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MHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma o XMuMHH Ha ypOBHE CPEAHET0 00111ero o0pa3zoBaHus pazpadboTaHa Ha ocHOBe DeepabHOTo 3aK0OHa
o1 29.12.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoit eneparuny», Tpe00BaHMM K pe3yJibTaTaM 0CBOCHUS (eepaibHo
oOpaszoBaTeibHOM TporpaMmbl  cpenHero obmero o6pazoBanusi(DOIl  COO), mnpencraBinenHbix B DepepanbHOM
rocysapctBeHHoM oOpasoBatenbHoM cTtangapre COO, ¢ yuérom Konineniuu npemnojaBanusi yaeOHOTo peaMeTa « XuMHUs» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3yrolIMX OCHOBHBbIE 00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX moJjoxxeHui «Ctpaterun pa3BuTHs BocnuTaHusi B Poccuiickoit ®enepanuun Ha nepuoa no 2025 ronpax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha YPOBHE YTIyOJIEHHOTO M3YUYEHUS 3aHUMAET BaXKHOE MECTO B CHUCTEME €CTECTBEHHO-HAy4YHOTro 0Opa3oBaHMs
yuamuxcs 10—-11 knacco. U3yuenue npenmMera, peainzyeMoe B yClIoBUsAX u(depeHIIupoBaHHOr0, MPO(PHIBHOTO 00ydYeHus,
NpHU3BaHO 00ecreyuTh 0011e00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTaiyy UX K OBICTPO MEHSIONIMMCS YCIOBHSIM U3HU B COIMYME, a TAKXKe JJIsl MPOAOKEHUST 00YyUYEHUsI B OpraHu3alusiX
npodeccuoHaIbHOr0 00pa30BaHusl, B KOTOPBIX XUMUS SBIISIETCS] OJJHON U3 TPUOPUTETHBIX AUCIUILIMH.

B mporpamme 1no xumMuu HazHadeHHE MpeaMeTa «XUMUS» MOIY4YaeT MOAPOOHYI0 MHTEPIPETAIMIO B COOTBETCTBUU C
ocHoBonosaratomuMu nojgoxkenusMu GI'OC COO o B3auMo0OyCIOBIECHHOCTH LIENIEH, COEPIKaHUs, PE3yIbTaTOB O0yUCHHUS
U TpeOOBaHMII K YPOBHIO TOJTOTOBKH BBITYCKHUKOB. CBHUIETEIBCTBOM TOMY SBISIOTCS CIEIYIONINE BBITOTHIEMBIC
IPOrpaMMOM 1O XUMUU (DYHKITHH:

o uH(pOPMALMOHHO-METOANYECKAsl, peaju3alus KOTOpOW oOecreunBaeT IMOJIyYeHHE TMPEACTAaBICHUS O UesX,
CoJep)KaHUM, OOIIeld cTpaTernd OOYyYeHHs, BOCHHUTAHUS W pPa3BUTHS OOYy4YaIOUIMXCS CpeICTBaMU IpeaMeTa,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas IpEeAyCMaTPUBAET OMNpPEIEICHUE: IPUHLUIIOB CTPYKTYpHUPOBAHUS H
MIOCJIEIOBATEIbBHOCTA HM3Y4YEHUS Y4eOHOro maTepuasna, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTEPHCTHK;
MOX0/0B K (POPMHUPOBAHUIO COACPKATEIBHOW OCHOBBI KOHTPOJISL M OLIEHKM OOpa30BaTEIbHBIX JIOCTUKEHUUI
00y4aroUInXxcs B paMKax UTOTOBOM aTTECTAllMU B (HOPME €JUHOTO FOCYAapCTBEHHOIO HK3aMEHA M0 XUMUH.

[Iporpamma ajist yrioyOn€HHOTO U3yYEHUS] XUMUU:



e YCTaHABJIMBAECT WHBAPUAHTHOE IMPEAMETHOE COJIep)KaHUe, O00s3aTeNbHOE [JIi M3YYCHUSI B paMKax OTACIbHBIX
npoduieH, npeaycMaTpuBaeT paclpeiesieHue U CTPYKTYPUPOBaHUE €ro IO KjiaccaM, OCHOBHBIM COJIepKaTeIbHBIM
JTUHUAM/pa3enaM Kypcea;

e 1a€T MpUMEPHOE paclpeiesieHne y4eOHOro BpeMeHH, PEKOMEHIYEMOTO sl U3YUYEHUs OTACIbHBIX TEM;

e TMpeajiaraeT MPUMEPHYIO MOCJIEI0BATEIHLHOCTh U3YUCHUS YUEOHOTO MaTeprualia ¢ y4ETOM JIOTUKH MTOCTPOCHHUS Kypca,
BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0O HHTEPHpETaIuio Iejed W 3a7ady M3y4deHUs MpeaMeTa Ha YyTIIyOJIEHHOM YpOBHE C yYETOM
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero oOIiiero o0pa3oBaHMs, COJEPKATEIHHON XapaKTePUCTUKH
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHUSI OCHOBHOM 00pa3oBaTeNIbHON NpOrpamMMbl CpeaHEro oO0Iiero oOpa3oBaHUs
(JIMYHOCTHBIX, METaNpPEIMETHBIX, MPEIMETHBIX), a TaKke C YYETOM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHBIX
JEeUCTBHM 00yYaronierocs Mo OCBOCHUIO COJICPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIUSAM B MpOrpaMMe MO XUMHH MPEeIyCMOTPEeHa MPEeMCTBEHHOCTh ¢ 00y4eHHEM XHMHH Ha
ypOBHE OCHOBHOrO 00IIero oOpa3oBaHusA. 3a TpelesaMd YCTaHOBJIECHHOW MpOTpaMMON 1O XUMHUHU 00s3aTeIbHOM
(MHBapHaHTHOW) COCTABIAIONIEH colepkaHUs ydeOHOTro TmpeaMeTra «XUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro
BapUATHBHOMN COCTABIISIONIEH, KOTOpas JOJKHA OMPENENSThCS B COOTBETCTBUM C HAIMpPABICHUEM KOHKPETHOTO MPOduiis
o0y4eHusl.

B cootBetrcTBUM ¢ KOHUIIENTyanbHbIMU TTONOkeHUSIMU PT'OC COO 0 Ha3HauYeHUH MPEAMETOB 0a30BOTO U YIIIyOJIEHHOTO
ypoBHel B cucteme nudgGepeHIMPOBAHHOTO OOYYCHHS HAa YpOBHE CpeaHero oOIero oOpa3oBaHWsS XUMHS Ha YpPOBHE
yIIyOJIEHHOTO M3YYCHHs HApPaBlIeH HA PEAM3aIfi0 IPEEMCTBEHHOCTH C MOCJIEAYIONIUM ITArlOM MOJIYYSHUS] XUMHYECKOTO
o0Opa30oBaHus B paMKaX U3YYCHHs CIICIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUIUIMH B By3aX W OPTaHHU3AIUAX
cpenHero npodeccuoHaATBHOr0 00pa3oBaHus. B 9T0il CBsA3M U3ydeHNE MpeIMeTa « XUMHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha PACIIUPEHUE M YTIIYOJICHHE TEOPETUYECKOW M TPAKTHYECKOW MOATOTOBKH OOYYAIOIIUXCS, BHIOPABIIUX OMpPENCTIEHHBIHN
npodusib 00y4eHUs, B TOM YHCIIE C MEPCIEKTHBON MOCIEIYIONIETO MOMYICHHS] XUMUYECKOTO 00pa30oBaHusl B OpraHU3aIUAIX
npodeccruonansHOTO 00pazoBanus. Hapsay ¢ atum, B cBete TpeboBannii ®I'OC COO k mraHupyeMbIM pe3yIbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIBLHOM MPOrPaMMBbl CpeHEro 001Iero 00pa3oBaHus U3yUYEHUE NpeaMeTa « XUMHUS OPUEHTHPOBAHO



TaK)K€ Ha pElIeHHe 3aJady BOCIUTAaHUS M COLMAIBHOTO pa3BUTUS OOydarluxcsi, Ha (OPMHUPOBAHUE Y HHX
OOIIEUHTEINIEKTYAJIbHBIX YMEHUW, YMEHUM palMoHaIu3alluu y4eOHOro Tpyaa M OOOOIIEHHBIX CIIOCOOOB JAESTEIBHOCTH,
UMEIOIINX MEKIUCIMILTMHAPHBINA, HAIPEIMETHBIN XapaKTep.

CocrapisionuMu  mpeaMeTa «XuUMUsS» Ha YpPOBHE YIUIYOJEHHOTO W3Y4YCHHUS SBISIOTCS YriayOJIEHHBIE KypChl —
«Opranuueckass xumus» 1 «OOIas U HeopraHudeckass xumusi». llpu ompeneneHun MoAXoA0B K OTOOPY U CTPYKTYpHOU
OpraHu3alyy COJEP KaHMsI ITUX KypCOB B MpOrpaMMe Mo XUMHUH 3a ocHOBY NpHUHATH nojoxkeHuss @I'OC COO o paznuuusix
0a30BOro M yriyOJIEHHOTO YPOBHEH U3yUYeHUs MpeAMETA.

OcHoBy copepskanus KypcoB «Oprannyeckast Xumusi» U «O0111as 1 HeOpraHu4yeckast XUMHUsD) COCTABIISIET COBOKYITHOCTh
NPEIMETHBIX 3HAHUW U YMEHHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUS IpeaMeTa. JTa CUCTeMa 3HAaHWUW MOJIy4aeT
ONpeIeIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, TO3BOJSIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIUN 00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOJaEHHOM ypOBHE U3YUYEHUs MIpeIMeTa obecrieueHa BO3MOXHOCTh 3HAUUTEIbHOTO
yBeJIMUEHUS 00bEMA 3HAHUIM O XMMHYECKHX IJIEMEHTAaX U CBOMCTBaX MX COCJAMHEHHM HA OCHOBE PACUIUPEHUS U YIIIyOJICHHUS
NpEe/ICTaBIIEHUH O CTPOCHHUM BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUSI PEaKIUi, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS] XMMUYECKON KUHETUKU U TEepPMOJIMHAMHKHU. M3ydeHue nepuoaudyeckoro 3axkoHa u [leprogudyeckoil cCucTeMsl
XUMHUYECKUX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX TMIPEJICTABICHUSAX O CTPOCHHHM aToMa.
XUMHUYECKast CBSI3b OOBSICHIETCS C TOUKHU 3PEHUS YHEPreTUUECKUX U3MEHEHU TTpH €€ 00pa30BaHUM U pa3pyLICHUH, a TAKKE C
TOUYKH 3pEHUsI MEXaHU3MOB €€ oOpazoBanus. M3ydeHue THMOB peakiuii JOMONHIETCS (POPMUPOBAHHEM TPEICTaBICHUN 00
ANEKTPOXUMHUYECKUX TpoIeccax U SJEKTPOJIM3E PaACIUIaBOB M PACTBOPOB BEHIECTB. B Kypce OpraHMYEeCKOW XUMUU TMPH
PacCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH COSAMHEHHH yaemsieTcsi 0c000e€ BHUMaHKUE BOIIPOcaM 00 3IIEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHHW3MaX PEaKIIni.

Oco0oe 3HaueHHEe WMEEeT TO, YTO Ha COJEpKaHHE KypCOB XMMHUH YIIIYOJIEHHOTO YPOBHS M3Y4YEHHUS [JISl KIIACCOB
onpenenéHHoro npoduis (riaBHbIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOJIHEHUW K OOIIed cUcTeMe MpEeAMETHBIX
3HAHWM) OKA3bIBAIOT BIUSHUE CMEXKHBIE MpEAMETHL. Tak, HampuMmep, B COJCPKaHUM TpeaMeTa IJisi KJIACCOB XHMHKO-
¢usnueckoro npoduiis 607IbII0C 3HAYCHUE OYAYT UMETH AIEMEHTHI YUeOHOTr0 MaTepuaia mo odmiei xumuu. [Ipn u3ydennn
MpeIMETa B TAaHHOM CITy4ae akIeHT OyJIeT C/elaH Ha OOIIHOCTh METOIOB MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHA B XUMHH H



B (pU3HKe: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKYJIIpHasi Teopusi B PU3UKE), 3aKOHBI COXPAHEHUS MACChl U YHEPTUH, 3aKOHbI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, PEICTABICHUS O CTPOCHUH BEUIECTB U APYTOE.

B 10 xe BpeMsi B cofiep:KaHUU MpeIMeTa JJIsl KIIaCCOB XUMHUKO-OMOJIOTHYECKOT0 MPOoduiist O0NbIINK yASTbHBIN BeC OyAeT
MMETh OpraHuyeckass XxuMus. B 3ToOM ciiydae mpenocTaBlIIeTCSl BO3MOXKHOCTh Jisl ©60Jiee 0OCTOSTEIbHOIO PAacCMOTPEHUS
XUMUYECKOW OpraHu3aIiy KJIETKH KaKk OMOJOTUYECKOM CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHBIE
KOMITOHEHTBI, KaK JIUMU/bI, OCIIKH, YIJI€BOAbl, HYKIIEMHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUSI O COCTAaBE U CBOMCTBAX
NPEJACTAaBUTENCH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIyXKAaT OCHOBOM i1 H3Yy4YEHHUS CYIIHOCTH HPOILIECCOB
dboTocuHTE3a, TBIXaHUS, TTUIIEBAPCHHUS.

B miane ¢gopmupoBaHHsS OCHOB HAyYHOT'O MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB IO3HAHHUS W OIBITA
MPAKTUYECKOTO MPUMEHEHUS HAy4YHBIX 3HAHUW HM3y4YeHUE NpeaMeTa «XHUMHUS» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBS3AX C y4eOHBIMHU TIpPEeIMETaMU, BXOJSAIIUMH B COCTaB MpeAMETHBIX obiacteil « EcTecTBeHHO-HAYUYHbIS
nmpeaMeThly, «Marematrka U HHPopMaTHKa» U «PyCCKH S3bIK U IUTEpATypay.

[Ipu u3yuenun y4eOHOro mpeaMeTa « XUMUs» Ha yriayOJIEHHOM ypPOBHE Tak)Ke, KaK Ha YPOBHE OCHOBHOT'O U CPEIHETO
obmrero oOpazoBaHus (Ha 0a30BOM YPOBHE), 3aJlaueil MEPBOCTEIICHHOW 3HAUYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB HAyKH
XUMUH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKON NESITCIHPHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphI. Perienne 3Toi 3a1aun Ha yriiyOJIEHHOM yPOBHE M3YUCHHS MpEeaMeTa MPeAIoiaraeT pean3alyio TaKuX
1eJjiet, Kak:

e (opMupOBaHUE TPEACTABICHUI: O MAaTCPHAIIBHOM €JIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX W ITO3HABAEMOCTHU SIBIICHHI
MIPUPOJIBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ BEAYIIECH POy B 00CCTICUCHUH YCTOMYHNBOTO PAa3BUTHS
YeJIOBEUECTBA: B PCIICHHHM IPOOJIEM AKOJOTHYCCKON, SHEPreTHYCCKOW M IHINEBOM O0€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3JaHWM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHHUKOB SHEPrUH, B OOCCICUYCHUH pPaIllMOHAIBLHOTO
MIPUPOJIONIONIB30BaHMs, B (DOPMUPOBAHUH MHUPOBO33PECHUS M OOIIEH KyJIbTyphl YEIIOBEKA, a TaKKE SKOJIOTHYCCKHU
000CHOBAaHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO U TIPUPOTHOM CpEjIe;

e OCBOEHHE CUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUUYECKON COCTABJISIIONIEA €CTECTBEHHO-HAYYHOM KapTUHBI MUPA:
(byHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPHUU XHMHH, COBPEMEHHBIX MPEJACTABICHUN O CTPOCHHHU BEIleCTBA Ha



Pa3HBIX YPOBHSX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJCKYJSIPHOM, O TEPMOJUHAMUYECKUX U KUHETUICCKUX
3aKOHOMEPHOCTSIX MPOTCKaHUS XHUMHYCCKUX PEaKIHid, 0 XUMHUYCCKOM pPAaBHOBECHH, PACTBOPAX M JHUCIIEPCHBIX
cUCTeMaX, 00 OOIIMX HAYYHBIX MPUHITAIIAX XUMHYECKOTO MTPOU3BOICTRA;

e (opmupoBanue y 00yJarOIIUXCS OCO3HAHHOTO TIOHUMAHHS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUUYSCKUX 3HAHUH IS
OOBSICHEHHS KJTIOYEBBIX HJICH W MPOOJEM COBPEMEHHOW XWMHH, JJII OOBSCHCHUS M TPOTHO3UPOBAHMS SIBIICHUM,
UMEIOIIUX  C€CTCCTBEHHO-HAYYHYI0 TIPHPOAY; TPAMOTHOTO pEIICHHUS MpoOJieM, CBSA3aHHBIX C XHUMHCH,
MPOTHO3UPOBAHMS, aHAIM3a W OICHKA C TO3MIIMH JKOJIOTHYECKOW Oe30MacHOCTH TOCHICACTBUN OBITOBON U
MIPOU3BOJICTBCHHOM JCATEIBPHOCTH YEJIOBEKA, CBSA3aHHOM C XMMHYECKHUM IPOM3BOJICTBOM, HCIIOIb30BAHUEM U
nepepaboTKOM BEIIECTB;

e yINIyOJICHWE TIPEJCTABICHUH O HAyYHBIX METOAaX IIO3HAHWS, HEOOXOJMMBIX JUISI TNPUOOPETECHUS YMCHHM
OpUEHTUPOBATHCS B MHPE BEIIECTB W OOBSICHCHHS XWMHUYCCKHMX SBJICHUN, HMMEIONIUX MECTO B MPHUPOJEC, B
NPaKTUUYECKON JIEATEIBHOCTH U TTOBCETHEBHOM JKHU3HH.

B mane peanmzanuy nepBoOYEPETHBIX BOCIIUTATEIBHBIX U Pa3BUBAIONINX (DYHKITUH IIEIIOCTHON CHCTEMBI CPETHETO 00IIEro

00pa30BaHUS MPH U3YUEHUH MPeaAMeTa « XUMHUS» Ha YIITyOJIEHHOM YPOBHE OCOOYIO aKTyalbHOCTh IPUOOPETAIOT TAKHUE IIETTH

M 33/1a49H, KaK:

e BOCHHTaHHE yOCKIAEHHOCTH B TO3HABACMOCTH SIBJICHUM NMPUPOIBI, YBAXKEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH
TCOPETHUECKUX W TPUKIAJHBIX HCCICIOBAHUA B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMHM K OOYYEHHWIO M MO3HAHWIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO W CaMOBOCIIMTAHHUIO HA OCHOBE
YCBOEHUS 00IIIEUETIOBEYECKUX [ICHHOCTEH;

e pa3BUTHE TMO3HABATECIBHBIX HMHTEPECOB, HWHTEIUICKTYaAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oO0yuarommuxcs,
dbopMHUpOBaHUE Y HIX CO3HATEIIBHOTO OTHOIIEHUS K CAMOOOPa30BaHUIO M HEMTPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBUTO
yCHenrHo! mpo¢eCCHOHABHON W OOIIECTBEHHOM JCSTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
noTpeOHOCTH B 3/I0pPOBOM 00pa3e JKU3HU;



e (opmMupoBaHHEe YMEHHMIA ¥ HABBIKOB PAa3yMHOTO MPHPOIOIOIH30BAHUSA, PA3BUTHE JKOJOTHUYECKOW KYJIbTYpHI,
npuoOpeTeHNEe ONbITa OOIIECTBEHHO-TIOJIE3HOM IKOJIOTHUECKON AeSITETFHOCTH.
OO1ee yncao 4acoB, MPEAYCMOTPEHHBIX TSI M3yYeHUs] XUMUW Ha YTITyOJIGHHOM YPOBHE CpelHero obmero oopa3oBaHus,
coctanisier 204 yacoB: B 10 kiacce — 102 yvaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B Heieuno0).



COAEPKXAHME OBYUEHUSA
11 KJIACC
OBIIIASA N HEOPTAHHUYECKAS XUMMUMSI

Teopernyeckre 0OCHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX sifiep. XUMUyeckuit aneMeHT. M3oTonbl. CTpoeHue 31EeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE
yrciia. DHEPreTHYECKUEe YPOBHU M MOAYpPOBHH. ATOMHBIC opOouTanu. Kiaccupukanus XUMAYECKUX dJIeMEHTOB (S-, p-, d-, f-
aleMeHThl). PacnpeneneHue 3J€KTPOHOB IO AaTOMHBIM OpOUTAIsIM. DJEKTPOHHbIE KOH(MUTypalliu aTOMOB JJIEMEHTOB
NEePBOTO—YETBEPTOTO TIEPUOJOB B OCHOBHOM U BO30YKJAEHHOM COCTOSIHHM, DJJEKTPOHHbIE KOH(MUTYypaluu HOHOB.
DIEKTPOOTPULATEIBHOCTb.

ITepuonnueckuii 3akoH u [leproanueckas cucrema xuMmuueckux snemeHToB .M. Menaeneera. CBsi3zb NEPUOANUYECKOTO
3akoHa U [leproanyeckoil CUCTEMbl XUMHUUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIICCTB IO T'PYIIAM U TEPUOIaM.
3naueHnue nepuoandeckoro 3akona JI.11. Menpaeneena.

XuMHu4ecKass CBS3b. BHIbI XUMHUYECKOW CBSI3U: KOBaJIGHTHAs, WOHHAs, MeTajuiMdeckas. MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U: OOMEHHBIM W JOHOPHO-AaKIENTOPHBIN. DHEprus W JjuHa CBs3U. [lomspHOCTH, HANpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOM CBA3H. KpaTHbie cBsi3u. BogopoaHas cBsi3b. MeXMOJIEKYIISPHBIE B3aUMOCUCTBUA.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHON CTPYKTYPbI MOJIEKYJ C UX T'€OMETPUUYECKUM
CTpOEHHEM (Ha MIPUMEPE COCTUHEHUMN FJIEMEHTOB BTOPOTO MIEPUO/IA).

IIpencraBieHre O KOMIUIEKCHBIX coeluHeHUsiX. COCTaB KOMILJIEKCHOIO HOHA: KOMILIEKCOOOpa3oBaTelb, JIMTaHbI.
3HayeHUE KOMIUIEKCHBIX coeMHeHu. [ToHsaTHE 0 KOOpAMHAIIMOHHON XUMUH.

BemiectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. THIBI KPUCTAIMYECKUX PEIIETOK (CTPYKTYp) M CBOMCTBA
BCILICCTB.

ITonstue o aucnepcHbIX cuctemax. McTuHHbIE pacTBOpHl. lIpeacTaBieHue O KOJJIOUIHBIX pacTBopax. CrocoOb
BBIPKEHHSI KOHILICHTPAIMA PACTBOPOB: MAaccoOBas JI0JIsI BEIIECTBA B PAacTBOPE, MOJISIpHAS KOHIUEHTpauus. HaceieHHbsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. TpHUBHANbHBIE HA3BAHUS OTAEJIbHBIX MHpPEICTAaBUTENEH
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYECKUX peakluii B HEOPraHUYeCKOM U OpraHUuYeCKON XUMHH. 3aKOH COXPAHEHHSI MACcChl BEUIECTB;
3aKOH COXPAaHEHHUs W MPEBpAIllCHUs] HPHEPTUU NMPU XUMUYECKUX peakuusax. TersioBble d(PPEeKThl XMMHUUECKUX PpPEaKIHil.
Tepmoxumuyeckne ypaBHEHUSI.

CKOpOCTh XMMHUYECKON peakuuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOpPOB. ['OMOreHHbIE U T'€TEPOrE€HHBIE PEAKIIUU.
Kartanus u katanuzaTtopsl.

OOpatumMble U HEOOpaTUMbIE peakluuu. XUMUYeckoe paBHoBecue. KoHCTaHTa XMMUYECKOro paBHOBecusi. DaKToOpwl,
BJIUSIOIIME HA MOJIOKEHNE XMMHUUYECKOTO PAaBHOBECHS: TEMIIEpATypa, AABICHUE U KOHLIEHTPALIMKU BEUIECTB, YYAaCTBYIOIIHUX B
peakuuu. [Ipunmun Jle [larenbe.

Onekrponutuyeckas aucconuanus. CunbHble W cialble 3nekTponuThl. CreneHb auccoumanuu. Cpena BOJHBIX
pacTBOpPOB: KHUCIIOTHasi, HeWTpanbHas, mienodyHas. Bomoponausiii mokazatens (PH) pactBopa. I'mimponus coneil. Peaknuun
MOHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CrteneHb OKUcieHUs. OKUCIUTENb M BOCCTaHOBUTENb. IIpoleccel
OKHUCJICHHS] U BOCCTAHOBIJICHUA. BakHeHIIne OKUCIUTENN U BOCCTAHOBHUTENU. METOJ 3JEKTPOHHOrO OanaHca. DJIEeKTPOJIU3
PacTBOPOB U PacIIaBOB BEILIECTB.

DKCNepUMEHTAIIbHBIE METOAbI U3YUEHHUS BEIIECTB U X IPEBPALICHUI: Pa3I0)KeHUE NEPOKCUIA BOJIOPO/Ia B IPUCYTCTBUU
KaTajanu3aTtopa, MOJIETU KPUCTATUIMUYECKUX PEIIETOK, MPOBEICHNE PEeaKIuii HOHHOTO 0OMEHa, ONpeIeJICHUE CPEIbl PACTBOPOB
C TMOMOIIBIO WHIUKATOPOB, M3yYCHHE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMU W TOJIOKEHHUE
XUMUYECKOTO PABHOBECHS.

Heoprannuyeckasi Xumus.

[Tonoxenne HemeramuioB B llepmommueckoii cucteme xumuueckux anemeHToB J[.M. MeHneneeBa u 0COOCHHOCTH
CTpOeHHS UX aTOMOB. PU3NYECKUE CBONCTBA HEMETANIOB. AJUIOTPOTIHS HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa
U yTIepoa).

Bogopon. [Ilomyuenuwe, ¢usndeckue U XHUMHYECKME CBOWCTBA: pEAKIUU C METAIaMd U HEMETaJUIaMH,
BOCCTaHOBHTENBHBIE CBOMCTBA. [ uapuapl. TommBHbBIE 3JTIEMEHTHI.



["anorensl. Haxoxaenue B mpupoje, criocoObl MONyYeHus, PU3NIECKre U XUMHYECKHE CBOMCTBA. |'aoreHoBO10POIbI.
BakHelilme KUCIOPOJCOAEpk AIIMe COEAUHEHHs TranoreHoB. JlabopaTopHble W MNPOMBIIUIEHHBIE CHOCOOBI MOJYyYEHHUS
rajoreHoB. [[ppyMeHeHne TaJOreHoB U UX COEAUHEHNM.

Kucnopon, o3on. JlabopaTopHble M MPOMBILUIEHHBIE CIOCOOBI MOJMy4YeHUs Kuciaopoaa. PU3NUECKHe U XUMHUYECKUE
CBOICTBA U MPUMEHEHHE KUCIO0POoia U 030Ha. OKCHUIBI U IEPOKCU/IBI.

Cepa. HaxoxaeHnue B mpupo/ie, criocoObl nmonydeHus, pusnyeckue u XuMuueckue cBoiicta. CepoBoopo, CyabPuibl.
Oxkcup cepwi(1V), okcun cepwi(VI). CepHucras u cepHas KUCIOThI U UX coii. OCOOCHHOCTH CBOWCTB CEPHOM KHUCIIOTHI.
IIpuMmeHenue cepbl U €€ COETUHEHU M.

A3zot. HaxoxieHue B mpupo/e, CrocoObl Moty4eHus!, GU3n4ecKue U XMuMUUYECKHe CBOMCTBA. AMMUAaK, HUTPUAbL. OKCUIbI
azoTa. A30TUCTasi U a30THAs KUCIOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3oTa U ero
COEIMHEHUN. A30THBIE Y100pEHUSI.

®ochop. Haxoxaenue B npupoje, cnocoObl MoydeHus, puzndeckue u xumuieckue cpoiictBa. ®ochunsr n Gocdu.
Oxkcuasl pocdopa, pochopnas kucinora u e€ conu. [Ipumenenue pocdopa u ero coequHeHuit. DochopHbIC YI0OpECHHUS.

VYrnepon, HaxoxzaeHue B mpupoje. AioTponHsie Momaudukanuu. dusmdyeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX
BelecTB, oOpaszoBaHHBIX yriaepomoM. Oxcun yriaepona(ll), oxcunm yrmepoma(lV), yrompHas kuciaotra U €€ COJIH.
AKTUBUPOBAaHHBIA yroiyb, aacopOuus. dyriepensl, rpadeH, yriaepoaHbie HaHOTpYOku. [IprMeHeHMe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIEPOJOM, B €T0 COCTUHEHUM.

Kpemuuii. HaxoxaeHue B npupojie, CrocoObl Mony4eHus, Gpusnueckue u xumudeckue cBorctBa. Oxcun kpemuus(1V),
KpEMHHUEBas KUCJIOTa, CHIHKaThL. [Ipumenenne kpeMuus u ero coequnenuii. CTekIo, ero mojy4deHue, BUIbl CTEKIIA.

[Tonoxxenune MeramnoB B llepuogmueckoil cucteMe XMMHUYECKHX 37€MEHTOB. OCOOEHHOCTU CTPOEHUS 3IEKTPOHHBIX
obosouek aToMOB MeTaiuioB. OOmue pusnueckue cBoiicTBa MetayioB. [IpuMenenue metamioB B ObITy U TexHUKe. CIiiaBbl
METaJIOB.

DNEKTPOXUMUYECKUA Pl HampsokeHud MeTtawmoB. OOmmue crmocoObl MOMy4YeHUsST METAUIOB: THIPOMETAILTYPTHS,
MUPOMETAJUTYPIUsl, dJeKTpoMeTaLTyprus. IlonaTre o koppo3uu MetamioB. CrocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakrtepuctrka metauioB |A-rpynmnsl [lepronnueckoil cucteMbl XUMUYECKUX 3JieMeHTOB. Hatpuii u kanuii:
MOJIy4eHHE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCUHEHUM.



O61as xapakrepuctuka MmetaysioB ||A-rpynnel [lepuonnueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB. Maruuii U KanbLMii:
MoJIy4eHHe, (PU3NUECKHEe U XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHEHUH. KECTKOCTh BOIBI U
CHOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUIN: MONy4YeHue, (PU3ndeckue U XMMUYECKUEe CBOMCTBA, MPUMEHEHUE MPOCTOr0 BEIIECTBA M €r0 COCAMHEHHI.
AM@doTrepHbie CBOMCTBA OKCHJIA U THAPOKCUA ATIOMUHUS, THIPOKCOKOMIUIEKCHI alIFOMUHHUSL.

OO61mas xapakTepucTHKa MeTauioB noooyHbix noarpynn (b-rpymnm) [lepuoanyeckoit CuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

dusnyeckne U XMMHUYECKHE CBOMCTBa xpoma u ero coeauHeHuid. Oxcunabl U rugapokcuabsl xpoma(ll), xpoma(lll) u
xpoma(VI). Xpomatsl u AUXpoMaThbl, UX OKUCIUTENbHbIE cBOMCTBA. [lonyueHue u npuMeHeHue xpoma.

dusnueckue W XMUMHYECKHE CBOMCTBa MapraHiia W ero coeauHeHwid. Baxnelmme coenunenuss wmapranna(ll),
mapranua(lV), mapranmna(VI) u mapranna(VIl). TlepmanranaT kanausi, ero OKUCIUTENbHBIE CBOMCTBA.

dusnyecKre 1 XUMUYECKHE CBOMCTBA jesie3a U ero coequHeHnid. Oxcuabl, ruapokcuabl u cou xenesa(ll) u xxenesa(lll).
[lony4yeHue 1 MpuMEHEHHUE Keje3a U €ro CIIaBoB.

dusnueckre 1 XMMUYECKHE CBOMCTBAa Meu U €€ coennHeHuil. [lonydyeHne u npuMeHeHue Meiu U €€ COeIMHEHUH.

[Tunk: mosydyeHue, (pU3MUECKHE U XUMHYECKHE CBOHCTBAa. AMQOTEpHbIE CBOMCTBA OKCHIA M THJIPOKCHJA LMHKA,
I'MJIPOKCOKOMIUIEKCHI IMHKA. [IprMeHenue MHKa U ero coeInHEeHu.

DKCcIepUMEHTAIbHBIE METO bl U3YUEHHS BEIIECTB U UX NMPEBPALLEHUI: H3yuyeHHue 00pa30B HEMETANIOB, TOPEHUE CEPHI,
docdopa, xkene3a, MarHusl B KHUCIOpPOJE, U3yUYEHUE KOJUIEKUMU «MeTamibl U CIUIaBbl», B3aUMOJEHCTBUE ILIEIOYHBIX U
II€JI0YHO3EMEIIbHBIX METAJNIOB C BOAOW (BO3MOXKHO MCIOJIb30BaHUE BUEOMATEPHAIIOB), B3aUMOIEHCTBHE LIMHKA U JKeJie3a ¢
pacTBOpaMM KHUCJIOT M IlEJouYel, Ka4eCTBEHHbIE pPEaKIMM Ha HEOPraHMYeCKHE AaHMOHBI, KaTHOH BOJOPOAA U KaTHOHBI
METaJIOB, B3aWMOJACHCTBUE TUAPOKCUAOB QJIIOMUHUS M LHWHKAa C pacTBOpaMM KHUCJIOT H IIEJI0YEi, pelIeHne
HKCIIEPUMEHTANBHBIX 3a/a4 10 TeMaM «l anorens», «Cepa u e€ coeAMHEHU», «A30T U pochop 1 UX COeAUHEHU», «MeTalbl
IJIaBHBIX NOATpYyNIn», « MeTalisl MOOOYHBIX MOATPYIII.

XHUMHUSA U KH3Hb.

Ponp xumum B oOecrieYeHWHM YCTOMYMBOIO Ppa3BUTUS uenoBedecTBa. [loHATME O HayyHBIX METOJAX IO3HAHHUS WU
METO/IOJIOTUM HAay4YHOIo HMcciieoBaHus. Hay4yHble MPUHIMIIBI OpraHUu3allid XUMHYECKOr0 MPOM3BOACTBA. [IpoMbllIeHHBIE
CHOCOOBI TIOJMYyYEHHs BaKHEHIIMX BeEIIECTB (Ha NpUMEpPEe MPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIOTHI, METaHOJIa).



[IpompblinieHHBIE CHOCOOBI TMOJYYEHUS METaUIOB M CIUIAaBOB. XHMMHUYECKOE 3arpsi3HEHHE OKpYKArolled cpelbl U €ro
nocieacTBus. Poinb xuMun B 00€CieUeHUH YHEPTeTUUECKO O€30MaCHOCTH.

XuMHS U 300pOBbE UesoBeKa. JIekapcTtBeHHble cpencTa. [IpaBuiia uCnosib30BaHUs JEKAPCTBEHHBIX ITpenaparoB. Posb
XUMHH B PA3BUTHUU MEIUIMHBI.

XUMHUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Poih XuMuu B oOecriedyeHun MUIeBo 6€30macHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. boitoBas xumusi. [IpaBuiia 6€30macHOrO MCMOJMB30BaHUS MpenapaToB
OBITOBOM XMMUU B TTOBCEHEBHOM JKU3HHU.

XUMHS B CTPOUTENILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OCTOH).

XuUMHS B CEIIbCKOM X03siicTBe. OpraHnuecKkrue U MUHEPaIbHBIC YI00pECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaiabl, Kpacku, CTEKJIO, Kepamuka. Marepuanbl s DJIEKTPOHUKHU.
HanotexHosoruu.

PacuétHrnie 3agaun.

Pacuéthl: mMaccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe UM 00BEMY OIHOTO U3
YyYacCTBYIOIIMX B PEAKLMU BEIIECTB, Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIM OJHO U3 BEIIECTB
UMeeT IpUMecH, Macchl (00bEMA, KOIMUECTBA BEIIECTBA) MPOAYKTA PEaKIIMH, €CIIM OJTHO U3 BEILIECTB JIaHO B BUJIE PacTBOpa C
ONPEICIIEHHON MaCCOBOM J10JIEN paCTBOPEHHOTO BENIECTBA, MACCOBOM JI0JIM ¥ MOJIIPHOM KOHIIEHTPAIlUH BEIIECTBA B pACTBOPE,
JIOJIM BBIXOJ1a IPOAYKTA PEAKLIUU OT TEOPETUYECKU BO3ZMOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU M3yYCHUH OOIIEeH M HeOpraHMYeCKOW XuMHM B 11 Kiacce oCyIecTBIseTCS
Yyepe3 HCMOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATUN, MNPHUHITHIX B OTIAEJIBHBIX IMpEeAMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: SBICHWE, HAy4YHbI ¢akT, TUNOTe3a, TEOpHs, 3aKOH, aHaju3, CHHTE3,
Kiaccudukaus, IepruoIUIHOCTD, HAOTIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETh, MOJICITHPOBAHUE.

®dusuka: marepusi, MUKPOMHUDP, MAKPOMHP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TONBI, PaTHUOAKTUBHOCTB,
MOJIEKYJIa, JHEPTeTHUECKUI YPOBEHB, BEIIECTBO, T€NI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, HICaTbHBIN T'a3, pu3ndeckue
BEJIMYMHBI, €AUHHLIBI U3MEPEHNUSI, CKOPOCTh, SJHEPTHS, Macca.



buonorus: knerka, opraHusM, 3KocucTeMa, onocgepa, MeTadosnu3M, MaKpo- 1 MUKPOIJIEMEHTBI, OEJIKH, )KUPBI, YTIIEBOIbI,
HYKJIEUHOBBIE KUCIIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPOABI, MOJE3HbIE UCKOMIAEMBIE, TOILIMBO, PECYPCHI.

TexHonorusi: XUMHYECKas MPOMBIIUIEHHOCTb, METATIyprusi, CTPOUTENbHbIE MAaTepuajbl, CEIbCKOXO3WCTBEHHOE
MPOU3BOJICTBO, MHUIIEBas MPOMBIIUIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, SJIEKTPOHHAS! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTJAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOI'PAMMEBI 110 XUMHWHW HA VYIJIYVBJIEHHOM YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHU S
JIMYHOCTHBIE PE3YJIBTATDI
B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAX0JI0M B CTPYKTYpE JUYHOCTHBIX PE3yIbTATOB OCBOCHUS TMpEeaMETa
«XuMHUs» Ha YPOBHE CPEIHEro oO0Iero oO0pa3oBaHUs BBIACICHBI CICAYIONIUE COCTABJISIIONINE: OCO3HAHUE O0YUYaIOIIMMUCS
POCCUMNCKOM IpakIaHCKON UIEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEACIICHUIO; HATMYNE
MOTHBAIIMH K 00y4YEHHIO; TOTOBHOCTh U CTIOCOOHOCTh 00YUaIOIMMUXCsl PyKOBOJICTBOBATHCS MIPUHSATHIMU B OOIIECTBE MPaBUIIaMHU
U HOpPMaMH TOBEJCHUS;, HaJW4Yue IPABOCO3HAHMS, JKOJOTHYECKONW KYJIbTYpbl, CIHOCOOHOCTh CTaBUTh II€JIM U CTPOUTH
KU3HCHHBIC TUIAHBI.
JIMYHOCTHBIC PE3ybTaThl OCBOCHMS MpEIMeTa «XHUMHS» OTpaxarT C()OPMUPOBAHHOCTH ONBITA MO3HABATEIBHOU WU
IPAKTUYECKOU JEeSATEILHOCTH 00YyJaIOIMMXCsl B TIPOIIECCEe Pean3alui 00pa30BaTeIbHOM IS TEILHOCTH.
JIMYHOCTHBIC PE3ybTAaThl OCBOCHHS TpeaMeTa «XHMHUS» OTPa)karoT CPOPMHPOBAHHOCTH OIBITA TO3HABATECIHLHOW H
IPAKTUYECKOM JeATEILHOCTH 00YyUaOIMMXCs B MPOIIECCe pealn3aiii 00pa3oBaTeIbHOM IS TEILHOCTH, B TOM YHCJIE B YaCTH:
1) rpa:xIaHCKOT0 BOCIIUTAHUS
OCO3HAHUS O0YYArOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBAKEHHUS K 3aKOHY M TIPABOTIOPSJIKY;
MPEJCTABJICHUS O COLIMAIbHBIX HOPMaX U MPaBUJIAX MEKJIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHON TBOPUYECKOHN NESATEIHHOCTH MPU CO3JIaHHHM YYCOHBIX ITPOCKTOB, PEIICHUH YUYEOHBIX WU
MO3HABATEIbHBIX 3a/1a4, BHITTOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB,;
CIIOCOOHOCTH MOHUMATh ¥ IPHHUMATh MOTUBBI, HAMEPEHHUS, JJOTUKY ¥ apTYMEHTBI IPYTUX IIPH aHATU3€ Pa3TUIHBIX BUIOB
y4eOHOM EeSATEIHHOCTH;
2) NIaTPHMOTHYECKOT0 BOCIIMTAHMS:
LIEHHOCTHOI'0 OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIENI0 OT€YECTBEHHOW XUMHUH;
YBaXXEHUSI K TPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU W TPAKTUYECKOTO MPHIOKEHUS XMUMHH, OCO3HAHUS TOTO, YTO
JIAHHBIC HAYKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOMIOACHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MIOCTOSHHOTO TPy/ia
YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYSHUH U MOCIEAYIONIEM aHaIN3e HH()OpMaILIMK O IEPEIOBBIX TOCTUKEHUIX
COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTU OIICHUBAThH CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMHU, U MPUHUMATH OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEACHUE W MTOCTYNKUA CBOMX TOBAPUIIEH ¢ MO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM U
C YYETOM OCO3HAHMUS MOCJIEACTBUMN MTOCTYIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

MOHUMAaHUsSI IICHHOCTEH 3I0POBOT0 M 0OE€30macHOro oOpas3a XKW3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/10POBbIO;

coOJII0IeHus TIPaBHII 6€30MacHOr0 0OpaIeH s ¢ BEIIECTBAMU B ObITY, TOBCEAHEBHOM KU3HU, B TPYIOBOM IEATEILHOCTH;

NOHUMAaHUS IEHHOCTH MTPAaBUJI HHAMBUAYAITBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 OBEACHUS B CUTYaIIUSX, YTPOKAIOIINX
3I0POBBIO U JKU3HU JIHOJIEN;

OCO3HAHMSI TIOCTEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEeOIECHUS aJIKOT 01, HAPKOTUKOB, KypeHUs);

5) TpyA0BOrO BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4YEOHO-MCCIIEAOBATEIBCKON JIESITEbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U APYTUX BUJAX AEATEIbHOCTH;

YCTAHOBKM HA AaKTHUBHOE Y4YacTHE B PEIICHHHM MPAKTUYECKUX 3a7ad COLMAIbHOW HAMPABIEHHOCTH (B paMKax CBOETrO
KJIacca, IIKOJIbI);

WHTEPECca K MPAKTHUECKOMY H3y4YCHHIO PO(ECcCHii pa3TuIHOTO0 POJia, B TOM YHCIIe HA OCHOBE TPUMEHEHUS TPEIMETHBIX
3HAHUU 10 XUMUHU;

YBaXKEHHUSI K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIBHOU TpaeKTOpuu oOpa3oBaHusi, Oyayiieil npodeccuu u peanusaiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEM
o011€ecTBa;



6) 3K0JI0rM4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH 11e71eCO000pa3HOro OTHOIIEHUS K MPUPOJIEC KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHMS TJI00aJILHOTO XapakTepa YKOJOTUYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX MPOILECCOB HA COCTOSIHUE
MIPUPOTHOMN U COLIUAIIBHOM CPEbI;

OCO3HAHUS HEOOXOJAMMOCTH UCIIOIb30BaHUS JIOCTHKEHUW XUMHUHM IS PEIICHHS BOIMPOCOB PAIMOHAIBHOTO
PUPOJAONOJIH30BAHUS;

AKTUBHOTO HENPUSATUS JCUCTBUNA, MNPUHOCAIIMX BPEJ OKPYKAIOWIECH NPUPOJHON Cpeae, YMEHHUs NPOTHO3UPOBATH
HEeOJIaroNpHUATHBIC SKOJOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U NMPEOTBpAIaTh UX;

HaJM4uus Pa3BUTOTO SKOJIOTHMUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIBTYpbI, OMNbITA JIEATEIBHOCTH 3KOJIOTHMYECKOU
HaIMpaBJIE€HHOCTH, YMEHHUSI PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHONW M COLHUAIBHON MPAKTUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSTH UACOJIOTHU XeMopoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHOU MPAKTUKH;

MOHUMAaHHUSI CICIU(DUKN XUMUU KaK HAyKd, OCO3HAHUSI €€ poJTi B (POPMHUPOBAHUH PAIIMOHAIIBHOTO HAYYHOT'O MBIIIIICHUS,
CO3JIaHHUH 1IEJIOCTHOTO MPEACTABIECHUS 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI U YEIOBEKA, B IO3HAHUM MTPUPOTHBIX
3aKOHOMEPHOCTEH U pPEeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JIJIs1 COBPEMEHHOMN ITUBIIJIM3ALIUN: B €€ TYMaHHUCTHYECKON HAIIPaBJICHHOCTH
1 BOXXHOW POJIM B CO3JaHUH HOBOW 0a3bl MaTepUaIbHOU KYJIBTYPhI, B PEIICHUN TI00ATBHBIX MPOOJIEM YCTOMUYMBOTO PA3BUTHUS
YeJI0BEUYECTBA — CBIPhEBOM, YHEPTETHUCCKOH, IMUIIIEBOM M SKOJIOTHYECKOM 0€30IMacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUCHI T
YCJIOBUH YCHEITHOTO TPY/Ia M SKOJIOTHIECKH KOM(OPTHOM KM3HH KaXKI0T0 WICHA O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAHMS CYIIHOCTA METOJ0B MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh IOJydacMbIe 3HAHUS JUIS aHAIW3a M OOBSCHCHHUS SBJICHUHW OKPYXKAIOMIEr0o MHpa M
MIPOMCXOIANINX B HEM M3MECHCHUH, YMECHHS JeIaTh 000CHOBAHHBIC 3aKIIFOYCHUS HA OCHOBE HAyYHBIX (PaKTOB M UMCIOIITUXCS
JAHHBIX C LEJIbIO MTOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJILHO HCIMOJIB30BaTh XUMHUYECKHE 3HAHUS JJIS PEIIeHUs] MpoOJieM B pealbHBIX KU3HEHHBIX
CUTYaIUsIX;



MHTEepeca K O3HAHUIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY 00Opa30BaHHMIO M CaMOOOPa30BaHWIO, K aKTUBHOMY TOJYYEHUIO HOBBIX
3HAHHH 110 XHMHUH B COOTBETCTBUH C KU3HCHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3nyHbIX chepax npodeccuoHanbHON NesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrPaMMBbI IO XUMHUH Ha YPOBHE CPETHET0 00Iero o0pa3oBaHuUs BKIIOYAIOT:

3HAYMMBIC JIJIs1 (DOPMUPOBAHUS MUPOBO33PEHUS O0YJAFOITUXCS MEXIUCITUTIMHAPHBIE (MEXITPEIMETHBIE) O0IICHAYYHBIC
MOHATHUS, OTPAKAIOIIME IICJIOCTHOCTh HAyYHOM KapTHHBI MHpa W CHenu(UKYy METOJOB IMO3HAHUSA, HCIOIb3YEMbIX B
€CTEeCTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4HbIH (akT, MPHUHITUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIC/IOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCAJIbHbIE Yy4YeOHble JeWCTBHUS (IO3HABATENbHbIE, KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), O0OECIEeYUBAIOIINE
dbopmupoBanue GyHKIUOHATBHOW IPAMOTHOCTH M COLIMATIEHON KOMIETEHIIUU 00YYaIOIINXCS;

CIIOCOOHOCTh O0YYalOUIMXCSI HCIIOJIb30BAaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
yHUBEpCaJbHbIC yUeOHBIC ICUCTBUS B IIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJibTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCAIbHBIMM  y4€OHBIMU  I1O3HABATEIbHBIMU,
KOMMYHHKATUBHBIMU U PETYISATUBHBIMU JICHCTBUAMMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrH4YecKHe JeicTBUS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaTM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeisaTh UENu ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX JOCTHXKEHHUS, COOTHOCHTBH PpPE3yJIbTaThl
NEATENBHOCTHU C MOCTABIICHHBIMU LIEIISIMU;

HCMOJIB30BATh IPU OCBOCHUH 3HAHHUU NMPUEMBI JIOTUYECKOTO MBILIIJICHHS: BBIAEIATh XapaKTEPHbIE MPU3HAKY IOHITUN U
YCTaHABIMBATh WX B3aWUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIONINE MTOHATHUS ISl OOBSICHEHUS OT/ICTBHBIX (DaKTOB U SBICHHUIA,

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX PEaAKIU;

YCTaHaBJIMBATh PUYUHHO-CIICICTBEHHBIE CBA3U MEXKIY U3Y4a€MbIMU SABJICHUSIMU;



CTPOUTH JIOTUYECKHE PpaACCYX ICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, 1O AaHAJOTWHU), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOYCHUS,

MIPUMEHSITh B MPOLIECCE MO3HAHUS HCIOJIb3YyeMble B XUMUM CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, MPEOoOPa30OBBIBATH
MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 2JIEMEHTa, XUMHUUeckas Gopmylia, ypaBHEHUE XUMUUECKOUN peakiinu
— MpU PEIICHUU YUeOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3aJ1a4, MPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TTPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaCMbIX BEIIECCTB U XUMHUCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIINIA,

dbopMyIHpOBaTh LEJU W 33J1a4d UCCIIEIOBAHMSI, HCTIOJIb30BaTh MOCTABICHHBIC U CAMOCTOSTEIIBHO C(HOPMYIMPOBAHHBIE
BOIIPOCHl B KA4eCTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI ISl ()OPMHUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHM;

BJIaJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IJIAHUPOBAHMS U MPOBEICHHS YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh
yMEHHUS HaOII0JaTh 3a XOAO0M IPoIlecca, CaMOCTOSATEILHO MPOTHO3UPOBATh €r0 pe3yJbrar, (opMyJIUpOBaTH O00OIICHUS U
BBIBOJbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHMS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJEIaHHOMN
pabore;

npuoOpeTaTh OIBIT YYCHHYECKON HCCIETOBATEILCKOM M TIPOCKTHOW JEATEIBLHOCTH, IPOSIBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSATEIIPHOMY ITOMCKY METOJOB PEIICHUS MPAKTUYCCKUX 3a7ay, MPUMEHCHHIO Pa3IMYHBIX METOJIOB
MTO3HAHMUSL.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(OPMAIUH (HAyYHO-TIOMYJISIpHAS JTUTEpATypa XUMUUYECKOTO COJEPIKaHNUS,
cIpaBouYHbIE MMocoOus, pecypchl MHTepHeTa), aHAIM3UpOBaTh MHPOPMAIHMIO PA3IUYHBIX BUAOB W (OPM MPEACTABICHUSA,
KPUTUYECKU OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITH PA3TUYHBIC METOJBI MPHU MOUCKE W 0TOOpe MH(MOpMAINKN, HEOOXOAMMON IS
BBITIOJTHEHUS YICOHBIX 33729 ONPEIeAEHHOTO THIIA;

MpUOOPETaTh OMBIT HMCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH W PA3JIHYHBIX IMOUCKOBBIX
CUCTEM;



CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJbHYIO (OpMYy MpeAcTaBieHHUs UHGPoOpMaluu (CXembl, rpaduKH, IUArpamMMBbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Mpu paboTe ¢ XUMHUYECKOM HH(OpManuend: NpPUMEHSTh
MEXIpeIMeTHbIE (PU3nYecKre U MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00OpEeBUATYPbl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

KoMmyHuKaTHMBHBIE YHHBepcaibHbIe y4eOHbIe 1eficTBHUS:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKJa€MOM TEMBI B XO/I€ IMAJIOra U/WUIN TUCKYCCHH, BHICKA3bIBATh UJIEH,
(bopMyIHpPOBaTH CBOM MPEAIOKEHNUSI OTHOCUTENILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MIPE3CHTAIIMEN PEe3yJIbTaTOB MTO3HABATEILHOM JEATEIbHOCTH, TOTYUYEHHBIX CAMOCTOSITENIbHO UITK COBMECTHO
CO CBEPCTHUKAMU MPHU BBIMOJHEHUH XUMHUYECKOTO SJKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHMIO CBOWCTB
U3y4aeMbIX BEILIECTB, pEaJU3alUd Yy4yeOHOro MpoeKTa, W (OPMYJIUPOBAaTh BHIBOABI IO pe3yjbTaTaM IPOBEAEHHBIX
UCCIIEZIOBAHUN yTEM COTJIACOBAHUS MO3UIMM B X0J1e 00CYKIE€HUS 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIC YHHBepcaibHbIe yueOHbIE JeHCTBHA:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONpeaesis e€ el U 3a1ayH,
KOHTPOJIUPOBATH U [0 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH MpelaraeMblil alTOPUTM JAEUCTBUMN NP BBHIIOJTHEHUH YYEOHBIX
U HCCIIeIOBAaTEIbLCKUX 3aj1a4, BEIOMpaTh Hanbosee 3pGeKTUBHBIN CIIOCO0 UX PEIICHUS ¢ YIETOM MOJIyUSHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKHUX PEAKIIHIX;

OCYULIECTBIISITh CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CaMOAaHAJIA3a U CAMOOLEHKH.

NPEAMETHBIE PE3YJIbTATDI

[IpenmeTHBIE pe3yabTaThl OCBOEHHUS MPOrpPaMMbI MO XMMHHM Ha yriyOJE€HHOM ypOBHE Ha YPOBHE CPEIHEro 0OIIero
00pa30BaHUs BKIIOYAIOT criennuyecKue s yueOHOro npeaMera « XUMHsD) HaydHble 3HAHUS, YMEHUS U CIIOCOOBI AeCTBUIA
M0 OCBOCHMIO, MHTEPIpPETALMUd U MNPEeoOpa3OBaHUIO 3HAHWM, BHUIBI JEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HAHUSA H
MIPUMEHEHUIO 3HaHUHN B Pa3UYHBIX YUEOHBIX CUTYaIlUsIX, @ TAK)KE B PEaNbHBIX KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C XUMUEH.
B mporpaMMe mo XumMum npeAMETHbIE PE3yIbTaThl IPEICTABICHBI 10 TOAaM H3yUYCHHUS.



11 KUIIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as U HeopraHudeckasi XUMUs» OTPakaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTepUAIbHOM €JIMHCTBE MHPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUI
MIPUPOJIBI, O MECTE€ U 3HAYCHUU XUMHHU B CUCTEME €CTECTBEHHBIX HayK M €€ poyii B 00E€CTICUCHUU YCTOMYMBOIO Pa3BUTHUSI, B
pelieHny IpodIeM IKOJIOTMYECKON, SHEPreTUYECKOW U TMHUIIEBONW 0€30MaCHOCTH, B Pa3BUTHU MEIHUIIMHBI, CO3/JaHUH HOBBIX
MaTepuasgoB, HOBBIX HCTOYHUKOB SHEPrUU, B OOCECIEUYEHUU PAIMOHAIBHOTO MPUPOJOIOIL30BaHus, B (POpMHUpPOBaHUU
MHUPOBO33PECHUSI U 001N KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U
IIPUPOHOU CpeELE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHUMN, KOTOpasi BKIIOYAET: OCHOBOIOJATaOUIUE MOHATHUS — XUMHUUYECKUIN AJIEMEHT,
aToMm, SAPO aToMa, W30TOIbI, DJICKTPOHHAs 000JI0uka aroma, S-, P-, d-aToMHbIe OpOWTAJIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS aToMa, THOpUIM3AIMs aTOMHBIX OpOHTaNed, HOH, MOJIEKya, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb
OKHCJICHUS, XHMHUYECKas CBsj3b (KOBaJEHTHAs, WOHHAsA, METaJUIMYeCKas, BOJOPOJAHAs), KpUCTAJUIMYECKass pelETKa,
XUMUYECKasi peakius, pacTBOp, dJIEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAsT AUCCOIMALNS, CTENEHb JAMCCOLMAIUH,
BOJIOPOJIHBIN MMOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTEIb, TETIOBOM 3(PHEKT XMMUYECKON peakluu, CKOPOCTh XUMHUYECKOU
peaKIuM, XUMUYECKOE PABHOBECUE; TEOPUH U 3aKOHBI (T€OPHS ANEKTPOJUTUIECKON JUCCOMAIMU, IEpUuoIndeckuii 3akoH 1. 1.
MeHeneeBa, 3aKOH COXPaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPIUU NPU XUMHUUYECKUX PEaKIUsX,
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMWS, JIEKAIIUE€ B OCHOBE IIOHMMAaHHWS NPUYMHHOCTH M CHUCTEMHOCTH XHWMHUYECKUX SIBIICHUU;
COBPEMEHHBIE MPEJICTABICHNUS O CTPOCHUH BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJIMOJICKYJISIPHOM YPOBHSX;
MPEJICTABICHUS] O MEXAHW3MaX XUMUYECKHUX PpEAKLUHUM, TEPMOJMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAaHMS, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHUCTEMax; (PaKTOIOTHUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUHM U O€30IaCHOM HCIIOJIb30BAHUU BAXHEWUIIUX HEOPTraHUYECKUX BEHIECTB B OBITY M MNPAKTUYECKOU
JeSITETPHOCTH YEJI0OBEKa, OOIINX HAYYHBIX IPUHIIMITAX XUMUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPHU3HAKK TMOHSATUM, YCTaHABIMBATHL WX B3aUMOCBS3b,
WCMOJIB30BATh COOTBETCTBYIOLIME MMOHITHUS IIPU ONMCAHUN HEOPraHWUUECKUX BEIIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHUS UCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JUJIsl COCTABICHUSI (hOPMYJT BEIIECTB U YpaBHEHU M
XUMHUYECKUX peakiuil, cucremarnyeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISTh BaJCHTHOCTh U CTENEHb OKUCICHUSI XUMHYECKUX IJIEMEHTOB B COEJIMHEHUSIX,
BUJI XUMHUYECKOM CBSI3U (KOBaJICHTHAs, HOHHAs, METaJUTMUECKasi, BOJAOPOHAS ), TUIl KPUCTAIUTMYECKON PEIETKH KOHKPETHOTO
BEILECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJAAa XUMUYECKOM CBS3M U THUNA
KPUCTAJUTMYECKON PEIIETKY, OOMEHHBIM U JIOHOPHO-aKIIEITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H;

c(hOopMUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBAThH: HEOPTraHWYECKHE BEIIECTBA MO UX COCTaBY, XUMUUYECKUE PEAKITUHU T10
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBY PEarupyrolluX BEIIECTB, TETUIOBOMY 3((PEKTy peakiuu, U3MEHEHHUIO CTEIEHEeH
OKHCJICHUS 3JIEMEHTOB, OOPaTUMOCTH, YUYAaCTHIO KaTaJIM3aTopa U APYTrUe); CaMOCTOSTEILHO BRIOMPATh OCHOBAHUS U KPUTEPUH
JUTSE KTacCU(UKAIIMKA U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIInii;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Meproandeckoro 3akoHa J[. M. MeHnneneeBa u 1eMOHCTPUPOBATH €r0O
CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB XHMHMUYECKHX JJIEMEHTOB
nepBoro—4eTBEPTOrOo nNepnoaoB llepunonnueckon cucremsl .M. MenaeneeBa, UCMOJb3Ysl OHATHS «IHEPTETUUYECKUE YPOBHIY,
«IHEPreTUYECKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC OpOHUTAIN», «OCHOBHOE M BO30YXIEHHOE DHEPTETHUECKUEC COCTOSHHSI
aToOMay; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX AJIEMEHTOB U MX COSAMHEHH 10 MEPUOJIaM U TPpyIIam
Ilepuonnueckorn cucrembl [[. M. MeHneneeBa, BaJleHTHbIE BO3MOYKHOCTHM ATOMOB JJIEMEHTOB HAa OCHOBE CTPOCHHS HX
AIIEKTPOHHBIX 000JIOUCK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB PAa3THMYHBIX
KJIaCCOB, OATBEPKAAaTh CYIIIECTBOBAHUE FT€HETHUECKOH CBSI3U MEK/ly HEOPTaHMYECKUMU BEIIECTBAMH C IIOMOIIbIO YPaBHEHU I
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHCIWUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUH TMOCPEACTBOM
COCTaBJICHUS OJJICKTPOHHOTO OallaHca ATUX peaklui; peakuuil HOHHOro OOMeHa MNYTEM COCTABJICHHS HMX TOJHBIX H
COKpalIEHHBIX HOHHBIX YPaBHEHUM; peakluil TUIpOJIM3a; PEeakluil KOMIUIEKCooOpa3oBaHusi (Ha  MpuUMepe
TUAPOKCOKOMIUIIEKCOB IIUHKA U aJTFOMUHUS);



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUUYECKUX peakiuii ¢ y4eToM ux
OSHEPreTUYECKUX XapaKTEPUCTUK, XapaKTEp H3MEHEHUs] CKOPOCTH XMMHUYECKOW pEeakiMd B 3aBUCUMOCTU OT Pa3IMYHBIX
(GakTOpOB, a TaKXKe XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHS I10J] BIUSHHEM BHEIIHMX BO3AeHCcTBUM (mpuHiumn Jle
[laTtenne);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKITUH, JIekKAI[UE B OCHOBE MPOMBIIINICHHOTO MOTYYCHHS
CEepHOM KHUCIIOTHI, aMMHaKa, OOIIME HAyYHbIC MPUHIIMIBI XUMHUYECKUX IPOU3BOJCTB; I1€JI€CO00PA3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIOJIH3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CUCTEMOW 3HAHUW O METOJaX HAyYHOTO TO3HAHWS SIBJCHUU TPUPOJLI — HAOJIOJICHHE,
U3MEPECHHUE, MOJICIMPOBAHUE, PKCIICPUMEHT (PEaJIbHBI M MBICJIICHHBIN), UCIOJIB3YEMbIX B €CTECTBCHHBIX HayKaX, YMCHHS
OPUMEHATh 3TU 3HAHUS TPU SKCIEPUMEHTAIHPHOM HMCCIICIOBAHUHM BEIIECTB W ISl OOBSCHEHHUS XUMHUYECKUX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, MPAKTHUECKON 1eITeTbHOCTH Y€I0BEeKa U B TOBCEAHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C MOHATUSMU U MPEACTABICHUSIMHU TPYTUX
€CTECTBEHHO-HAYYHBIX IIPEIMETOB sl 60JIee 0CO3HAHHOTO MOHUMAaHUS MaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMHPOBAHHOCTH YMEHUS MPOBOJUTH PACUETHI: C UCIIOJIb30BAHUEM MOHSITUN «MaccoBasi 10JI BEIIECTBA B PaCTBOPE»
U «MOJISIpHasi KOHIIEHTPAIIUs»; MACChl BEIIeCTBa WK 00bEMA ra3a 1Mo U3BECTHOMY KOJMYECTBY BEIECTBA, MAcCe WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIJIOBOr0 3 (deKTa peakiuu; 3HaUeHUs BOJIOPOJHOTO TTOKa3aTessi pacCTBOPOB
KHCTIOT M IIEJI0YEH ¢ M3BECTHOM CTEMEHbIO TUCCOIMAINK; MacChl (00bEMa, KOJMYECTBA BEUIECTBA) MPOYKTa PEAKIINH, €CIH
OJIHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOpA C ONPEIEIEHHON MAacCOBOM J10JI€ll paCTBOPEHHOIO BEUIECTBA WM JAHO B
M30bITKE (MMEET MPUMECH ); TOJIA BBIXOJa TIPOYKTA PEAKIIUHU; 00ObEMHBIX OTHOIIICHUM Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CaAMOCTOATENIFHO IJIAHUPOBATh W MPOBOAUTH XUMHUYECKUN JKCIEPUMEHT (TIPOBEICHUE
peakiuii MOHHOrOo OOMEHa, MOATBEPKIECHUE KAYECTBEHHOIO COCTaBa HEOPraHMYECKHX BEIIECTB, OIPEIEICHUE CPEeJbl
PacTBOPOB BEIIECTB C MOMOIIHIO0 HHANKATOPOB, U3YUCHHUE BIUSHUS PAa3INIHbIX (DaKTOPOB HA CKOPOCTh XUMHYECKOU PEaKIIUH,
pelieHrne SKCIepUMEHTANbHBIX 3adad 1o temaM «Metamibs» u «HemeTtame») ¢ coOmrojieHreM mpaBui 0€30MacHOro
oOpallleHusi ¢ BEHIECTBaMHM M JIaDOpaTOPHBIM 000pyAOBaHUEM, (DOPMYIUPOBATH II€Ib HCCIEAOBaHUS, MPEACTABISATH B
paznuuHoi (hopMe pe3yabTaThl IKCIEPUMEHTA, aHAIM3UPOBAThH U OLIEHUBATH UX JIOCTOBEPHOCTD;



c(OpPMHPOBAHHOCTh yYMEHUMU: COONIOAATh TMpaBUia T[OJb30BAHHUS XHUMHYECKONM TMOCYyIOH U J1abOpaTOpHBIM
o0opyoBaHNEM, OOpaIIeHHs C BEMIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMHU 1O BBIMOTHEHHUIO JAOOPATOPHBIX XUMUYECKHUX
OMBITOB, 3KOJIOTMYECKH 11€1€CO00pa3HOro MOBEJIEHUS B OBITY M TPYJIOBOM AESTENBHOCTH B LIEJSAX COXPAHEHUS CBOErO
310POBbsI, OKPYKAOUIEHW MPUPOTHON CPEABI U JOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHsI, OCO3HABATH OMMACHOCTh TOKCHUYECKOTO
NENCTBHS HA KUBBIE OPTaHU3MBbI ONPEICIIEHHBIX HEOPTAHUYECKHUX BEIIECTB, NOHUMAas cMmbici nokazarens [1/1K;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANPABICHHbIA MOUCK XMMHUYECKOM HWHGOPMALMK B PazIUYHBIX
UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas JUTepaTypa, CpeacTBa MaccoBoi uH(opmanuu, HTepHET U Apyrue), KpUTUYECKU
aHANIM3UPOBATh XMMHUYECKYI0 HHPOpPMAIIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW yueOHOM
3aJ1adei.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aeoB H TeM nudppoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
11 n [lepnoanueckas cuctema XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHICCKHE peaKiin 19 1 3 https://m.edso00.ru/2dd57f24
Hroro no pazaeny 39
Paznea 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Hemeranisi 31 1 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
2:2 Meranet 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazueny 54
Pa3gen 3. Xumud u :KU3Hb
31 MeTtoabl TO3HAHUS B XUMHH. XUMUS U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 4 8

[TPOTPAMME
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MUWHHUCTEPCTBO IMPOCBEIMEHUS POCCUACKON ®ENEPAIINN
MuHucTepcTBO 00pa3oBaHusi, HAYKu U MoJioae:xku Pecniy0imku Kpbim
AnvuHuctpanus Coserckoro paiiona Pecny0iuku Kpbim

PACCMOTPEHO
PykoBonurens IIIMO yuurenei
€CTECTBEHHO-MAaTEMAaTUYECKOT O
LUKJIA.

[Torpe6nsk H.1O.
[Tpotokom Nel ot «27» 08 2025 .

«IIPYJOBCKAS CI»
COI'TACOBAHO YTBEPKJAEHO
3aMmecTuTeNnb TUPEKTOpa N.o. mupexropa MBOY «IIpynosckast CLLI»
O.A. Bepryn M.B. 3sipsiHOBa

[Tpuxa3 Nel23 ot «27» 08 2025 .

KAJIEHIAPHO-TEMATHUYECKOE
IMNJIAHUPOBAHMUE
1o y4eOHOMY NpeaMeTy
«Xumus. YriuyojaeHHblid ypoBeHb» 11 - Kiacc
Ha 2025/2026 yueOHbIH 101

c. [lpyas1, 2025 ¢



IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmmuecTBo yacos Mara no DJIeKTPOHHbIE
Ne ara no aKT undposbie
Tema ypoka KonTposbubie | IlpakTnueckue A Paxcry op
n/n Bcero IUIaHy o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Atom. CocTaB aTOMHBIX
1 saep. XUMHUYECKUI 1 bubmorera [JOK
ACP- https://m.edso00.ru/59c112ee
aneMeHT. M30Torbl
CrpoeHue 3IeKTPOHHBIX
2 000JI09eK aTOMOB 1 bubmorera [JOK
’ https://m.edsoo.ru/b4d9fffa
KBaHTOBBIE YKCIa
Kiaccnduxanus
3 XI/IMI/I‘IG((i))KI/IXL;J'IeMeHTOB (s- 1 Bubmmorexa [JOK
’ https://m.edsoo.ru/61294af9
p-, d-, f-a;memenTHI)
4 Pacnpenenenue aneKTpoHOB 1 bubnuoreka [JOK
110 aTOMHBIM OpOUTATIAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE
5 KOH(UTYypaIii aTOMOB 1 bubnnoreka [JOK
3JIEMEHTOB B OCHOBHOM U https://m.edsoo.ru/8149e846
BO30YKJIEHHOM COCTOSIHUU
ONEeKTpPOHHBIE
6 KOH(UTrypaIy HOHOB 1 bubmmorexa [TOK
ypatt ' https://m.edso0.ru/a0764b24
DNEeKTpOOTPULIATETLHOCTh
[Iepuoanueckuit 3aK0H U
7 [lepuoanueckas cucrema 1 bu6nmoreka [JOK
XAMHUYECKHUX 3JIEMEHTOB []. https://m.eds00.ru/16957c01
H. Menneneena, cBSI3b C
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COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U
00pa3yeMbIX HMH ITPOCTHIX U
CJIOKHBIX BEIIIECTB 10
rpynmnam u nepuoaam

bubmmoreka [{OK
https://m.edsoo.ru/f8468927

Cucremarusanus 1
000011IeHNEe 3HAHUH 10 TEME

bubmmoreka [{OK
https://m.edsoo.ru/8fad2942

10

Buaer xXuMudeckoil CBsI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOI CBSI3H.
Bonopoanas cBs3b.
MexMouieKyIsipHbIe
B3aMOJEHCTBUA

bu6moreka [IOK
https://m.edsoo.ru/5a8072af

11

BasieHTHOCTB 1 BaJIEHTHBIE
BO3MOHOCTH aTOMOB.
CBs3b 2JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
r€OMETPHUYECKUM CTPOCHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/3d2ca093

12

IIpencraBnenus o
KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

bubnuoreka [JOK
https://m.edsoo.ru/8c66bl12a

13

BemecTsa MonekynspHOro u
HEMOJIEKYJISIPHOT O
cTpoeHus. Tumbl
KPHUCTAJUIMYECKUX PELIETOK
Y CBOMCTBA BELIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/e167635b
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[TonsaTHE O AUCTIEPCHBIX

bubmuoreka [JOK

14 cucremax. IIpeacrasienue o
et https://m.edsoo.ru/da2c70e4
KOJUIOUJIHBIX pacTBOpax
HctrHHBIE paCTBOPHI:
HaCBIIICHHBIC U
15 HEHACBIIIEHHBIE bubnmorexa LOK
’ https://m.edsoo.ru/e9ccdd8d
pPacTBOPUMOCTb.
Kpucrannoruaparsr
16 CriocoObl BeIpaKEHUS bubnuoreka [JOK
KOHIIEHTPAllMHA pacTBOPOB https://m.eds00.ru/328e653a
Pemenue 3amau ¢
HUCIIOJIb30BAHUEM TTOHSITUH
17 "MaccoBas 105 bubmorexa [TOK
.. " https://m.eds00.ru/785e0ab4
pacTBOpPEHHOTO BemecTna'",
"MoJIIpHas KOHIIEHTpanus"
Knaccuduxanus n
18 HOMEHKITATVDA bu6mmoreka [IOK
P https://m.edso0.ru/bf9e108d
HEOPraHMYECKHUX BEIECTB
Cucremaru3anus u bubmuoreka [JOK
19 .
000011IeHHE 3HAHU I10 TEME https://m.edsoo.ru/8d2c6a3a
KoHTtposbHas padota mo
teMaMm "CtpoeHue aToma.
[Tepuoanueckuii 3aKOH U
20 Ilepuonuueckas cucrema bubnunoreka [JOK
XAMHUYECKHUX 3JIEMEHTOB /]. https://m.edsoo.ru/70a60aa4
H. Menneneena",
"CTpoeHue BellecTna.
Mmuoroo6pa3ue BemiecT"
21 Knaccudukarus bubnuorexa [IOK

XHUMHUYCCKUX peaKuHﬁ B

https://m.edsoo.ru/6335cdd?2
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HEOPraHUYECKOU U
OPraHU4eCKOM XUMHUH.
3aKOH COXpaHEHHUs MacChl
BEILECTB; 3aKOH COXPAHEHUS
U IIPEBPAICHUs] SHEPTUU
MIPU XUMUYECKUX PEAKITUIX

22

TenoBbie 3¢ dexThI
XUMHYECKUX PEAKIUM.
Tepmoxnmuueckue
ypaBHEHHUS

bubmmoreka [{OK
https://m.edsoo.ru/d1db86da

23

Brraucnenns no
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpPaBHEHUSIM

bu6moreka [IOK
https://m.edso0o0.ru/87b13954

24

CKOpOCTh XMMUYECKOMN
peakuuu, e€ 3aBUCUMOCTb OT
pa3IUYHBIX (PaKTOPOB.
Karanu3 u karaiu3atopsl

25

T'omoreunsie u
TreTEPOreHHBIE PEaKITUU

26

[IpakTnueckas padota Ne 1
mo teMe "Bausaue
pa3IUyYHBIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOU
peakuun"

bubnuoreka [JOK
https://m.edsoo.ru/1facaldl

27

OO6patuMeble U HEOOpaTUMBbIE
peakuuu. XuUMUYECKOE
paBHOBecHE

bu6mmoreka [JOK
https://m.edsoo.ru/30952f9b
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[Ipaktuyeckas padora Ne 2
o Teme "Bnusinue

28 a3IMYHBIX (PAKTOPOB HA Bubmmorexa LIOK
p p https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMHYECKOTO
paBHOBecHs"
DNeKTpoIUTHYECKAast
29 muccormanust. CHIbHBIE U bubmmoreka [{OK
cia0ble AIIEKTPOTUTHI. https://m.edsoo.ru/5f766bdf
Cremnenp AUCCOIUALINN
HNonHoe npousBeneHrne
30 BoJibl. Cpena BOJAHBIX bu6moreka [IOK
pactBOpoB. BogopoaHbiit https://m.edso00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakuu,
31 MPOTEKAIOIINE B pacTBOpax bubmorexa TOK
p m P P https://m.edso0.ru/09d5a9bd
AIIEKTPOIUTOB
[IpakTrueckas padota Ne 3
mo TeMe "XuMHYECKUE bubmuorexa [JOK
32
peaKkuuu B pacTBOpax https://m.edso0.ru/2e3daeb0
3JIEKTPOIUTOB"
OxuciuTenpHo-
BOCCTaHOBUTEIILHBIC
33 eakuu. Baxuenmme bubmorexa HOK
PEAKIHiL. https://m.eds00.ru/56226060
OKHCJTUTEH U
BOCCTaHOBUTEIHN
MeTto/ 3eKTPOHHOTO
34 (BHGKTHOHHO-IfOHHOFO) Bubmmorexa LIOK
https://m.edso0.ru/fb691387
OanaHca
35 DIEKTPOJIN3 PaCTBOPOB U bubnmoreka [JOK

paciiaBoOB BEIIECCTB

https://m.edsoo0.ru/93fb97d2
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36 Pemrenue 3aga4u paznuyHbIX bubnmoreka [JOK
TUIIOB https://m.eds00.ru/5a859d16
37 Pemrenue 3agau paznuyHbIX bubnmoreka [JOK
THUIIOB https://m.edsoo.ru/5afa265d
CucreMaru3anus u
38 0000ITIeHIE 3HAHWI 110 TeMe brmmorexa [OK
" B " https://m.edso0.ru/c161eb85
XUMUYECKUE PEAKIINU
KonTponbHas pabota no
39 TeMme "XHUMHUECKHE bubmorexa [JOK
. https://m.edso0.ru/a8a0a930
peaxiuu
[TonoxeHre HEMETAIIIIOB B
[Iepnonnueckoii cucreme
XHUMHYECKHUX 3JIEMEHTOB J].
40 N. Menpeneesa u bubmorera [JOK
' A https://m.edso0.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX
aToMoB. duznueckue
CBOICTBA HEMETAJIIOB
AJIOTpONUS HEMETAJIOB
41 (Ha MpUIMepe KUCIIOpo1a bubmorexa HOK
PHMED pond, https://m.edsoo.ru/ef92c91c
cepsl, hochopa u yriepoaa)
Bonopox: nmonydenue,
42 (l)njnzefm/le I/IyXI/IMI/I‘{eCKI/Ie bubmorexa HOK
. https://m.edsoo.ru/0aa8f613
cBoiictBa. ['unpuabt
l"anmorensl: HaXOXICHHUE B
43 pUpOJIE, CIOCOOBI bubnuoreka [IOK
NOJTyYeHUs, (PU3nIecKue u https://m.edso00.ru/4e223795
XUMHUYECKHE CBOMCTBA
44 I"anmoreHoBo10pOABI. bubnuorexa [IOK
Baxwuernmune https://m.edso00.ru/6b3255e6
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KUCIJIOPOJICOICPIKALIIHE
COCIMHEHUS TaJIOr'CHOB

JlaGopartopHsbie U
MIPOMBIIIIJIEHHBIE CLIOCOObI

45 MOJyYEHUS TaJOr€HOB bubnuotexa LIOK
Y ’ https://m.edso0.ru/6971acas
[IpuMeHeHue ranoreHoB u
X COCTMHECHUIN
[IpaxTnueckas padota Ne 4.
46 Pemrenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33]1a4 https://m.edsoo.ru/8b26fecd
o teme "["amoreHsr"
Kucnopona: naboparopusie u
MIPOMBIIIIJIEHHBIE CLIOCOObI
noTy4ueHus1, pusudeckue u bubnuoreka [IOK
47 .
XUMHYECKHE CBOMCTBA. https://m.edso0.ru/c8abc36a
O3oH. [Ipumenenue
KHCIIOpOJia ¥ 030HA
bu6mmoreka [JOK
48 O
KCHJBL I HICPOKCHIET https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4 pa3nmyHbIX bubnuoreka [JOK
TUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B
50 MIPUPO/JIE, CIIOCOOBI bubnunoreka [JOK
MoJIy4eHus, pu3nueckue u https://m.edsoo.ru/46afael6
XUMUYECKHUE CBOMCTBA
bu6mmoreka [JOK
51 C
CPOBOZIOPOT, CY b (pHIp! https://m.edso0.ru/7c875999
59 Kucnoponconepxaniue bubnmoreka [JOK

COCAUHCHMUS CCPLI.

https://m.edsoo.ru/8cfa2548
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OCcoOEHHOCTH CBOMCTB
CEpPHOM KHUCJIOTHI

[IpakTtuyeckas padora Ne 5.

Pemienue
53 JKCIIEPUMEHTAIBHBIX 3a7a4 bubnmorexa LOK
P " < https://m.edsoo.ru/0Oafb05e4
o Teme "Cepa u e
coequHeHMs"
A30T: Hax0XJICHUE B
MIPUPO/JIE, CITIOCOOBI
o4 MOJIy4eHus, pu3nueckue u brmmorexa [HOK
Y ’ . https://m.edsoo.ru/badd2255
XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI
Kucnoponconepxamne
55 COCAMHEHHS a30Ta. bubmuorexa [JOK
Oco0EeHHOCTH CBOWCTB https://m.edsoo.ru/e2965afe
A30THOM KHCIIOTHI
[Ipumenenue azora u ero
56 COCAMHEHHUM. A30THBIC bubmorera [JOK
A ' https://m.edso00.ru/129f5059
ya00peHus
dochop: HAXOKICHHUE B
MPUPOJIE, CIIOCOOBI
57 HI;HPIISHI/I}I (duszndeckue u bubmmorexa [JOK
y ’ . https://m.edsoo.ru/9a6b43ec
XUMHUYECKHE CBOMCTBA.
®dochunst u hpochun
Oxcunsl hocdopa,
58 bocdopcoaepxkarire bubnmuoreka [JOK

kucnotel. Conmu docdopHoit
KHCJTOTBI

https://m.edsoo.ru/c7a2d429
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[Mpumenenne docdopa u ero

. bubnmoreka [JOK
59 coepmernii. Gochoprrre https://m.eds00.ru/a218070a
yInoOpeHus
[IpakTtuyeckas padora Ne 6.
Pemenne
60 DKCIIEPUMEHTAILHBIX 3a1a4 bubnmorexa [TOK
p A https://m.edsoo.ru/8175ac3f
o Teme "A30T u pochop u
ux coeqruueHus”
Yraepoa: HaXOXKJIEHHUE B
IIPUPOJIE, AJUIOTPOIIHEIE
61 MI()) I;Iqima uu; E)I/ISI/I'—IGCKI/IG bubmmorexa [JOK
g 1 N https://m.edsoo.ru/1eb19f9e
1 XUMHAYECKHE CBOICTBA,
MIPUMCHCHHE
Oxcup yriaepoga(ll), oxkcu
62 TJIe I([)ya(l\I/)) . r(on)LHaﬂ ’ bubmorexa [TOK
yIIepoa e y https://m.edsoo.ru/dba58adf
KHCJIOTA U €€ Conun
63 Pemenue 3aga4 pa3nmyHbIX bubnuoreka [IOK
THUIIOB https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B
64 MIPUPOJIE, CIIOCOOBI bubnuoreka [JOK
MoJIy4eHus, pu3nueckue u https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
Oxcun xpemuusa(1V),
65 K eMIfHeiaﬂ KI/IC(J'IOT)a bubmmorexa [IOK
p ’ https://m.eds00.ru/3170e7b1
CHJIMKATEI
IIpumeHeHne KpeMHUS U €T0 bubnuorexa [IOK
66 coenuHennii. CTekIo, ero https://m.edsoo.ru/393cdac0
IOJIy4YE€HHUE, BUABI CTEKIIa https://m.edsoo.ru/5823cefb
67 Pemrenne 3agau paznuyHbIX bu6nmoreka [JOK

THIIOB

https://m.edsoo.ru/b624f801
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Cucremarusanus 1

bubmuoreka [JOK

08 | obobuueHHe SHAHMH 110 TeMe https:/m.edso0.ru/6e864db5
"Hemetaysr"

69 KonrtpomnsHast pabora mo bubmoreka [IOK
teme "Hemeransr" https://m.eds00.ru/d0484c76
AHanu3 pe3yJbTaToB

70 KOHTpOJIzHO}I;I paboTsl, bubnuorexa LIOK

https://m.eds00.ru/2b7e9510

KOppeKLHs OmHO0K
[TonoxxeHnne meTamioB B
[Iepnonnueckoii cucreme

71 XHUMHYECKHUX DJIEMEHTOB. bu6moreka [IOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0UYEK
aTOMOB METAJIJIOB
OO6mume puznueckue

7 CBOMCTBA METAJJIOB. bubmuorexa [JOK
[IpumeneHne MeTaaioB B https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE

73 CnnaBbl METAJIOB. bubmuoreka [JOK
Koppo3sus meramios https://m.edso00.ru/42b872e3

74 Pemenue 3amay pa3nuyuHbIX bubnunoreka [JOK
TUIIOB https://m.edsoo.ru/e3de37b6
DIEeKTPOXUMHUYECKUN P

75 HanpsH>KEHU METaJIOB. bubnunoreka [JOK
O61ue crocoOb! oMyYeHus https://m.edsoo.ru/94eb377a
METaJJIOB
OO1mas xapakTepucTuKa

76 MeTaiioB | A-rpymisl bubnuorexa [IOK

[lepuoanueckoii cucTemsl
XUMUYECKUX AIIEMEHTOB.

https://m.edsoo.ru/el12c26b3
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Harpuii n xanuii:
nojryyeHue, GU3NIecKue u
XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BCIIICCTB U UX COCAUHCHUI

OO01as xapakTepucTUKa
MetamioB || A-rpymnmbt
[Tepuonueckoil CuCTeMbI
XUMHUYECKHUX 3JIEMEHTOB.

77 Marnui ¥ KajabLMi: Brbmiorexa LIOK
T https://m.edso0.ru/7c3e49c0
noJiydyeHue, Gpu3nyeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTMHEHUH
78 JKEcTkocTh BOABI M CIOCOOBI bubmuorexa [JOK
e€ yCTpaHeHHUst https://m.edsoo0.ru/c74bfae9
AJIFOMUHMI: TIOTy4Y€HHE,
79 (br3UYEeCKre U XUMUYECKUE bubmorexa HOK
. https://m.edsoo0.ru/0e79b266
CBOMCTBa, MPUMEHEHHUE
AmMdoTepHbIe CBOHCTBA
OKCHJIa ¥l THIPOKCHIA
80 ATEOMIHISL P bubmuoreka [JOK
’ https://m.edsoo.ru/5d12d318
TUIAPOKCOKOMILICKCHI
ATIOMUHHUS, UX TPUMEHEHUE
81 Pemenue 3agau pa3nuyHbIX
TUTIOB
[IpakTtuyeckas paGora Ne 7.
bu6mmoreka [JOK
82 Pemrenne

OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edsoo.ru/27a4af43
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o teMe "Merailibl TIIaBHBIX
noarpymm"

OOm1ast xapaKTepUCTHKA
METaJUIOB TOOOYHBIX

83 noarpyrm (B-rpymm) bubmmoreka [{OK
. https://m.edso00.ru/610d7431
[Tepuonyueckoil CuCTEMBI
XUMHYECKHUX JIEMEHTOB
duznyeckne 1 XUMHYECKUe
84 CBOMCTBA XpOMa U €ro bubnuoreka [JOK
COEIMHEHUH, UX https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxxnenmme coeTuHEHNS
85 Mapranua. [lepmanranar bubnuoreka [IOK
KaJIusl, €ro OKUCIUTEIIbHBIC https://m.eds00.ru/039d69c8
CBOICTBA
du3nyecKne 1 XUMUYECKUE
CBOICTBA eJie3a U €ro
86 coenuHenuii. [lonydenue n Eubmaorexa OK
https://m.edsoo.ru/1b7{8741
MIPUMEHEHHE CIIJIABOB
Kelesa
du3nYecKre U XUMUYCCKUE
87 CBOICTBa M€/ U €€ bubnuoreka [JOK
COCIMHEHNH, NX https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
du3nYeCcKre U XUMHUYECKUE
CBOMCTBA I_II:IHKa U ero BuGmiorexa LIOK
88 COEIMHEHNH, NX

NPHUMCHCHUC.
FI/I,Z[pOKCOKOMHJ'IeKCLI IIUHKa

https://m.edsoo.ru/b1f2beal
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[Ipaktuyeckas padora Ne 8.

Pemienue
89 JKCIIEPUMEHTAILHBIX 3a7a4 buGnnorexa [IOK
P " https://m.edsoo.ru/a6e352ea
o TeMe "MeTasibl
MOOOYHBIX moArpyIT"”
90 Pemienne 3agayu paznuyHbIX bubnuorexa [JOK
TUIIOB https://m.edsoo.ru/a8b83d83
O6o01eHue u
o1 cHUCTeMaTH3aIHs bubmmoreka [{OK
HW3y4YEHHOTO MaTepuaa 1o https://m.edsoo.ru/e91fe975
teme "Metamsr"
92 KonTponbHas pabora no bubnuoreka [IOK
teme "Metamibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yJibTaToB
93 KOHTPOJIBHOU pabOThI bubmorexa [TOK
P P ’ https://m.edsoo.ru/9ebff2fd
KOPPEKITHS OIITMO0K
Ponw xumuu B obecrieuennn
YCTOMYHUBOTO Pa3BUTHUSA
94 yenoBeuecTBa. [lonarue o bubmorexa HOK
' https://m.edsoo.ru/080fe1f0
Hay4YHBIX METO/IaxX
HCCIICOBAHUS BEILIECTB
Hayunblie npuHIUIBI
OpraHU3aIui XUMHYECKOTO
95 MPOU3BOJICTBA. bubnunoreka [JOK
[IpombIieHHBIE CTTOCOOBI https://m.edsoo0.ru/2e45a44f
MOJTyYEHUS BOKHEHIIINX
BEIIECTB
XUMUYECKOE 3arpsi3HeHNE
N bubmuoreka [JOK
96 OKpY>Karolllel Cpesibl U €ro

OCICACTBUA

https://m.edsoo.ru/9f11bf51



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

XuMus U 310pOBbE

bubmuoreka [JOK

o7 uesioBeka. JlekapeTBeHHbIe ! https://m.eds00.ru/a6552721
CpencTBa
Xumus nuiy. Pons xumun
98 B 00€CIIEUEHNH TTUIIIEBON 1 bubmaorexa [IOK
https://m.edsoo.ru/1f7b5bd2
0e30IacCHOCTH
KocMmernueckne u
99 napproMepHbIe CpeaCcTBa 1 bubmmorexa [OK
p P ped ) https://m.edsoo.ru/da42d5a9
britoBas xumus
XHUMHS B CTPOUTEIIBLCTBE.
Baxneiimme cTpouTenbHbIE bubnuoreka [IOK
100 1
1 KOHCTPYKIIHOHHbBIE https://m.edso0.ru/61e69003
MaTepPHAITBI
XnMHA B CEIILCKOM BuG 1OK
. HOIHOTEKA
101 x03sficTBe. Opranuieckue i 1 https://m.edsoo.ru/fd39587d
MHHEPATbHBIE YI00peHUs
102 Cucremaruzanus u 1 bubmuorexa [JOK
0000111eHHE 3HAHU I10 TEME https://m.edsoo.ru/db979c70
OBILIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME
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MPOBEPSEMBIE HA EI'3 10 XUMWUU TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIBHON MTPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHMUSA

Kox
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHHUSI K MPEAMETHBIM Pe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
CpeHero ooero 0opa3oBaHusi

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATHS (XMMUYECKHH DJIEMEHT, aTOM, M30TOIbI, JJIEKTPOHHas 000J0YKa aroma, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE W BO30YXJEHHOE COCTOSHUE aToMa, HWOH, MOJIEKYyJa, BaJ€HTHOCTH,
ANEKTPOOTPHUIIATETIBHOCTD, CTENICHb OKUCIICHHS, XMMUYECKasi CBs3b (O- M T-CBA3b, KPATHbBIC CBSI3M), THOPUIM3AIIUSL
aTOMHBIX OpOuTaliel, KpHCTaulMyeckas pemérka, MoOJb, MOJIApHAs Macca, MOJIAPHBIH 00bEM, MOJsIpHAs
KOHIIEHTpAlLlMs, pacTBOPhl (MCTUHHBIC, JUCHEPCHBIE CHCTEMBI), KPHUCTAJUIOTUIAPATHI, YIJIEPOTHBIA  CKEJIET,
(yHKIIMOHANIBHAS TPYIINA, paauKal, U30Mepbl, CTPYKTypHas ¢opMyna, u3oMepus (CTpyKTypHasi, reoMeTpuyecKas
(1c-, TpaHCU30MEpHsl), TOMOJIOTUYECKHI Psifl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOA- M a30TCOAEPIKAIINE COSIUHEHMUS,
OMOJIOTMYECKH AaKTHUBHbIE BellecTBa (YIJIEBOABI, KHUPbI, O€JIKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCTUHEHUS, KPEKUHT, pPUGOPMHUHT, TUIMBI XHUMHYECKUX PEAKIHH (OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIC, 9K30- U SHIOTEPMHUUYECKHE, PEaKI[Md MOHHOIO0 OOMEHa, TOMO- U FeTepPOreHHbIe, 00paTUMbIe U
HeoOpaTuMbIe), pacCTBOP, DIEKTPOIUTHI, HEITIEKTPOIUTHI, IEKTPOIUTHUECKAsT JUCCOLUAIUS, CTETIEHb AUCCOIUAIIH,

OKHUCIIUTCJIb, BOCCTAHOBHUTCIIb, 3JICKTPOJIN3, CKOPOCTb XHUMHYECKOH pCaKuuu, XUMHUYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpPHS XUMHUYECKOTO CTpOEeHMsI opraHuudeckux BemectB A.M. bytneposa, Teopus
ANEKTPOJIUTHYECKON nucconmanuu, Ilepumonumueckuii 3akon JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SA3bIK XWMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIekKAl(Me B OCHOBE ITOHUMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUMM BELIECTBA Ha

ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIPHOM YPOBHAX




MNpCACTAaBJICHUA O MCXaHHU3MaX XUMHUYCCKUX peaKuHﬁ, TCPMOAMHAMUYCCKHUX WU KMHCTUYCCKUX 3aKOHOMCEPHOCTAX HUX

L3 MPOTEKAHUS, 0 XUMHUYECKOM PAaBHOBECHH, IUCIIEPCHBIX CHCTEMAX

14 (akToIOTHUECKHE CBEJICHUS O CBOWMCTBAaX, COCTaBEe, IOJYyYECHHUH U OE30MACHOM WCIOIH30BAHUY BAKHEHUITUX
' HEOPTaHWUYECKUX M OPraHUYCCKUX BEIICCTB B OBITY M MPAKTUICCKON JCSITETLHOCTH YEIIOBEKA

15 oO0IIIMe Hay4YHbIC MPUHIIMITBI XUMUYECKOTO MPOU3BOJICTBA (HA TPUMEPE MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUAKa,
' M€TaHoJIa, mepepadoTku HehTH)
2 CdopMUpOBaHHOCTH YMEHUH BBISBIISTD:

21 XapaKTepHbIC MPU3HAKHA W B3aUMOCBS3b N3YUCHHBIX IMOHATHH, IPUMEHATH COOTBETCTBYIONINE MTOHITHS ITPU OIMMHCAHUN
' CTPOCHHS ¥ CBOMCTB HEOPTAHWYCCKUX W OPTAaHMYECKUX BEIIECTB U MX MPEBPAICHHH

99 B3aMMOCBS3b XHUMHUYECKUX 3HAHWUU C TOHATHSAMH W TIPEJCTABICHUSMHU JIPYTHUX MPEIMETOB JUIsl 00Jiee OCO3HAHHOTO
' MMOHUMaHUS U OOBSICHEHUS CYIITHOCTH MaTEPUATBHOTO €IMHCTBA MHPa
3 CdopMUpOBaHHOCTH YMEHUS UCIIOJIB30BATh:

31 HAaMMCHOBAHMS XMUMHUYCCKHX COCAWHEHHA MEXIyHAPOIHOTO COK3a TEOPETUYECKOH W TPHKIAJAHOW XUMHH U
' TPUBHAJIbHBIC HA3BAHUS BEIIECTB, OTHOCSIIUXCS K H3yYSHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHUYECKUX COSAMHEHHH

3.2 XHUMHYECKYI0 CHUMBOJHKY ISl COCTaBJICHUS (POpPMYJ HEOPraHMYECKHX BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYpPHBIX
' (pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIIECTB

4 CdhopmupoBaHHOCTH YMEHHUS KJIaCCUDUITUPOBATE:

a1 HEOPraHMYECKHe BEILECTBA, CAMOCTOSITEIIbHO BBHIOMpPATh OCHOBAHUSI M KPUTEPUU U KIACCU(PHUKAIMH H3y4aeMbIX
' XUMHYECKUX 0OBEKTOB

42 OpraHMYecKHe BEIeCTBA, CAMOCTOATENLHO BHIOMPATh OCHOBAHUS W KPUTEPUHM IS KJIACCU(DUKAIMH H3Y4aeMbIX

XUMHUYECKHX 00BEKTOB




T10 Pa3IMYHBIM MPH3HAKAM (YHCITy U COCTABY PearupyrolrX BEIIECTB, TEII0BoMY 3 dexTy peakiun, N3MEHEHHUIO CTeTIeHEH

43 OKHUCIICHUSI JJIEMEHTOB, 00PaTUMOCTH PEaKIIUH, YIaCTHIO KaTaln3aTopa)
ChopMUpPOBaHHOCTh yYMEHHUSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30Y>KIEHHOM
5 COCTOSIHMM) U MOHOB XMMHU4YECKHX 3JieMeHTOoB 1 — 4 mepuonoB Ilepuoauueckoil cucremsl .M. MenneneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, HCIIOJIb3YsI TIOHSTHUS S-, p-, d-DJICKTPOHHBIC OpOUTAITH, SHEPTETUICCKUE YPOBHU
6 ChopMupoBaHHOCTH YMEHUS OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMBbIX
MU COEIMHEHHH TI0 IEPUOJIaM U TPYIIIamM
7 ChopMuUpOBaHHOCTh YMEHHUS COCTABIISITh YPABHEHUSI XUMHUUECKUX PEAKIIUN U PACKPHIBATh UX CYITHOCTD:
7.1 OKHCITUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIIHIA TIOCPEIACTBOM COCTABIICHHSI AJIEKTPOHHOTO 0ajaHca 3TUX PeaKInid
79 YpaBHEHUS PEaKIMii pa3IMYHBIX THUIIOB; MOJIHBIC U COKpAIIEHHBIE YPABHEHUS PEaKIUi HOHHOTO OOMEHa, YUHTHIBAs
' yCIIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UIYT JO KOHIA
7.3 peaKkIuii THAPOJIN3a, PEAKIINN KOMIUIEKCOOOpa3oBaHus (Ha MPUMEpPE THIPOKCOKOMIUICKCOB IIMHKA U QJTFOMUHUS )
8 CdopMUpOBaHHOCTH YMEHUS TIOATBEPIKIATh:
Ha KOHKPETHBIX MpHUMepax XapaKTep 3aBHUCUMOCTH PEaKIMOHHOM CHOCOOHOCTH OpPraHMYECKUX COCIUHEHHH OT
8.1 KpaTHOCTU M TUIA KOBAJEHTHOMN CBSI3U (G- U M-CBSA3H), B3AUMHOT'O BIUSHHUS aTOMOB M I'PYII aTOMOB B MOJIEKyJaX, a
TaK)Ke OT OCOOCHHOCTEH peanu3aluy pa3InuyHbIX MEXaHU3MOB ITPOTEKAHUS PEAKIIHI
8.2 XapakTepHble XWMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMUCSIMH  yYpaBHEHUU
' XUMHUYECKHUX PEaKIIHii
ChopmupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB U BaKHEHMIIME CBOMCTBA BELIECTB, MPUHAUICKAIINX K
9 OTIpeNIeNIEHHBIM KJlaccaM M IpyMIaM COeAWHEHHH (MpoCThie BEIIEeCTBA, OKCUABI, THIPOKCUIBI, COMHU; YIIE€BOIOPOIbI,

IIPOCTHIC S(I)I/IpLI, CIIUPTHI, (beHOJIBI, AJIbACTHUAbI, KCTOHKI, Kap6OHOBLIe KHUCJIOTHI, CJIIOXKHBIC BCI)I/IpBI, JKUPHI, YIJICBOIBI,

aMUHBI, aMUHOKHUCJIOTBI, OCITKH )




ChopMupOBaHHOCTh YMEHHS TPOBOIUTH PACUETHI IO XUMUYECKUM (DOpMyJiaM M ypaBHEHHUSIM XUMHYECKUX PEAKIHid C

10 WCTIOJIb30BaHNEM (PH3MUECKIX BEITUYHH:
101 Macchl (00b€Ma, KOJTMYECTBA BEIECTBA) MPOIYKTa PEAKIINHU, €CIIM OJJHO U3 MCXOIHBIX BEIIECTB JIaHO B BHJIE PacTBOpa
' C OnpeaenEHHON MacCOBOH 10JIEi paCTBOPEHHOIO BEIIECTBA MIH JITAHO B H30BITKE (MMEET IPUMECH)
10.2 MacCOBOM MM 00BEMHOM JI0JIM, BBIXO1a POAYKTa PEAKIIUH
10.3 TeroBoro 3¢dekra peakiuii
10.4 00BEMHBIX OTHOILIEHUI ra30B
10.5 10 HAXOKJICHUIO0 XUMUYECKON (POpMyJIbI BEllecTBa
Brnanenune cucremoil 3HaHWH O MeTOJaX HAYYHOTO TO3HAHMS SBICHHH TPUPOJBI, MCIIOIB3YEMBIX B €CTECTBEHHBIX
11 HayKax U yMEHHE MPHUMEHSTHh 3T 3HAHUS TPU IKCIICPUMEHTAIBHOM HCCIIEJIOBAHUH BEUIECTB M IS OOBSICHEHHS
XMMHUYECKHX SIBIICHUH, IMEIOIINX MECTO B IPUPO/IE, TPAKTUUECKOMN NEITEIHHOCTH YEIOBEKa U B TIOBCEHEBHON JKU3HU
ChopMupOBaHHOCTH YMEHHUSI TIPUMEHATH (MCIIONB30BaTh) 3HAHMSA O COCTaBE M CBOMCTBAX BEIIECTB I
HKCTIEPUMEHTAIFHON TPOBEPKH THUIIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKHX PpEeaKkuuil u
12 MIPOTHO3UPOBAHUS BO3MOXKHOCTEH HMX OCYIIECTBICHHS; CHCTEMHbIC XHMHYECKHE 3HAHUS JUIA OOBSCHEHUS H
IIPOTHO3MPOBAHUS SBICHHUH, IMEIOIIMX €CTECTBCHHOHAYYHYIO IPUPOJLY; VIS IPUHSTHS IPAMOTHBIX PEIICHUI poOiieM B
CHUTYaIHAX, CBI3aHHBIX C XUMHEH
CdhopMHUpOBaHHOCTH YMEHUS ITUIAHUPOBATH M MIPOBOANTH XUMUYECKUI SKCIIEPUMEHT (TIOJIyYeHNE U N3yYCHUE CBOMCTB
HEOPraHWYeCKUX M OPraHMYeCKHX BEIECTB, Ka4eCTBEHHBIC PEAKIMU YIJIEBOAOPOJAOB pAa3IMYHBIX KJIACCOB H
13 KUCIJIOPOJICO/IEPKAIIMX ~OPraHMYECKUX BELIECTB, pPELICHHE OJKCICPUMEHTAIBHBIX 337ad [0 pacllO3HABaHHIO

HEOPraHUYeCKUX M OPraHMYeCKUX BELIECTB) ¢ COOIIOEHHEM MpaBuil 0€30MacHOro OOpalleHusi ¢ BEIIeCTBaMU U
na0opaTOpHbIM  00OpyAOBaHMEM; (HOPMYIHpPOBaTh LEJNU HCCIEIOBAHUSA; NPEACTaBIATh B pPa3IU4HOM (opme

PE3YIbTATHI SKCIICPUMECHTA, aHAJIM3UPOBATH U OLICHHUBATL UX JOCTOBECPHOCTDH




14

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH IICJICHAIPABICHHBIA MOMCK XMMHYECKOW WH(POPMAIMH B Pa3IMYHBIX
WCTOYHUKAX (Hay4yHas W ydeOHO-HaydHas JIUTeparypa, CpeacTBa MaccoBOi mH(popManuu, ceTb MHTEpHET U Apyrue),
KPUTHUYECKH aHAJIU3UPOBaTh XUMHUYECKYI0 HH(OpMaluio, nepepaldaTbiBaTh €€ M HCIOJIb30BaThb B COOTBETCTBUU C

MTOCTaBJICHHOW y4eOHOM 3a1auei

15

CdopmMupoBaHHOCTH YMEHHS IPOTHO3UPOBATh, AHATU3UPOBATH M OIICHUBATh MH(DOPMAIIHIO C TTO3UIUI IKOJTOTHIECKON
0€3011acCHOCTH TOCJIEACTBUN OBITOBOM M MPOM3BOJICTBEHHOH JAEATENLHOCTH YEJIOBEKAa, CBSI3aHHOM C IepepadoTKOM
BeIECTB; C(HOPMUPOBAHHOCTh YMEHUI OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha >KWBBIE OPraHU3MbI OMpPEICIEHHBIX
BEIICCTB, ITOHMMAasA CMBICII ITOKa3aTciIA npenenLHoﬁ JIOHYCTHMOﬁ KOHICHTpPALIUH, U IOJACHATH Ha IMpUMEpax CIIOCOOBI

YMEHBUICHWA U IPEAOTBpAIICHUA UX BPEIHOT'O BOS}ICﬁCTBHH Ha OpraHusm 4YC€I0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbBIX HA EI'D 11O XUMHUU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Teopernyeckne OCHOBBI XUMHHI
Crpoenune BemniectBa. CoBpeMeHHasi MoJiellb CTpOEHUs aToMa. PacmpeneneHue 3JIEKTPOHOB IO 3HEPreTUYECKHUM YPOBHSIM.
11 Kiaccudukanuss XuMUYECKUX 37IeMeHTOB. OCOOCHHOCTH CTPOCHHS YHEPreTUYECKUX YPOBHEH aToMOB (S-, P-, d-3JeMEHTOB).
OcHoBHOE U BO30YX/IEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs KOH(UTypalus aToMa. BaeHTHBIE 2JIEeKTPOHBI
ITepuonnueckas cucrtemMa xumuyeckux snnemeHToB .M. MenneneeBa. ®dusnueckuii cmbicn I[lepuogmueckoro 3akona J[.U.
1.2 MenneneeBa. [IpuunHbl ¥ 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB DJIEMEHTOB W HMX COCAMHEHHH IO TIEpHOJaM M TPYIIaM.
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUH, BBICIIINX OKCHUIOB ¥ THIPOKCHUIOB
1.3 BanenTHOCTb. D1€KTpOOTpUIIATEILHOCTh. CTENEHb OKUCICHUS
Bunet xumuueckoil cBsi3u (KOBaJieHTHAasl, HMOHHAas, MeETaJUIMYeCcKas, BOJOPOAHAs) M MeXaHH3Mbl €€ o00pa3oBaHUS.
14 MexmMorneKkyspHble B3auMOCHCTBUA. BemecTBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHUs. THIbl KPUCTALTMUECKUX
peméToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAJUIMUECKOM peréTku
15 Xumuyeckas peakuus. Knaccudukanus XMMHUYECKUX peakuii B HEOPraHMUECKOM U OpraHndecKod XUMHUU. 3aKOH COXPaHEHUs
' Macchl BEIIECTB
1.6 CkopocTh peakim, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB
1.7 TennoBsie 3 dexThl XUMHUYECKUX peakiuil. TepMoxumMudeckue ypaBHEHUS
18 OO6paTtumsbie peakud. XUMUYECKOe paBHOBecre. DaKTOphI, BIUSIIONINE HA COCTOSTHIE XUMHUECKOTo paBHoBecus. [Ipunium Jle
' [Tarense
19 OnekTponutuueckas aucconuanus. CunbHble U crnadble 27eKTpoiauThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCTaf,
' HehTpanpHas, menoyHas. CteneHs qucconuaiui. Peakunu noHHoro ooMeHa




1.10

IM'uaponus coneii. Monnoe npoussenenue Boabl. Bogopoausiil nokasareins (pH) pactBopa

CnocoOs1 BBIPAXKCHUA KOHLCHTpAaUWU paCTBOPOB: MacCoBasd HOJIA paCTBOpéHHOFO BCIICCTBA, MOJIAPHAsA KOHLCHTpaLus.

L Hacepimennbie 1 HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTaoruapaTsl
112 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHne BeniecTB B cpeax ¢ pa3HbiM 3HaueHueM PH. Metosl 37eKTpOHHOTO
' OanaHca
1.13 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB COJIEH
2 OCHOBBI HEOPTAaHUYECKON XUMUH
2.1 Knaccudukanus Heoprannaeckux coequnennii. HomeHkiatypa HeOpraHM4ecKux BEIIECTB
29 XUMHYECKHE CBOMCTBA BaKHEUIIMX METAIJIOB (HATpUM, KaJuil, KalblIMi, MarHui, alFOMUHUN, TUHK, XpPOM, JKEJIe30, Me/lb) U UX
' coenuHeHni. O0IKE CITOCOOBI OTYYSHUS] METAIIIOB
53 XUMHYECKUE CBOMCTBA BAKHEUITNX HEMETAIJIOB (TajJOTEHOB, Cephl, a30Ta, ¢ocdopa, yrieposa U KPeMHHUSA) U UX COSAMHEHUIN
' (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)
24 I'enetnueckas CBs3b HEOPraHMUECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMYHBIM KJIaccaM
2.5 #H##Par#H## 1 nenTndukanus HeopraHMIECKUX coequHeHni. KauecTBeHHbIC peakiiii Ha HEOPraHWYECKUE BEIIECTBA M HOHBI
3 OCHOBBI OpPraHUYECKON XUMUHU
OcHOBHBIE TOJIOKEHUS TEOPUHU XMMHUYECKOTO CTPOEHUS OpraHuueckux coenuHeHuil A.M. BytiepoBa. YrieponaHblil ckener
31 OpraHHYecKoil MoyeKybl. KpaTHOCTh XMMUYECKOW CBSI3H. S- U P-CBs3H. SP3-, SP2-, Sp-rubpuauzanuu opOuTaneil aToMOB
' yraepoaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUECKOTO CTpoeHus: Mosieky. ['omonoru. ['omonoruueckuit psa. Mzomepus u
H30MEpbI
3.2 [Tonste o dyHKIIMOHANBHOU TpyTe. OpHeHTalMOHHBIE YPPEKTHI 3aMecTUTENeH
33 [IpencraBienne o kIaccUPHUKAIMN OPraHUYECKUX BellecTB. HoMeHKIIaTypa OpraHMuecKux COeAMHEHUHN (CUcTeMaTtudeckas) u

TPUBHUAJIIBHBIC HA3BAHUA Ba)KHEHIITHX HpeI[CTaBI/ITCHCﬁ KJIaCCOB OPraHUYCCKHX BCIICCTB




3.4

CBoOoHOpaIMKATBHBIN ¥ MOHHBIM MeXaHu3Mbl peakuuu. [lonstue o Hykneodune u snexrpoduie. [IpaBuiao MapkoBHHUKOBA.

[IpaBuino 3aiineBa

3.5

Ankanpl. XHUMHUYECKHE CBOMCTBA aJKaHOB: TaJOT€HUPOBAHUE, JETHAPUPOBAHUE, TEPMUUYECKOE pPAa3I0KEHUE, KPEKUHT,
n3oMepusanus, ropeaue. [lonyuyenue ankanos. Luknoankansl. Crienndurka CBOMCTB IUKIOAIKAHOB C MajJbIM pa3MEpPOM LIMKIIA.

PCaKIII/II/I MPUCOCIUHCHUA U PAANKAIBHOI'0 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOICTBA: peakUUu NPUCOECTUHEHHs (raJIoTeHUPOBAHME, TUAPUPOBAHME, TUAPOTaJIOT€HHUPOBAHUE,

rupaTanus), TOpeHHsl, OKUCICHUS U oaumepu3anuu. [IpoMbliieHHbIe U 1abopaTOpHBIE CIIOCOOBI MOTYUYEHHS AJIKEHOB

3.7

AnxaaueHbl. XMMUYECKHE CBOWCTBA alKaJMEHOB: pEaKlUU MPHUCOEAMHEHUs (THAPUPOBAHUE, rajJOreHUpPOBAHKE), TOPEHUS U

IMOJIMMEpPU3ALIUH. HonyquI/Ie AJIKaIUCHOB

3.8

Ankunbpl. XUMHYECKHME  CBOMCTBA:  peakUuM MNPHUCOEAMHEHUsS  (TaJIoTEHUPOBAaHME, THAPUPOBAHUE, TUIpaTaIus,
TUAPOTaJIOreHUPOBaHUE) KaK Croco0 MOJIydYeHHUs MOJIMMEPOB U JIPYTHX MOJIE3HBIX MPOAYKTOB. Peakuuu 3amenienus. ['openue

AlCTUIICHA KaK HCTOYHHK BBICOKOTCMIIEPATYPHOI'O IIJIAMCHHA JIs1 CBaAPKU U PE3KHU METAJLJIOB. HpI/IMCHCHI/IC allCTHJICHAa

3.9

Apenbl. XuMHUecKHe CBOIlcTBa OeH305a: peakiuu 3JIeKTPO(UIBLHOTO 3aMellleHus, MNPUCOECTUHEHHs (TUAPUPOBAHUE,
rasiorenupoBanue). Peakuust ropenus. OCOOEHHOCTH XMUMHYECKHX CBOMCTB Toiyousa. llomyuenue Oensona. OcoOeHHOCTH

XHUMHYECKHX CBOHCTB CTHUPOJIA. HOHI/IMepI/BaHI/IH CTHUPOJIA. Cnioco051 MMOJIYUCHHUA U MIPUMEHCHUEC apOMATHYCCKUX YTJIEBOJOPOA0B

3.10

CHI/IpTBI. HpenenLHme OIHOATOMHBIC CIIMPTHI. XyMU4JecKnue CBOMCTBA: B3aHMOﬂeﬁCTBHC C HAaTpHUEM KakK croco0 YCTAHOBJICHHUA
HaJIM4YUs THAPOKCOTPYIIIBI, € TaJIOTCHOBOAOPOAAMH KakK croco0 MMOJIYUCHHA paCTBopHTeHeﬁ, BHYTPpU- U MCKMOJICKYJIIpHAas
Acruaparanus. Peakuus ropcHus:. HOJ'IyquI/Ie 9TaHOJIa: pCaKIus 6pO)KeHI/IH I'JIFOKO3bI, Ir'uapaTanunsa 3TUJICHA. OTHIICHTIINKOJIb U

TIIMOCPHH KaK IMPCACTABUTCIIN IIPCACIIbHBIX MHOTI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMHuueckue cBoicTBa (peHona (peakiuu ¢ HaTpueM, THAPOKCUAOM HaTpus, OpomoM). [lonyuenue genona

3.12

Anpnernapl. XUMHYECKUE CBOMCTBA NpEAETbHBIX AIbJETHAOB: THAPUPOBAHME; KAUeCTBEHHBIC PEAKUMU Ha KapOOHUIIBHYIO
rpyniy (peakuus «cepeOpsHOro 3epkaia», B3aumopaeicTeue ¢ ruapokcunom mMeau (I1). Tlomydenue npenenbHbIX aabAerHI0B:

OKHMCJICHHUEC CIIUPTOB, r'UApaTalsa allCTUIICHA. AI_IGTOH KakK IMPEACTABUTECIIb KCTOHOB. OcobeHHOCTH PCaKI OKUCIICHUS allCTOHA




3.13

KapOoHoBBIE KHCIOTHI. XMMHUYECKHE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX
CBOMCTB MypaBbHUHOW KUCIOTHI. [losydeHne npeaesibHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJIEHHE aJIKaHOB, aJKEHOB,

NECPBHUYHBIX CIIMPTOB, AJIbACTUAOB. Bricmme IpCACIIbHBIC U HEIIPCACIIbHBIC Kap60HOBI)Ie KHUCJIIOTbI

3.14

Crnoxuble 3¢upsl 1 Kkupbl. CriocoObl MOMydeHus1 CIOXKHBIX 3(upoB. OOpaTUMOCTh peakuuu stepudukanuu. [Ipumenenue
CIIOKHBIX 3(QHUPOB B MULIEBOW U MappOMEpHON MPOMBIIIIEHHOCTH. JKHpbl Kak CIOKHbIE 3(Upbl INIMIIEPUHA M BBICHIUX
KapOOHOBBIX KHUCIOT. XMMHUECKHUE CBOMCTBA JKUPOB: THAPUPOBAaHUE, OKUCIEHHUE. [ MIpoau3, WM OMbUIEHHE, )KMPOB KaK CII0co0

MMPOMBIIIJIICHHOTI'O ITOJTYYCHUS COJICH BBICIINX Kap6OHOBI>IX KUCIIOT. MBIJIA KaK COJIM BEICIIHX Kap6OHOBBIX KHUCJIOT

3.15

XUMHYECKHE CBOMCTBA TJIIOKO3EI: p€akuuu € y4aCTHEM CIIMPTOBBIX H aﬂBJICFH}IHOﬁ Tpynomn ¥ MOJOYHOKHCIIOC 6pO)KeHI/Ie.
[Ipumenenne TrIIOKO3bl, €€ 3HAUY€HHWE B JKU3HENEATENBHOCTHM opraHu3ma. Jlucaxapuapl: caxapos3a, MaJbTo3a.
BoccranaBnuBaromuye 1 HeBOCCTaHABIUBAIOUINE AMcaxapulbl. ['uaponu3 nucaxapuaoB. [lomucaxapuisl: Kpaxman, TJIUKOTEH.
CtpoeHrie MakKpOMOJIEKYJI Kpaxmaia, TJIMKOreHa U HeJUTio103bl. Du3ndeckrue CBOMCTBA Kpaxmaia M IEUTI0I03bl. XUMHYECKUE
CBOICTBa Kpaxmala: FHAPOJIN3, KaUeCTBEHHAsl peaklus C MOJOM. XUMHUYECKHE CBOMCTBA IEJUIIOIO3bI: THAPOIIN3, MOIyUCHHE

3¢upoB 1eTr0036l. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

AMuHBI. AMHHEI KaK OpraHN4Y€CKUC OCHOBAHMSA: p€aKlIUU C BOHOﬁ, KHCJIOTaMH, p€aKIusa ropCHH. AHWIMH Kak npEaACTaBUTECIIb
ApOMAaTHUYCCKUX AMHUHOB. XHUMHUYEeCKHE CBOMCTBA aHMIIMHA: BSaHMOﬂeﬁCTBHe C KHUCIOTaMH, 6p0MHOI>i BO,I[OI‘/'I, OKHCJICHHUC.

HonyquI/Ie AMHHOB AJIKWJIMPOBAHUEM aMMHaKa U BOCCTaAHOBJICHUEM HUTPOIIPOU3BOAHBIX YIJICBOJOPOJ0B

3.17

AMHHOKHMCIOTEI U O€JKH. AMHHOKHCIOTBI Kak aM(i)OTepHBIe OpraHu4e€CKUC COCIAMHCHUS. OcHOBHBIC AMHWHOKHNCJOTHI,

o6pa3y}0mne Oenxu. XMMHUUYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, ACHATYypallld, KAUCCTBCHHbBIC (I_IBCTHBIG) pC€aKunn Ha Oenku

3.18

CTpO@HI/Ie " CTPYKTYypa IMOJIUMCPOB. 3aBHCHMOCTh CBOMCTB IMOJIMMEPOB OT CTPOCHUA MOJICKYJIL. OCHOBHEBIE CIOCOOBI MMOJIYy4YCHU

BbBICOKOMOJICKYJISIDHBIX COCJIMHECHUI pCaKuu MOJMMCPHU3aINN U ITOJITUKOHACHCAIINH. KﬂaCCI/Iq)I/IKaHI/IH BOJIOKOH

3.19

##HPar### 1 nenTuduKanus opraHu4ecKux coeTMHeHni. Peienne skcrepiMeHTalIbHBIX 3a/1a4 Ha paclio3HaBaHUe

OpTraHU4YC€CKUX BCIICCTB

3.20

I'eneTnyeckas cBA3b MCKAY KiIaCCaMU OPraHUYCCKUX COCIMHEHUHN




XUMHS U )KU3Hb

Xumus B HOBCGZIHCBHOﬁ KH3HHU. HpaBI/ma 0e3omacHoM pa6OTI)I C CIKUMHU, TOPIOYUMHU U TOKCUYHBIMH BCIICCTBAMU, CPECACTBAMU

4.1
OBITOBOH XMMHUH
Xumusl U 300pOBbe. XUMUSA B MEIUUUHE. XUMUSA U CEIIbCKOE XO3AMCTBO. XUMUS B IMPOMBINUICHHOCTH. XHUMHSI U SHEPreTHKa:
4.2 MIPUPOIAHBIN M TIOMYyTHBINA HE(TAHOM rasbl, UX COCTaB U Hcmoib3oBaHue. CoctaB HeTH U €€ mepepadoTka (MPUPOIHBIE UCTOUYHUKH
YTJIEBOJIOPO/IOB)
XUMHST U IKOJOTHS. XUMHUUYECKOE 3arps3HEHHE OKPYXKAromiel cpeabpl W ero mocieactBus. OxpaHa THAPOCQEpPHI, MOYBHI,
4.3 atMocdepsl, Gropbl U GayHbl OT XUMHUECKOTo 3arpsizHeHus. [IpobnemMa 0TX0A0B U MOOOYHBIX MPOIYKTOB. AJNbTepHATUBHbBIE
HWCTOYHUKHU SHEPTUU
OO6mme mpeacTaBaeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUs XMMHUYECKUX BEIIECTB (Ha MpUMeEpe MPOU3BOCTBA aMMHUaKa,
4.4 cepHOil kucnoThl). YEpHast u uBeTHast MeTaJTyprus. CTEKI0 U CUIIMKATHAsl IPOMBIIIIIEHHOCTh. [IpoMbliiieHHast opraHruyeckas
xumusi. CeIpb€ A1 OPraHUYECKOM MPOMBIIIIIEHHOCTH
5 #H##Par### Tunbl pacu€THBIX 3a1a4
51 ###Par###PacuéTel Macchl BelllecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce Uil 00bEMY OJTHOTO U3
' Y4acTBYIOIINX B PEAKIIMH BEIIECTB
5.2 #H##Par###Pacuérel TeroBoro 3ddexra peakuu
5.3 #H##Par#H##PacuéTel 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX PEAKITUIX
5.4 ###Par###Pacuérel Macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITU OJJHO U3 BEIECTB 1aHO B U30BITKE
' (MMeeT prMecH )
55 ###Par###PacuéTel MaccoBOM UM 0OBEMHOI JTONTM BBIXO/1a MPOIYKTA PEAKIIUU OT TEOPETHUECKHU BO3MOXKHOTO
5.6 ###Par###Pacuétel Macchl (00bEMa, KOTUYECTBA BEUIECTBA) MPOIYKTa PEaKIMU, €CIIM OJJHO U3 BEIIECTB AaHO B BUJE PacTBOpa C

ONpee€HHOM MacCOBOU J10JIEH paCTBOPEHHOIO BEILIECTBA




o.7

###Par###PacuéTpl ¢ NCIOJIB30BaHUEM MOHATUN «MaccoBasi 10JIs1», «MOJIIPHAsi KOHLEHTPALUsI», «PACTBOPUMOCTb

5.8

##HPar##HHaxoxaeHne MOJIEKYJIApHON (GOPMYITBI OPraHUYECKOTO BEIIECTBA 110 €r0 TNIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJAIIUX B €T0 COCTaB, UJIM 110 IPOAYKTAM CTOpaHHUA




YUYEBHO-METOANUYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET






