEMax; (paKTOJIOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH M OC30IaCHOM HCITOJIb30BAaHWN BAXKHEHIIMX HEOPTaHMYECKHUX BEIIECTB B OBITY W TPAKTHYCCKOM
JEATETBHOCTH YEI0BEKa, OOITUX HAYYHBIX TPUHIIMITAX XMMHUYECKOTO TIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMCHHUH: BBIABIIATh XapaKTEPHBIC IPU3HAKK TIOHATHH, YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE MTOHSATHS MPU OMMMCAHUH HEOPTAHMUECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHHS (DOPMYJT BEIIECTB U YpaBHEHUM
XUMHUYECKUX peakiuii, cucremarnaeckyro HoMeHKIaTypy (IUPAC) u TpuBHalibHBIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEAEIATh BaJ€HTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX JIEMEHTOB B COCAMHEHUSX,
BUJT XUMUYECKOH CBSI3M (KOBAJICHTHAS, HOHHAS, METAJUTMUECKAsl, BOJIOPOIHAS), THUI KPUCTALTHIECKON PEIIETKH KOHKPETHOTO
BEIIECTBA;



c(hOpPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJa XWMHUYECKOW CBSI3W W THUIIA
KPUCTANINYECKON PEIIETKH, OOMEHHBIN U TJOHOPHO-aKIEITOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIIACCU(PUIIUPOBATH: HEOPraHUUYECKUE BEIIECTBA MO UX COCTaBY, XUMHUYECKHE PEAKIIUH T10
pa3INyYHBIM MpHU3HAKaM (YUCIy M COCTaBYy pEarnpyrollux BEIIECTB, TEIIOBOMY 3(D(eKTy peakiuu, N3MEHEHUIO CTEleHeH
OKHUCJIEHUSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO KaTajau3aropa W JpYyrue); CaMOCTOSATEIbHO BBIOMPATh OCHOBAHUS H
KpUTEPUH JJIs KiacCU(DUKAIIUA U3yIaeMbIX BEIIECTB U XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHMsSI PACKPBIBATh CMBICI Teproauyeckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOITYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(hOPMHUPOBAHHOCTh YMEHUI: XapaKTepU30BATh AJIEKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB XUMHUYECKHUX 3JIEMEHTOB
nepBoro—uerBéproro nepuoaoB Ilepuomnueckoin cucremsl .M. MenpaeneeBa, HCIONB3ysl MOHATHS «IHEPrETHUYECKHUE
YPOBHUY», «IHEPreTUYECKUE MOJYPOBHMY», «S-, p-, d-aTOMHBIE OpOHUTAIIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTUUYECKUE
COCTOSIHUSI aTOMay»; OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB W WX COCIUHEHUN TIO0
nepuoaam u rpynnam [lepuoguueckon cucremsl 1. . MenaeneeBa, BAJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXIYy HEOPraHMYECKUMH BEIIECTBAMU C TMOMOUIBIO
YPABHEHHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

c(hOPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUNA TMOCPEACTBOM
COCTABJICHMSI AJIEKTPOHHOIrO OajlaHCa A3TUX pEaKlUil; peakuuid HMOHHOTO OOMEHa MyTEM COCTaBJICHUS HMX MOJHBIX H
COKpalI€HHBIX HOHHBIX YpPaBHEHUW; peakuuid TUIpPOJU3a; peakuuid KOMIUIeKcooOpa3oBaHus (Ha  mpumepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aTFOMUHUS);

c(OPMHUPOBAHHOCTh yMEHHUSI OOBACHITh 3aKOHOMEPHOCTU TMPOTEKAHUS XUMHUYECKUX PEAKIUH C Yy4e€ToM UX
DHEPreTUYECKUX XaPAKTEPUCTUK, XapaKTEpP U3MEHEHUS CKOPOCTH XMMHUYECKOW PEAKIMH B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(akTOpoOB, a TAaKXKE XapaKTEp CMEIIEHUS XMMHUYECKOTO PaBHOBECHS MOJ BIUSHUEM BHEIIHUX Bo3AelcTBuiM (mpuHuumn Jle
[IIarenbe);



c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUCCKHUE PEAKIINH, JISKAINE B OCHOBE TTPOMBITIUICHHOTO TTOTyYEHUS
CEepHOM KHCJIOTHI, aMMHaKa, OOIIME Hay4YHbIC MPHUHIMIIBI XUMHUYECKHUX IIPOU3BOJICTB; I11€J1€CO00Pa3HOCTh MPUMEHEHUS
HEOPTraHMYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHUS PUCK-TI0/Ih3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUH O METOJaX HAyYHOTO TO3HAHUS SIBJICHUI MPUPOILI — HAOIIOIEHNE,
M3MEpEeHne, MOJEIMPOBAHNE, SKCIEPUMEHT (pealbHbIi U MBICICHHBIN), UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax, YMEHUS
MPUMEHATh 3TH 3HAHUS MPU HKCIEPUMEHTAILHOM HCCIEIOBAHUM BEIIECTB U 71 OOBSICHEHUS XUMUUYECKUX SIBJICHUU,
HMEIOIIMX MECTO B IPUPOJIC, MPAKTUYECKOMN JAEATEIHBHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aMMOCBS3b XMMHUYECKHX 3HAHUN C MOHATUSIMHU M MPEACTABICHUSIMU JPYTHX
€CTECTBEHHO-HAYUHBIX MIPEAMETOB JIsi 00JIee 0OCO3HAHHOTO TOHUMAaHUSI MAaTEPUAILHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCIIOJIB30BAHUEM MOHSITUN «MAacCOBas J10JIs1 BEIIECTBA B PACTBOPE»
1 «MOJISIpHAsi KOHIISHTpPAIIKs; MacChl BelllecTBa WM 00bEMa Tra3a 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB; TEIIOBOIO 3 (eKTa peakiuu; 3HaUCHUS BOJIOPOIHOTO MTOKA3aTels paCTBOPOB
KHUCJIOT M IIEJI0YEH ¢ M3BECTHOM CTEICHBIO JIMCCOIMAIINN; MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CITU
OJIHO M3 MUCXOJHBIX BEIECTB JaHO B BUJIE PACTBOpA C OMPEACIEHHON MAacCOBOM J10JI€l pacTBOPEHHOIO BELIECTBA UJIU JIAHO B
M30bITKE (MMEET MPUMECH); 0JIU BBIX0J1a MPOAYKTA PEaKINU; 00bEMHBIX OTHOIIIEHUHN T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHUM: CaMOCTOSATENIBHO IJIAHUPOBATh M MPOBOJUTH XUMHUYECKUH SKCIIEPUMEHT (IIPOBEICHUE
peakiuii MOHHOro OOMEHa, IOATBEPIKISCHHE KauyeCTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, OMPEICIICHHE CPEeJIbl
pPacTBOpPOB BEIIECTB C TOMOIIBIO WHIUKATOPOB, M3YyUYCHHUE BIUSHHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOU
peakiuy, pelieHrue SKCIEePUMEHTAIBHBIX 3afad mo TemMaMm «Metawibey u «HeMmertamie») ¢ coOJtOJEHUEM MPaBUII
0e3omacHOro OOpallleHusi C BellecTBaMH U J1a0OpaTopHbIM 00OpyIOBaHuEeM, (GOPMYIUPOBATH LEdb HCCIEIOBAHUS,
MIPEACTABIISATH B Pa3IMUHON (hOpME Pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OIIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHUIA: COOJIOaTh TMpaBWJia TOJB30BAHUS XUMUYECKON TMOCYyIOH © J1abopaTopHBIM
o0opynoBaHuEM, 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMU T10 BBIMOJHEHUIO Ja00OPAaTOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH II€JI€COO00Pa3HOr0 TMOBEJEHUSI B OBITY M TPYJAOBON JEATEIBLHOCTH B IIEISAX COXPAHEHHS CBOETO
310POBbS, OKPY>KaIOIIEH MPUPOAHON Cpelibl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOIO
JNEUCTBHUS HA KUBBIE OPTAHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX BEIECTB, NOHMMAs cMbICI nokasaress [1/1K;



c(hOpPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBIA IMOWCK XHUMHYECKOW HH(OpMAIMd B pPa3THYHBIX
HMCTOYHHUKAX (Hay4yHas W yuyeOHO-Hay4dHas JuTepaTypa, CpeacTBa MaccoBoi uHdopmaiuu, MHTEpHET U ApyTrue), KpUTUUECKU
aHaJM3UPOBATh XUMHUECKYIO0 MH(OpPMAIIHIO, ITepepadaThiBaTh €€ M UCIOIB30BaTh B COOTBETCTBUH C ITOCTABICHHOW yueOHOM
3ajJauci.
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Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHNE
OPraHUYeCKON XUMHUH,
MIPEJICTABJICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
}Bll(;36 XKIEHHOE COCTOSTHUSA) 1 bubmotera [JOK
y ) https://m.edsoo.ru/Oce6fd4c
BasneHTHbBIE BO3MOXXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.eds00.ru/8d39f5c8
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBS3EH
Teopus crpoeHus
. bubmuorexa [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e595cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK
OneKkTpoHHbIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 CcHUCTEeMaTHYeCcKas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Kiaccudukanus peakuii B bubmmoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHHH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6nmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue ajikaHoB B

11 apupoze. CrnocoObI HOMy4YeHUs bubmmorera [TOK

PHpOAE. I https://m.eds00.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUA U XUMAYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MIPUMEHEHUE

N bu6mmoreka [IOK

13 Pemienne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyia,
HOMEHKJIATypa, JJICKTPOHHOE U

bubmuoreka [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHUS AJTIKEHOB
duznueckre U XUMHUUIECKHE
15 CBOMCTBa aJIkeHOB. [IpaBuiio bubmmorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnunorexa [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?we "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEAEIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelllecTBa
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUCHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yIZa, JJIEKTPOHHOE U Bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [IOK

https://m.edsoo0.ru/23493a93

24 KauecTBenHble peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 Cnoco0bI noTy4YeHus u bubnmnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

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

7 Cucremarusanus 1 00001eHne
3HaHUM MO TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnuorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
ux (pu3uveckre CBONCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa LIOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

0 ompeieTICHUuEe MOJICKYJISIPHOM bubmmoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIeCTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKAY

34 pa3IMYHBIMU KJIaCCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 00001eHne
3HAHUM MO TEME

36 ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl

37 KaMeHHbI# yronb U mpoayKTh bubmuorexa [IOK
ero nepepadoTKu https://m.edsoo.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K

noIMoTEeKa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 Pa3IUYHBIMU KJlacCaMu

YTJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUU 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajoresa
Jle¥icTBue miemouei Ha
raJIOreHITPOU3BOHBIC.
41 B3anmoneiictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremarusanusa U 00001IeHne
. bubnuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnmoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(31Me I/Iﬂp bubmiorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 MpeAeIbHBIX 0JJTHOATOMHBIX bubmmorera [TOK
pent a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsr: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKre 1 XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosTyueHust 1

49 [IPUMEHEHNE MHOT0aTOMHBIX Bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (duszHYecKre CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 XuMHU4YecKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

50 CrocoObI noy4YeHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pemienne skcnepuMeHTaIbHBIX bubnmnoreka [JOK
3a1a4 1o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHne bubmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 Ka4eCTBEHHBIE PEAKIINU Enbmorexa OK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubmmoreka [JOK
aIbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, UX bubmmorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmorexa [IOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JMKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTaAIBHBIX bubnmnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, (%)I/BI/I‘ICCKI/IG Bu6morexa [LOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubmuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje

72 MbLa Kak cOIu BBICIIUX bubmmorexa [OK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOIIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHeHUAM
XUMHYECKUX peaKIui

75 CucremaTu3zaius U 0000IIeHHIE bubmmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTJIEBOJIOB M KJIaCcCU(UKAITUS bu6nmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

MoHocaxapuibl: puznueckue
77 CBOICTRBA If Haxof eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
bubmuorexa [JOK
78 3HAUYCHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITEIIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. but6mmorexa [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonucaxapuapl: CTpoeHUE bubnuorexa [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 Ha
20 omnpeJieJIeHue 10U BbIX0a bubnmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
23 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTposbHas pabora 1o Teme
84 "Kucnopoaconepxarmue Eubmorexa IOK
p p " https://m.edso00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I3OMeyI/I$I Bubnrorexa LIOK
PMYy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
anudaTUuecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaenbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIIU3 TIETITUIOB
91 benku kak npupoaHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTePOIUKINYECKUE
93 coeqnuennsa. HykiienHoBbIe bubmmorera [TOK
- HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo Teme bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckast pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KonTponbhas pabota no teme
96 "A3oTcomepikaiine bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU but6mmoreka [JOK




BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI MX
CHUHTE3a —IIOJIMMEpU3alus U
MMOJTUKOHICHCAITHS

IImacTtmaccel. YTunuzanus u

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

bu6mmoreka [JOK

o8 nepepaboTKa MiacTuka ! https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CI/IHTeTquPCKHe Ka?’yPiIYKI/I. 1 Bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | bubmmorexa [IOK
cunretnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[Tpaktrueckas padota Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexa [JOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3YYEHHOT0 MaTepuaa 1o TeMe | bub6nuorexa [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenuuenus"”

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubmmoreka [JOK
XUMUYECKUH 31eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHnue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpallu aTOMOB
5 3neMeII{)TOB B OCHOl:II)-IOI\?[]I:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DnEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 aneMmeHTOB /1. 1. Meneneena, CBsI3b C 1 bubmorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 00001IeHe 3HaHUH

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa, "MoIspHas
KOHIIeHTpauus"

9
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOW CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTroMOB. CBsI3b bubnuorexa [{OK
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUS. THIb bubnmnorexa [JOK
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJLUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE paCTBOPHI: HACBIILIEHHBIE U
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBOpoOB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
| Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
? 110 TeMe https://m.edsoo.ru/8d2c6alda
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3akoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEIIECTB; 3aKOH COXpaHEHU U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 (HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuyeckue bubamorexa LOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN 1 bubnmorexa LOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanns n xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUN
26 [TpakTrueckas padota Ne 1 mo Teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOIUTHYECKAS JUCCOLIAAIINA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHs QUCCOIMAIN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MPOTEKAIOIINE B PACTBOPAX bubnmorexa OK
P HHe B pacTBop https://m.eds00.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XHMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaK[nu. BaxxHennime OKUCINTEIN U bubnnorexa [IOK
PCAKIIHH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3IMIHBIX THIIOB bubmmorexa TOK
At p https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK
110 TeMe "XUMHUYECKHE PEAKIIUU" https://m.edsoo.ru/c161eb85

39 KonTponbnas pabora no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX

40 anemenTtoB JI. 1. Menpeneena u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
AJUTOTpOTINS. HEMETAIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

4 Bognopona: nonmyuenue, pusnyeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHIS brbmmorexa [IOK
P P https://m.eds00.ru/6b3255¢6
raJlOTeHOB
JlaGopaTopHbI€ ¥ IPOMBIIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 SKCIIEPUMEHTAJIbHBIX 33a4 10 TeEME

"T"anoreun!"

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




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKcHAbl ¥ IIEPOKCHIBI
a p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
R https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamme coe JMHEHUS
52 cephl gCO6GHHF:)CTI/I CBOICTB CepHOM bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3334 I10 TEME bubmmorexa [TOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubnuotexa [JOK
XAMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bu6muoreka [JOK

A3OTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 (bOC(I)f[) c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p Ij prratt ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3YecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)YZ(I\II)) . (OJI)LHaﬂ KECHOTa ueé bubmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conun

63 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aadp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuausi(1V), kpeMuueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuil. CTeKI0, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIA

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o reme Bbu6muoteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TosoxeHre METAILIOB B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O61mue (hu3nuecKue CBOMCTBA
72 MeTaJ'IJ'IOqI; IIpumeneHnne MeTalIoB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmaBsl MetasuioB. Kopposust bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa LOK
latp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaIIJI'I)OB OO6mmue cnoio%m H(I))J'I €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XMMHYECKHUX AieMeHTOB. HaTtpuii u
Kalui: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/If/'I

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsl [leproanueckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHIA U

20 TUAPOKCH/IA aTIOMHUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertaibl TJ1aBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

IIPUMEHEHHE

85 Baxwnerinme coelMHEHUs Maprasiia. bubmmoreka [JOK




[Tepmanranat xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHCHUM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabsl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE U CUCTEMATH3AIUs
91 M3Y4EHHOT0 MaTepuaa o TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
MeTtaminl
9 KonrtponsHas pabora no teme bubmuoreka [JOK
"MeTtambr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

[TonsiTHE 0 HAYYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK aroIeu cpeapl U ero 1 bubnmnorexa LHOK
PYIOMeH cped https://m.eds00.ru/9f1 1bf51
MOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/17b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHenmue
100 CTPOMUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorera OK
P 24 https://m.eds00.ru/61¢69003
MaTepuabl
XWUMHS B CEIILCKOM XO3SUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmotexa HOK
P p https:/m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 1 bubnunorexa LIOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IMPOBEPSIEMBIE HA EI'3 IIO XUMWHM TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kox
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMBbl
cpeaHero oo1ero o0pazoBaHus

1

Bianenune cucreMoil XMMUYECKUX 3HAHUN, KOTOPAst BKIIIOYAET:

1.1

1.2

OCHOBOIIOJIAralONIMe MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, M30TOIbl, JIEKTpPOHHas o0oJoYKa aroma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIM aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYJa, BAaJICHTHOCTD,
ANIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XMMHUYECKasl CBA3b (G- U T-CBSA3b, KpaTHbIE CBS3M), THOPHAM3AIIUS
aTOMHBIX oOpOHuTaliel, KpucTasinyeckass pemeérka, Mojb, MOJIIpHas Macca, MOJISIpHBIA 00BEM, MosipHas
KOHLIEHTpAalLlUs, pacTBOpPbl (MCTUHHBIE, JUCHEPCHBIE CHCTEMbI), KPHUCTAJUIOTHIPAThl, YIJIEPOJHBbIA CKEJeT,
GbyHKIMOHANBHAS TPYIINa, pajuKal, U30Mephl, CTPYKTypHas (opmyina, uzomepus (CTpyKTypHas, reoMeTpudeckas
(uuc-, TpaHCU30MEpHs), TOMOJIOTUYECKUN psd, TOMOJOIH, YIJIEBOJOPOJbI, KHUCIOPOJI- M a30TcoleprKalue
COEIMHEHMS, OMOJIOrMYECKH aKTHBHbIE BellecTBa (YIJIEBOABI, >KUpBI, O€JNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKUHT, pU(OPMHUHT, THUIIBI XUMHUYECKUX PEAKIHI (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M dHJOTEPMUYECKHE, PEaKIIMd HOHHOTO OOMEHa, TOMO- U I'eTepOoreHHble, 00paTUMbIe U
HEOOpaTUMBIE), PACTBOP, IEKTPOIUTHI, HEAIEKTPOJIUTHI, IEKTPOIUTHIECKAS IUCCOLHUALMS, CTETIEHb JUCCOLUAIINY,

OKHCJIMTEJIb, BOCCTAHOBUTCIIb, JICKTPOJIN3, CKOPOCTH XHUMHYICCKOM pCaknun, XUMHYECKOE paBHOBeCI/Ie)

TEOPUM U 3aKOHBI (TEOpUsi XUMHUYECKOIO0 CTpPOeHMs opranuueckux BemectB A.M. bBbyrtnepoBa, Tteopus
AIEKTPOJIUTHYECKON naucconmanuu, llepuommyeckuii 3akon JI.MI. MenpaeneeBa, 3aKkOH COXpaHEHUS MAcCCHI),
3aKOHOMCPHOCTH, CUMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYCCKUC 3HAHUA, JICKAIIUEC B OCHOBC ITOHHUMAHUA
NPUYUHHOCTU U CHUCTCMHOCTU XHMHUYCCKHUX HBHGHHﬁ, COBPCMCHHBIC TPCACTABJICHUA O CTPOCHUH BCIICCTBA Ha

aTOMHOM, MOJIEKYJIIPHOM U HaMOJIEKYJIIPHOM YPOBHSX




MpEACTABJICHUA O MCXaHU3MaX XUMHYCCKUX peaKLII/If/’I, TCPMOANHAMHUYCCKUX U KHUHCTUUYCCKUX 3aKOHOMCPHOCTAX HUX

= MPOTEKAHHS, O XUMUYECKOM PaBHOBECHUH, JUCIIEPCHBIX CHCTEMax

L4 (aKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH U OE30IIaCHOM HCIOJIb30BAHUU BaKHEHIIINX
' HEOPTraHUYECKUX U OPTaHMYECKUX BEIICCTB B OBITY U NPAKTUYECKOH EATEILHOCTH YeJIOBEKa

L5 o0lIMe HAaydyHbIC MPUHIMITBI XMMAYECKOTO MPOU3BOACTBA (HA MPUMEPE MPOU3BOJACTBA CEPHON KHCIOTHI, aMMHUAKa,
' MeTaHoJ1a, mepepaboTKu HEDTH)
2 ChopmMupoBaHHOCTH YMEHUI BBISBIISATH:

51 XapaKTepHbIC IPU3HAKKA U B3aUMOCBSI3b U3yYCHHBIX MOHATHH, IPUMEHSATh COOTBETCTBYIOLIUE MOHSTUS ITPH OMTMCAHUH
' CTPOCHHS ¥ CBOMCTB HEOPTaHUIECCKUX U OPTraHMYECKUX BEIISCTB M MX IPEBPAIICHAN

59 B3aMMOCBSI3b XUMHUYECKUX 3HAHUW C TIOHSATHUSAMH W NPEICTABICHUSIMHU JPYTHX MPEIMETOB JJIsl 00Jee OCO3HAHHOTO
' MMOHUMAHUS U OOBSICHEHUS CYIIIHOCTH MaTePHATLHOTO €IMHCTBA MUPA
3 CdpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

HAaUMEHOBAHMSI XUMHUYCCKUX COCIMHEHUH MEXKIYHAPOJHOTO COI03a TEOPETUYECKOW W TPHUKIATHOW XUMHH H
3.1 TPUBUAIBHBIC HA3BaHUS BEIIECTB, OTHOCAIIUXCS K W3YYCHHBIM KJIaccaM OPTraHWYECKUX W HEOPTaHWYECKUX
COCAMHEHUI

10 XUMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (DOPMYJI HEOPTaHWMYECKHX BEIIECTB, MOJICKYJSIPHBIX WU CTPYKTYPHBIX
' (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYIT OPraHUYECKUX BEIIECTB
4 CdopmupoBaHHOCTH YMEHUS KIACCUPUITUPOBATH:

41 HEOPraHWYeCKUE BEIECTBA, CAMOCTOSTEIBHO BHIOMPATh OCHOBAaHMS W KPUTEPUHM JUIS KIACCU(PUKAIMK HM3ydaeMbIX
' XUMUYECKUX O0BEKTOB

40 OpPraHMYecKHUe BEIIEeCTBA, CAMOCTOSTENILHO BHIOMPAaTh OCHOBAHMS W KPUTEPUH IS KIacCH(PUKAIMKM HM3ydaeMbIX
' XUMUYECKUX 00BEKTOB

43 M0 Pa3IMYHBIM TPH3HAKaM (YHCITY M COCTaBy PEarupyrollidX BEIIeCTB, TEIUIOBOMY S(M(EKTy peakiiu, W3MEHEHHIO

CTENeHEeN OKUCIICHUS 3JIEeMEHTOB, 00paTUMOCTH PEAKIIMH, yJaCTHIO KaTaln3aTopa)




ChopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOSCHUE aTOMOB (B OCHOBHOM U BO30YXIEHHOM

5 COCTOSIHMHM) U MOHOB XUMHYECKHUX 3ieMeHTOB 1 — 4 mepuozaos Ilepuoamueckoit cucremsl .M. MeHmeneeBa u ux
BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS IOHATHUSA S-, p-, d-2JIEKTPOHHBIC OPOUTAIIN, SHEPTETUICCKUE YPOBHH
6 ChopMHUpPOBAaHHOCTL yMEHHS OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB XHMHYECKHUX OJEMEHTOB |
0o0pa3yeMbIX UMU COCTMHEHUH 110 TIEPUOIaM U TPYIIaM
7 CpopMUpOBaHHOCTH YMEHHS COCTABIIATh YPABHEHUSI XUMUUECKUX PEAKIIMA U PACKPBIBATh UX CYIITHOCTD:
7.1 OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKIUI MTOCPEICTBOM COCTABIICHUS MICKTPOHHOTO OaJlaHCa 3TUX PeaKIuid
79 YpaBHEHUS PEaKIUi pa3Iu4YHBIX TUIIOB; MOJHBIC U COKPAIIEHHBIE YPABHEHUS PEaKlUii MOHHOTO OOMEHA, y4UThIBas
' YCJIOBHS, PU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA
7.3 peaKIuii THAPOIIN3a, PeaKuii KOMIUIEKCOOOpa3oBaHus (Ha MPUMEpE THIAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMIHHS)
8 CpopMUpOBaHHOCTH YMEHHS TIOITBEPKIATh:
Ha KOHKPETHBIX MpPHUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHMYECKUX COCTUHEHUU OT
8.1 KpaTHOCTH U THIa KOBAJICHTHOH CBS3M (G- U T-CBS3H), B3AUMHOTO BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaxX, a
Tak)ke 0T OCOOCHHOCTEH peanu3alui pa3TuIHbIX MEXaHHU3MOB MPOTEKAHUS peaKIuii
8.9 XapaKTEepHble XMUMHUYECKHME CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCHEPUMEHTAMU U 3alUCAMH YpaBHEHUU
' XUMHUYECKUX PEeaKIUi
ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEWIIME CBOWCTBA BEIIECTB, MPUHAAICKANUX K
9 ompeeIEHHBIM KJlaccaM M TPYIIaM COSTUHEHUM (ITPOCThIE BEIIECTBA, OKCUIBI, THAPOKCH/IBI, COJIA; YTIIEBOIOPOIBI,
pocThie 3PUPHI, CIUPTHI, (EHOJBI, aTTbJETH/IbI, KETOHBI, KAPOOHOBBIE KHCIOTHI, CIIOKHBIC d(PUPHI, JKUPHI, YTIAECBOIBI,
aMUHBI, aMUHOKHUCJIOTHI, OCITKH )
10 CopMUpOBaHHOCTH YMEHUS ITPOBOIUTH PACUETHI 110 XUMHUIECKUM (POpMyITIaM U YpaBHEHUSIM XUMHYECKUX PEAKITUi C
HCIOJIb30BaHNEM (PU3UUYECKUX BEITUUHH:
10.1 Macchl (00bEMa, KOMMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO U3 UCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa

C ompenenéHHON MacCOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA WU JIaHO B M30BITKE (MMEET IPUMECH )




10.2

MacCOBOH MJIM O0BEMHOM J10JIH, BBIXO/1a MPOIYKTA PEAKIIUH

10.3
10.4
10.5

11

Ter10BOTo 3 (deKTa peakui
00BEMHBIX OTHOIICHUH ra3oB
10 HAXOXKJICHUIO XUMUYECKOH (POPMYJIBI BeleCTBA

BJ'IaI[eHI/Ie CHCTEMOM 3HAHUH O MECTOAaX HAYYHOI'O0 IMO3HAHUIA SIBIICHHUI mpupoabl, UCIOJIb3YCMBIX B CCTCCTBCHHBIX
HayKax W YMCHUC NPUMCHATHL 3TU 3HAHUA IPHU SKCICPHUMCHTAJIBLHOM HCCICOAOBAHWUH BCUICCTB U JJIA 00BSICHEHHS
XHUMHUYCCKUX ﬂBJIGHI/IfI, HMCIOIIUX MECTO B HNPHUPOIL, HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBEKA M B HOBCGIIHGBHOﬁ

KHU3HHU

12

ChopMHpOBaHHOCTE YMEHHUSI TPUMEHATh (MCIIONB30BaTh) 3HAHUS O COCTaBE W CBOMCTBaX BEUIECTB ISt
JKCIIEPUMEHTAIILHOW IPOBEPKH TUIIOTE3 OTHOCUTEIIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHMHUYECKUX PEAKUUN WU
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYILECTBIECHHUS; CHCTEMHblE XMMHYECKHE 3HaHUS JUId OOBSICHEHHS U
IIPOTHO3UPOBAHMS SIBICHUH, UMEIOIMX €CTECTBEHHOHAYUYHYIO IIPUPOJTY; AJIsl IPUHATUS IPAMOTHBIX peLeHU npolieM

B CUTyalUsX, CBA3aHHBIX C XUMHEH

13

CdopmMrpoBaHHOCTH YMEHHUSI IIJIAHUPOBATH U MPOBOJIUTH XUMUUYECKUI IKCIIEPUMEHT (TI0JyUeHUE U U3y4YeHUE CBOWCTB
HEOPTraHMYECKUX M OPraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTIIEBOJAOPOJIOB PpA3UYHBIX KJIACCOB U
KHCIIOPOJICOICPIKAIUX OPraHMYECKUX BEIIECTB, pEHICHHE JKCIEPUMEHTAIbHBIX 3alad 10 Paclo3HaBaHUIO
HEOPTraHUYECKNX M OPTraHWYECKHX BEIISCTB) C COOIIOJEHHEM MpaBUi OE30MacHOTO OOpaIIeHUs C BEIIECTBAMH U
nabopaToOpHBEIM  000pynOBaHHEM; (OPMYIHPOBATH IIENTM HCCIIECIOBAHUS; TIPEACTABIATh B pPa3IUdHON (opme

PE3YIbTATHI OKCIICPUMCHTA, aHAJIM3UPOBATHL U OLCHUBATL UX JOCTOBCPHOCTDH

14

ChopMupoBaHHOCTh YMEHHS OCYILIECTBIATH LIE€JICHANIPABICHHBIN MOMCK XUMHMYECKOW HH(OpPMAlUMU B Pa3IMYHbIX
MCTOYHMKAX (Hay4yHas W y4yeOHO-HayudHasl JUTepaTypa, CpeAcTBa MacCcOoBOM MH(popMaluH, ceTb MHTEpHET U Apyrue),
KPUTUYECKH aHAIM3UPOBAaTh XMMHYECKYI0 WH(pOpMAIHIO, nepepadaThiBaTh €€ M HCHOJIb30BaTh B COOTBETCTBHU C

MTOCTaBIICHHOM y4eOHOM 3a/1aueit

15

ChopMupoBaHHOCTh YMEHHUS MPOTHO3UPOBATH, aHAIM3UPOBATh U OLIEHUBATh UH(POPMALIUIO C MO3ULMNA SKOJIOTHYECKON




0€30MacHOCTH TOCIEACTBUI OBITOBOW M TNPOU3BOJCTBEHHOM JESTEIBHOCTH YENIOBEKA, CBSA3aHHOW C MepepaboTKOM
BEILECTB; CPOPMUPOBAHHOCTh YMEHHMH OCO3HABaTh ONACHOCTh BO3/AEHCTBUS HA JKMBBIC OPraHU3MbI ONpPEENEHHBIX
BEILIECTB, IOHUMAsl CMBICII [TOKa3aTelsl MPeAEIbHOM TOMyCTUMOM KOHIIEHTpPAIMU, U MOSCHATh Ha pUMepax CHOCOObI

YMCHBUICHHA U NPCAOTBpALICHHA UX BPCAHOT'O BOBHGfICTBI/ISI Ha OpraHu3M 4YCJIOBCKa




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 XUMHUHN

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernveckne OCHOBBI XUMUHN
Crpoenune BemiectBa. CoBpeMEHHas MOJENb CTPOEHHUs aroma. PacmpeneseHue 3J1eKTPOHOB IO SHEPreTUYECKUM YPOBHSIM.
1.1 Knaccudukanus xumMudeckux 371eMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYECKHX YPOBHEH aTOMOB (s-, p-, d-DJIEMEHTOB).
OcHoBHOE 1 BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs! KOH(PUTypalus aToMa. BajgeHTHbIE JIEKTPOHBI
[Tepuonnueckas cucrema xumuueckux syemeHToB .M. MenneneeBa. ®@usmueckuit cmbici llepmoamyeckoro 3akona JI.H.
1.2 MenpaeneeBa. IlpyunHbl M1 3aKOHOMEPHOCTH M3MEHEHHMSI CBOMICTB 3JIEMEHTOB M MX COEAMHEHWH MO IMEepUoJaM U TpymiaMm.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICILIUX OKCUIOB M THIPOKCUIOB
1.3 BanenTtHOCTB. DneKTpooTpULIaTeNbHOCTh. CTENEHh OKUCIEHUS
Bunsl xumuueckod cBA3M (KOBaJEHTHas, HMOHHAas, MeTaJUIMYecKas, BOJOpPOJHAas) M MexaHu3Mbl €€ oOpa3oBaHus.
1.4 Me:xMoneKkyaspHble B3auMOJEHCTBHUS. BeliecTBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOrO CTpOeHUs. THUMbl KPUCTATIMUECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKI
15 Xumunyeckas peakuus. Knaccupukanus XMMUYECKUX peakluii B HEOPraHUYECKON U OpraHM4ecKod XUMHUHU. 3aKOH COXPaHEHUS
' Macchl BEUIECTB
1.6 CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbBIX (HaKTOPOB
1.7 TemnnoBbie 3¢ hexTh XUMUYECKUX peakiuid. TepMoxuMudyeckue ypaBHEHUs
18 OO6parumbie peakiuu. XuMu4deckoe paBHoBecre. DaKkTOphI, BIUSIONINE HA COCTOSHUE XUMUYECKOTro paBHOBecus. [Ipunium Jle
' [TaTense
L9 Onexrponutuyeckass auccouuanus. CuibHble W cinaOble anekTponuThl. Cpefa BOAHBIX pacTBOPOB BEILIECTB: KHCHIas,
. HelTpanbHas, menoyHas. CTeneHp qucconranui. Peakiimu HOHHOro oOMeHa
1.10 I'mnponus coneit. MonHoe npoussenenue Boabl. Bogoponnsiil nokasarens (pH) pactBopa




CnocoObl BBIPAXKXCHUA KOHICHTpALMHU PACTBOPOB: MacCCoBad OOJIA paCTBOpéHHOFO BCIICCTBA, MOJIApHAsd KOHLICHTPALus.

H HaceplmieHHble 1 HEHACHIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl

L12 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BelecTB B cpefiax ¢ pa3HbIM 3HadyeHueM pH. MeTonbl 31eKTpOHHOro
. Oananca

1.13 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUHU

2.1 Knaccudukanusa Heoprannueckux coeAuHeHnid. HoMeHkaTypa HeOpraHu4eckux BEIECTB

5 XHWMHYECKHE CBOMCTBA BAXXKHEHIIIMX METAIIOB (HATPHH, Kaui, KAJIbIIMK, MAarHUHA, aTFOMUHUHN, IIMHK, XpOM, KEJIe30, MEJIb) M UX
. coequHeHni. O0mMe crnocoObl NOMyYEHUSI METAJIIOB

)3 XUMUYECKHE CBOWCTBA BaKHEHIIMX HEMETAJUIOB (rajlor€HOB, CEphl, a30Ta, Gocdopa, yriaepoaa U KpeMHHUS) U UX COEIMHEHUN
' (OKCHI0B, KUCIIOPOACOAEPHKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHI)

24 I'enernueckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IUYHBIM KJlaccam

2.5 #H##Par#H# nenTudukanns HeopraHMueckux coeAMHeHni. KauecTBeHHbIE peakliii Ha HEOPraHWYECKHE BEIIECTBA U HOHBI
3 OCHOBBI OPraHUYECKON XUMUU

OCHOBHBIE TOJIOKEHHUSI TEOPUH XUMHUYECKOIO CTPOEHHUs OpraHnyeckux coenuHeHuil A.M. Byrnepoa. YrieponHslil ckenet

31 OpraHu4eckoil Mosnekynbl. KpaTHOCTh XMMHYECKOW CBS3U. S- U P-CBA3U. Sp3-, sp2-, sp-rHOpHIu3alMu OopOUTaneld aToMoB

' yriaeposa. 3aBUCMMOCTb CBOWCTB BEIIECTB OT XUMHUYECKOIO CTpOEHUs MoJeKyll. ['omonoru. I"'omonoruueckuii psa. M3zomepus n
H30MepbI

3.2 [TonsTre o pyHkMOHANBHOM Tpyme. OpHeHTaluOHHbIE YPPEKTHI 3aMeCTUTENEH

313 [IpencraBnenue o kinaccudukany opraHnyeckux BemiecTB. HomeHknaTypa opraHMuecKux COeIMHEHUH (cucreMatudeckas) u
' TPUBHUAJIbHBIC HA3BAaHUS BAXKHEHUIIUX MPEICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB

34 CBoOoaHOpa IuKaIbHBIA W MOHHBIN MexaHU3Mbl peaknuu. [lonstue o Hykneodmiie u smekrpodune. [IpaBuno MapkoBHHKOBA.

[IpaBuno aiiiieBa




3.5

3.6

3.7

3.8

Ankanpl. XUMHYECKHE CBOWCTBAa aJKaHOB: TaJOI€HUMPOBAHUE, JAETUAPUPOBAHUE, TEPMHUECKOE pPa3JIOKEHHE, KPEKUHT,
nzomepusanus, ropenue. Ilonydyenune ankanos. [uknoankansl. Crienuduka cBOMCTB LMKIOAIKAHOB C MAJIBIM Pa3MEPOM LIMKJIA.
Peakuuy nprcoeqMHEHNs U PaJUKAIBHOTO 3aMEILEHUS

Ankenbl. XHMMHYECKUE CBONCTBA: pEaKLUM IPUCOEIUHEHMs (rajJOreHUpOBaHUE, T'MJIPUPOBAHUE, T'MIAPOrajJOreHUpPOBaHUE,
THJIpATAIMs ), TOPEHUS, OKUCICHHS U TIoJIuMepu3anuu. [IpoMbInuieHHbIe U 1a00paTOPHBIE CITOCOOBI MOTyUeHHS aJTKEHOB
AnkanueHsl. XUMHUYECKHE CBOWCTBA AJIKAJUEHOB: PEAKIMU NPHUCOCAMHEHMs (THMAPHPOBAHUE, I'aJOr€HUPOBAHUE), FOPEHUS U
nonumepusanuu. [lomydenne ankanueHoB

Ankuabl.  XMMHYECKME  CBOMCTBAa: peakUUMd  NPUCOECIUHEHUs  (TaJOreHUpPOBaHUE, TUAPUPOBAHHE,  THApaTalus,

TUIPOTaJIOr€HUPOBAHKUE) KaK CIIOCOO MOJIyYeHUs MOJIMMEPOB M APYTUX MOJE3HBIX MPOAyKTOB. Peakiuu 3amenienus. ['openue

AllCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO IIJIaMCHHU JIS1 CBAPKHU U PE3KHU MCTAJIOB. HpI/IMCHCHI/Ie allCTHUJICHA

3.9

3.10

Apenbl. XuUMHYECKHE CBOWCTBa O€H30/a: peakuuu dJIEKTPO(UIBHOIO 3aMellleHusi, NPUCOeAUHEHUs (THApPUPOBaHUE,
rajoreHupoBanue). Peaknust ropenusi. OCOOEHHOCTM XHMMHYECKHUX CBOMCTB Toinyona. [lomyuenue Oensomna. OcoOeHHOCTH

XHUMHYECKHUX CBOMCTB CTHUpOJIa. HOJ'II/IMepI/I3aI_II/I}I CTHUpOJIA. CnocoOb1 IMOJIYYCHHA U IPUMCHCHUC apOMATHUYCCKUX YIITICBOAOPOAOB

CHI/IprI. HpeIICHLHLIe OIHOATOMHBIC CITUPTHI. XHMHYECKHE CBOMCTBA: B3aHMO,HCI>'ICTBI/Ie C HaTpUCM KakK CIocoo YCTAHOBJICHUS
HaJIMYUA THAPOKCOTPYIIIbI, C TaJIOTCHOBOAOPOAAMHU KakK CII0co0 IMMOJIy4CHUA paCTBOpI/ITeHCﬁ, BHYTpU- U MCKMOJICKYIISIPHAA
ACruaparanus. PeaKHI/IH TOpCHUA. HOJ’Iy‘IGHI/IC 9TaHOJIa: pC€aK sl 6pO)K€HI/I$I TJIIOKO3bI, THApaTalusa 3TUJICHA. OTUIICHTIMKOJb U

TJIIMOEPHH KaK OIPEACTaAaBUTEIIN MMPCACIbHBIX MHOTOATOMHBIX CIITMPTOB

3.11

®denoi. XuMHUUYecKre CBOMCTBa GeHoa (peakiiuu ¢ HaTpueM, THIIPOKCUIOM HaTpus, Opomom). [Tomyaenne gpenona

3.12

3.13

Anpaeruapl. XUMHYECKHE CBOMCTBA MpPENENbHBIX allbJETH0B: TMJIPUPOBAHHE; KAUECTBEHHbIE pPEaKIMU Ha KapOOHUIILHYIO
rpymnmy (peakuus «cepedpsHoro 3epkanay, B3aumopencTsue ¢ ruapokcugoM meau (II). Ilomydyenne nmpeaenbHbIX albAeruIOB:
OKHCJICHHE CIIUPTOB, THApATaLUs alleTUIIeHa. ALIETOH KakK MpeICTaBUTeIh KeTOHOB. OCOOEHHOCTH peaKlMy OKUCIEHUS alleTOHa
KapOoHoBbIe KHCIOTBI. XUMHYECKHUE CBOWCTBA MPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKHX
CBOWCTB MYpaBbMHOH KUCIOTHL. [lomyueHne mpenesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCJIEHHE AJIKAHOB, aJKEHOB,

INEPBHUYHBIX CIIUPTOB, AJILACTHUI0B. Bricmme IpCACIIbHBIC U HETIPCACIIBHBIC Kap60HOBI>Ie KHCJIOTHI




3.14

3.15

Crnoxuble 3¢upbl U xupbl. CrocoObl MOMyYeHHs CIOXKHBIX 3(upoB. OO0paTUMOCTh peakuuu 3tepudukanuu. [Ipumenenue
CIIO)KHBIX 3(QHUPOB B IUILEBOW M MapproMepHOH NPOMBIIUIEHHOCTH. JKUpPBI Kak CIOXHbIE 3(QUpBl INIHLEPUHA U BBICHIMX
KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA KUPOB: TMJIPUPOBAHUE, OKUCIIEHUE. [ UIponn3, niu OMbUIEHHUE, )KUPOB KaK CIIoco0

IMPOMBIIIJICHHOI'O TTOJIYUYCHUA COJICi BBICIINX Kap6OHOBBIX KHUCIIOT. MbIIA KaK COJIM BHICIINX Kap6OHOBBIX KHUCJIOT

XUMUYECKHE CBOWMCTBA IUIIOKO3bl: PEAKLMU C YYaCTHEM CHHUPTOBBIX M aJIbJETMIHOM TpylnI M MOJOYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne IIIOKO3bI, €€ 3HA4EHME B JKU3HEACATENBHOCTH oOpraHum3ma. Jlucaxapupabsl: caxapo3a, MaibTO3a.
BoccranaBnuBaromuye u HeBOoccTaHaBIMBaromMe aucaxapunabsl. ['uaponus aucaxapunos. [lonMcaxapuisl: Kpaxmall, TJIMKOIEH.
CrpoeHne MakpoMOJIEKyJl Kpaxmaila, IJIMKOT€Ha U LEJUI0I03bl. PU3nYecKre CBOWCTBA Kpaxmalla U LEJUII0I03bl. XUMUYECKHUE
CBOMCTBA Kpaxmaia: THIPOJIU3, Ka4eCTBEHHAsl peakuus ¢ MOJ0M. XMMHUYECKHUE CBOMCTBA LEJUIIOJIO3BL: THAPOJIN3, IOJYy4YCHHE

3¢ upoB 1emToI036l. [ToHSITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN MIEIK)

3.16

AMHHBI. AMUHBI KaK OPraHUYeCKHE OCHOBAHMSI: PEAKIIMHU C BOJOU, KUCIOTAMH, PEaKlUsi TOpEeHUs. AHUIINH KaK MPeJICTaBUTEINb
apOMaTUYECKNX aMHHOB. XHMMHYECKHE CBOWCTBAa aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OPOMHOM BOJIOM, OKHCIIEHHE.

HOHy‘ICHI/Ie AMHWHOB aJIKWJIMPOBAHHUEM aMMHAKa U BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YTJIICBOLOPOJ0B

3.17

3.18

3.19

3.20

4.1

AMHUHOKHUCIIOTBI M O€NKH. AMHHOKHCIOTBI Kak aM(I)OTepHBIe OpraHNU4YCeCKUC COCAUHCHMU. OcHOBHBIE AMHWHOKHCIIOTEI,

oOpa3yrotue 0enki. XMMUYEeCKHe CBOMCTBA OEIKOB: THIPOIN3, ACHATYpaIisl, KaYeCTBEHHbIE (I[BETHBIC) PEAKIIMH Ha OCNKH

CTpOGHI/Ie " CTPYKTYpa NOJUMEPOB. 3aBHCHMOCTE CBOMCTB MMOJIMMEPOB OT CTPOCHHUA MOJICKYJIL. OCHOBHEBIE CIOCOOBI MOJIYYCHU

BBICOKOMOJICKYJIAPHBIX COCIUHEHMIA: pCaKkuuu NOJIUMCPU3alIuU U MMOJIMKOHACHCAIIUH. Knaccn(bm(aul/m BOJIOKOH

###Par##H# nenTudukanus opraHmuecKux coeJMHeHui. Perenne skcrepuMeHTalbHbIX 3a/1a4 Ha paclio3HaBaHHUe

OPraHUYECKUX BEILECTB
['eneTnueckas cBsA3b MEKy KJlaCCAMU OPraHUYECKUX COCIMHEHUN
XUMHUS U KU3Hb

XHMHS B IIOBCETHEBHOM JKU3HH. HpaBI/ma Oe30ImacHoM pa6OTBI C CIKMMHU, TOPIOYMMHU U TOKCHUYHBIMH BCIICCTBAMH, CPCACTBAMU

OBITOBOM XUMHUU

4.2

XUMHS ¥ 30pOBbE. XUMHS B MEAUIIMHE. XUMHUS U CEIbCKOE XO35AMCTBO. XMMHSI B MPOMBIIUICHHOCTA. XHUMHUSI U SHEPreTHKA:




NPUPOHBINA U MOMYTHBIA HEPTIHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HeTH U e€ nepepadoTka (IIPUPOAHBIE NCTOYHUKI

YTJIEBOIOPOIOB)

Xumuss U dKosorua. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroliel cpeiapl M ero mocienctBus. OxpaHa ruapocdepbl, MOYBHI,

4.3 atMocdepsl, Gropbl U payHbsl OT XuMUYeckoro 3arpsisHenus. [IpobieMa 0TX0A0B U MOOOUYHBIX MPOIYKTOB. AJIbTEPHATHBHbBIE
HWCTOYHHUKHU SHEPTUU
OO01Iue npeacTaBiIeHus O MPOMBIIUIEHHBIX COCO0ax MOJYYeHHs] XUMUYECKUX BELIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa,
4.4 cepHoOil kucnoTsl). U€pHas u uBetHas Metamnyprus. CTeKJIO U CUIIMKATHAasl IPOMBIIUIEHHOCTh. [IpoMblliieHHast opraHnudeckas
xumusi. CbIpbE 1711 OPraHUYeCKON MPOMBIIITIEHHOCTH
5 #H#Par#H# Tunbl pacu€THBIX 33129
5.1 ###Par#t#Pacu€Thl Macchl BemecTBa WM 00hEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BbEMY OHOTO U3
' YYaCTBYIOIIMX B PEAKIIMU BEILIECTB
5.2 ###Par###Pacuérel TeruioBoro s pexra peakiuu
53 ###HPar###PacuéTbl 00bEMHBIX OTHOILIEHHUH Ia30B IPU XUMHUYECKUX PEAKIIMAX
5.4 ###Par#t#PacuéTrl Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB JIaHO B U30BITKE
. (umeeT mpuMecH)
5.5 ###Par####PacuéTbl MaccoBOM MM 0OBEMHOM J10JIM BBIXOJIa MIPOAYKTA PEAKIIUH OT TEOPETUYECKH BO3MOXKHOTO
56 ###Par#Ht#PacuéTrl Maccel (00BEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJTHO U3 BEIIECTB JIAHO B BHJIE PacTBOpPA C
. onpeaeIEHHON MacCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA
5.7 ###Par###PacdéThl C MCTIOIb30BAaHUEM TTOHSATHH «MAacCOBAsI IOJS», «MOJIIPHAS KOHIICHTPAILIHS, «PaCTBOPUMOCTH)
5.8 ###Par##H#Haxoxnenue MOJIEKyJISIpHON (OPMYJIbI OPraHUYECKOTO BEIIECTBA 10 €r0 INIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJAIIHX B €0 COCTaB, UJIH IO IMPOAYKTaM CropaHHsd
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