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MNOSACHUTEJIbHAS 3AIIUCKA
Pabouast mporpamMma o XMMHU Ha YPOBHE CpeIHEro oOlero oopa3zoBaHus pa3paboTaHa Ha ocHOBe dDenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoii Penepannn», TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS (henepantbHOM
oOpazoBarenbHOM  mporpammbel — cpenHero obmero obpazoBanusi(POIl  COO), mnpencraBienHeix B DepepanbHOM
rocyIapcTBeHHOM obOpasoBareibHoM cranmapre COO, ¢ yuérom Konmemniuu npemnomaBanus yueOHOro mnpeamera « XuMus» B
o0Opa3oBaTenbHbIX OpraHuzauusx Poccuiickoit ®enepanuu, peann3ylIMX OCHOBHBIE 00pa30BaTelbHBIE MPOIPaMMbl, U
OCHOBHBIX TonoxeHni «CTparernn pa3BuTHs BocnuTaHus B Poccuiickoit ®Penmeparmmm Ha mnepuon mo 2025 roma»
(Pacmopsxenue [IpasutenscrBa PO ot 29.05. 2015 Ne 996 - p.).
Xumus Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHs 3aHUMAeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO 00pa30BaHUsl ydaluxcs
10-11 xnaccoB. M3yueHue mpeaMera, peannzyeMoe B yCIOBUAX AH(D(EpeHIMPOBAHHOTO, MPOPHUIBHOTO 00y4YEeHUs, IPU3BAHO
obecreunTh 001e00pa30BaTEIbHYIO U OOIMIEKYIBTYPHYIO ITOATOTOBKY BBITYCKHHKOB IITKOJIBI, HEOOXOIUMYIO JUIS aalTalldl UX
K OBICTPO MEHSIOIIMMCSA YCIOBHSIM JKM3HM B COLMyME, a TaKxXe JUId MpPOJODKCHUS OOydeHHs B OpraHH3aLusIxX
IpodecCHOHANBEHOTO 00pa30BaHusl, B KOTOPBIX XUMHS SIBJISIETCS] OTHOM U3 IPHOPUTETHBIX JANUCIUILTHH.
B mporpamme mo XumuM HasHAadeHHE IpeaMeTa «XHMHUS» IOJy4aeT IT0APOOHYI0 WHTEPIIPETallMi0 B COOTBETCTBHH C
ocHoBormnoararonpmu nosoxenusimu @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNei, COAepIKaHusl, Pe3yJIbTaTOB O0Y4YeHHS U
Tpe60BaHPIﬁ K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB. CBI/II[GTCJ'[I)CTBOM TOMY ABJIAIOTCA CICAYIOIIUE BBIMIOJIHACMBIC HpOFpaMMOﬁ
110 XUMHHU (QYHKINH:
. nH()OPMANMOHHO-METOANYECKAs, PEATH3alMsl KOTOPOH oOecreynBaeT MONyYEHHE NPEACTABICHHS O MEsX,
CoJIep)KaHny, OOIIeH cTpaTerud OOydYeHHWs, BOCHHMTAHMS M Pa3sBUTUS OOYYaIOIIMXCS CPEACTBAMHU IpEIMETa, M3y4aeMoro B
paMKax KOHKPETHOTO MPOQHILS;
. OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpelyCMaTpUBaeT OIpelelieHne: HPUHIUIIOB CTPYKTYPUPOBAHUS U
TIIOCJIEA0BATCIIBHOCTU U3YUCHUA y‘{C6HOFO mMatepuajia, KOJIUYCCTBCHHBIX W KAYCCTBCHHBLIX €T0 XapaKTECPUCTHUK; IMOAXOJ0B K
(OPMUPOBAHUIO CO/EPKATEIBHOM OCHOBBI KOHTPOJS M OIIEHKH OOpa3sOBaTENbHBIX JOCTHKCHHH OOydJaromIMXcs B paMKax
UTOTOBOI1 aTTecTanuy B (opMe eAMHOTO rOCYAapPCTBEHHOTO SK3aMEHa 110 XUMHH.
[Mporpamma jj1st yriryOnEHHOTO U3Y4YEHHUS XUMHU:
. yCTaHaBIMBAeT HMHBAapUAHTHOE IPEIMETHOE COJCp)KaHME, 00s3aTesIbHOE Il M3Y4YeHUS B paMKax OTAEIBHBIX
npoduied, NpexycMaTpUBAeT paclpeAcieHHe M CTPYKTypHpPOBaHHE €ro IO KiaccaM, OCHOBHBIM COJEP)KaTEIbHBIM
JTUHASIM/pa3ieiaM Kypca,
. JaéT MpUMEpHOE pacipeaeneHre y4eOHOro BpeMeHH, PEKOMEH/TyeMOT0 JUTS U3YUIEHHsI OTACIBHBIX TEM;
. npejajaraeT NPUMEPHYIO MOCIEA0BATENFHOCTh M3Y4YEeHUs] Y4eOHOro Mmarepuana ¢ y4€TOM JIOTUKH IOCTPOCHUS
Kypca, BHYTPHIIPEAMETHBIX W MEXIIPEIMETHBIX CBA3EH;
. MaéT METONMYECKYI0 WHTEPIpPETAlMIo IeNiel M 3aJad M3Y4YeHHWs MpeaMeTra Ha YriyOlnéHHOM YpOBHE C YUETOM
COBPEMEHHBIX IIPUOPHUTETOB B CHCTEME CpEIHEro OOMIero oOpa3oBaHMs, CONEPKATEIBHOW XapaKTEPUCTUKH IUIAHHPYEMbIX
pe3yJbTaToB OCBOEHHSI OCHOBHOH 00pa3oBaTeJIbHOH IpOTpaMMbl  cpedHero ooOmero oOpazoBaHust (JIMUHOCTHBIX,
MeTalpeIMETHBIX, IPEIMETHBIX), a TAKXKE C YyYETOM OCHOBHBIX BHIOB Y4eOHO-NO3HABATENLHBIX ACHCTBUI 00ydaromerocs mo
OCBOCHHIO COJIEPYKaHMS IpeaMeTa.
ITo Bcem Ha3BaHHBIM MMO3HMLMSM B MPOTPaMME 110 XUMHH IPEIyCMOTPEHA NPEEMCTBEHHOCTh C 0OyUeHHEM XMMHHU Ha ypOBHE
OCHOBHOTO 00miero oOpa3oBaHMsA. 3a IpeleilaMd YCTAHOBJIEHHOW MPOrpaMMON MO XHMHH O0s3aTeNbHOM (MHBapHaHTHOM)
COCTABJISIONICH COMCPKAHUSA YICOHOTO MpeaMeTa « XUMIsD OCTaéTCsl BO3MOXKHOCTh BBHIOOpA €ro BapUATHBHOW COCTABIISAIONICH,
KOTOpasi JJOJDKHA OPENIENIAThCS B COOTBETCTBUH C HANIPABJIEHHEM KOHKPETHOTO MPOQMIIsi 00yUueHusI.
B cooterctBuu ¢ koHmentyaimpHbIME TonoxkeHHIMH OI'OC COO o Ha3HAYeHWH TpPEAMETOB 0a30BOTO M YIIyOJIEHHOTO
ypoBHe# B cucreMe au((epeHIPOBaHHOTO OOyYeHHS Ha YpOBHE CpemHero oofmiero oOpa3oBaHWS XWMHS Ha YpOBHE
yriIyOnEHHOro M3y4YeHUsl HalpaBlieH Ha peaM3alyio MPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TAllOM IOJYyYEHUS XUMHYECKOTO
00pa3zoBaHusl B paMKax HM3y4YeHHUs! CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKUX NUCLHILIMH B By3aX U OpraHH3aLlUsaX
cpenHero npoeccHoHaIbHOTO 00pa3oBaHMs. B 3Toi CBs3M M3yuyeHUe npeamMera « XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha paclIMpeHHe U YIIyOJIeHHE TEOPEeTHYECKOW M TNPAKTUYECKOH ITOATOTOBKM OOyYarolIWXcs, BBIOPABIIMX ONpPEAcIEHHBIN
npoduib 00y4eHHs, B TOM YHCIE C HEPCIEKTHBOW IOCIEIYIONIEro MOMyYeHHsT XUMHYECKOT0 00pa3oBaHMs B OpPTaHHU3ALUIX
npodeccronansHoro oopasosanus. Hapsny ¢ atuM, B cBere TpedoBanuit PI'OC COO k ruiaHHpyeMBbIM pe3yJibTaTaM OCBOCHHUS
(benepanbHOil 00pa3oBaTENbHON MPOrpaMMBbl CpeHero odriiero o0pa3oBaHusi U3ydeHHUE MpenMera «XUMHS» OPHEHTHPOBAHO
TaKKe Ha pelIeHHe 33jJa4 BOCIHUTAHHS W COLMAIBHOTO pa3BUTHs o0Oydaroommxcs, Ha (OPMUPOBAHHE Yy HHUX
OOIIEMHTEIUIEKTYNIbHBIX YMEHMH, YMEHHH palHOHAIH3ANNKA y4eOHOTO Tpyna M OOOOIIEHHBIX CHOCOOOB AEATEIBHOCTH,
MMEIOIINX MEKANCIUIUTNHAPHBIN, HaMPEAMETHBIN XapaKTep.



CocCTaBISIOIMMH TIpeiMeTa «XHMHUs» Ha YPOBHE YIITyOJIEHHOTO M3yuUeHHs SIBIISIOTCS yriyOn€HHbIe Kypehl — «OpraHudeckas
xuMus» U «OOmas W HeopraHudeckas XuMmus». llpum ompeneneHMHM HOAXOIOB K OTOOPY M CTPYKTYPHOH OpraHuM3alif
COJIEpKaHMsl 3THX KypCOB B IpPOrpamMMe 10 XHMHH 3a OcHOBY HpHHATH nojoxeHuss ®IOC COO o pasnuumsx 6a3oBOro u
yIIyOaEHHOTO yPOBHEH U3yUYEHUs MIPEaAMeETa.

OcHoBy cojaepkanusi kKypcoB «Opranuueckas XxuMus» U «OOmas U HeopraHudeckas XUMHs» COCTaBJsIET COBOKYITHOCTb
MPEAMETHBIX 3HAHUM M YMEHWH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YHU€HHMs INpeAMeTa. JTa CHCTeMa 3HAaHWIl Ioyydaer
ONpeneNEHHOE TEOPETHYECKOE JIOTOMHEHHE, TO3BOJIIIONIEE OCO3HAHHO OCBOWTH  CYHIECTBEHHO OONBIIMK  00BEM
(baxToMOrMYECKOro Marepuana. Tak, Ha yriIyOJIEHHOM ypOBHE M3Y4EHHs MpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAYHTEIHFHOTO
yBeJIMYEeHUs] 00bEMa 3HAHMH O XMMUYECKHMX DJIEMEHTaX M CBOWCTBAX MX COEIUHEHHH Ha OCHOBE PACHIMPEHUS M YITyOJCeHUS
MPEJCTaBICHUN O CTPOCHUU BELIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX NMPOTEKAHUS pPEaKIUil, paccMaTpHUBAeMbIX C
TOYKH 3PEHHS XMMHUYECKON KHMHETHKHM M TepMOIMHAaMHKH. M3ydeHue mepmoaudeckoro 3akoHa M llepuomuueckoil cucTemsl
XMMHYECKHX OJJIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHHMUYECKMX MPEACTABICHUSIX O CTPOCHHH aToMa.
Xumudeckasi CBs3b OOBSICHAETCS ¢ TOYKH 3pEHUS SJHEPTeTHUECKUX U3MEHEHMH Npu e€ 00pa3oBaHUM M Pa3pyIICHHH, a TaKKe C
TOYKH 3PEHHS MEXaHW3MOB e€ oOpa3oBaHMs. V3ydeHHe THUIOB peakiui AOMONHSAETCS (OPMHUPOBAHHEM NPEICTABICHUH 00
NMEKTPOXUMHUYECKUX MpoIeccax M JJIEKTPONM3e PacIIaBOB M PacTBOPOB BeHIECTB. B Kypce OpraHWYeckoil XUMHHU TIpH
PacCMOTPEHUH PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUH yaenseTcs oco0oe BHUMaHHE BOIIpocaM 00 JIIEKTPOHHBIX d(dekrax, o
B3aMMHOM BIJIMSTHAM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIHi.

Ocoboe 3HaYeHNE UMEET TO, YTO Ha COAEPKAHUE KYyPCOB XHUMUH YIIyOJEHHOTO YPOBHS H3YUEHHS ISl KIIACCOB OIMPEAEIEHHOTO
npoduis (TaBHBIM 00pa3oM Ha MX CTPYKTYpY W XapakTep JIONOJHEHHH K OOIel chcTeMe NMpeIMETHBIX 3HaHWI) OKa3bIBalOT
BJIMSIHME CMEXHBIE IIpenMeThl. Tak, HanpuMep, B COIEpKaHUH MPeAMETa sl KJIACCOB XUMHKO-(pr3ndeckoro npoduiis 0ompiioe
3Ha4eHHe OyAyT MMETh 3JIEMEHTHI y4eOHOro MaTepuana o oomieit xumun. [Ipn n3yueHnn npeamera B JaHHOM CIydae aKIEHT
OyzmeT crnenaH Ha OOIIHOCTH METOJOB MO3HAHMSA, OOIIHOCTH 3aKOHOB M TEOPHH B XUMHH U B (DM3HKE: aTOMHO-MOJIEKYJISIpHAs
Teopusi (MOJIEKYJISIpHAs Teopus B (M3MKE), 3aKOHBI COXPAHEHHsS MACChl M DHEPI'MH, 3aKOHBI TEPMOJMHAMHUKH, SJIEKTPOJIH3a,
MPEICTAaBIECHUS O CTPOCHUU BEILECTB U APYrOe.

B T0 ke Bpems B COZIEpIKaHUU MPeMeTa ISl KIIACCOB XMMHUKO-OMOJIOTHYECKOTro Mpoduiisi 00NN YACTbHBINA BeC OyIeT NUMETh
OpraHuveckas XuMus. B 3ToM ciiyyae mpegocTaBiseTcss BO3SMOXKHOCTD IS 60osee 00CTOSTEeIbHOTO PACCMOTPEHHUS XUMUYIECKOM
OpTaHM3aMH KIETKH KaK OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOPOH BXOIMT, K MIPUMEPY, TaKHE CTPYKTYPHBIC KOMITOHEHTBI,
KaK JIMIAIBI, OENKH, YIIeBOIbl, HyKJICMHOBBIE KUCIOTHI U Jpyrue. IIpu 3ToM 3HaHUS O COCTaBE M CBOMCTBAX Ipe/CTaBUTENCH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEILECTB CIIy)KaT OCHOBOW JJIsl M3y4YeHHUs CYIIHOCTH TpoleccoB (oTocuHTE3a, NbIXaHHS,
MUIIEBapEHUS.

B mnmane ¢opMHpoBaHWS OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAyYHBIX METOJOB TIO3HAHUS U OIBITA
MPaKTHYECKOTO TPHMEHEHUs] HAyYHBIX 3HAHWH H3ydeHHE TNpenMera «XUMHsS» Ha yrIyOIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SX C YYEOHBIMH MpEAMETaMH, BXOASIIMMH B COCTaB INpeJMETHhIX oOnactell «EcrecTBeHHO-Hay4HBIE
npeaMeThb», «Maremaruka 1 HHGOpMaTHKa» U «PycCKUi S3BIK M JIUTEpaTypay.

ITpu n3yuenun yue6HOTO Mpenmera «XUMHUSA» Ha YriayOJIEHHOM ypOBHE TAaKKe, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO OOIIEro
obOpa3oBanus (Ha 6a30BOM YpOBHE), 3a/1a4eii IIEPBOCTEIIEHHON 3HAUMMOCTH SBJsieTCs (POPMHPOBAHNE OCHOB HAyKH XMMHHU Kak
00J1acTH COBPEMEHHOTO E€CTECTBO3HAHUSI, NMPAKTHYECKOW JESTEIFHOCTH YeIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOH
KyJbTYpHlL. Perenue stoii 3a1auun Ha yriayOaEHHOM ypOBHE M3yUCHHS MIPEMETa MPEATIoIaraeT pealn3aliio TaKuX LeleH, KaK:

. (bopMUpOBaHUE MPEICTaBICHUN: O MAaTEPUAILHOM €IUHCTBE MUPa, 3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBIICHHN
NPUPOJBI, O MECTe XMMHHM B CHCTEME E€CTECTBEHHBIX HayK M e€ BeAylled poiu B O0ECHEYCHUH YCTOWYHMBOTO Pa3BUTHS
YEJOBEUECTBA: B PEUICHWH NPOOJIEM 3KOJIOTHYECKOW, SHEPreTHIECKOW M THINEBOM OE30IMacHOCTH, B Pa3BUTHH MEAMIMHEL,
CO3/ITaHWM HOBBIX MaTEpPHAIOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIICUECHWH pPAIMOHAIBHOTO IPHPOAONOIL30BAHHSA, B
(hOopMHUPOBaHUM MUPOBO33PEHHS U OOLIEH KYJIbTYphl YEJIOBEKA, a TAKIKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/I0POBBIO U IIPUPOAHON Cpeie;

° OCBOCHHUE CUCTEMBI 3HAHMM, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI
MUpa: pyHIaMEHTAIbHBIX MOHSITHMH, 3aKOHOB M TEOPUil XUMUHU, COBPEMEHHBIX MPEJCTaBICHUH O CTPOSHHUH BELIECTBA Ha Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX
MIPOTEKaHMsI XUMHUYECKUX PEaKLUi, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIIEPCHBIX CHCTEMax, 00 OOMIMX Hay4YHBIX
MPUHIUIIAX XUMUYECKOTO TIPOU3BOICTBA;

. ¢dopMupoBanue y o0y4alomMXcs OCO3HAHHOTO MOHMMAaHHS BOCTPEOOBAaHHOCTH CHCTEMHBIX XWMHYECKUX 3HAHUH
JUIs OOBSICHEHNS KIIFOUEBBIX MICH M NMPoOIeM COBPEMEHHOW XMMHH, VI OOBSICHEHUS U IIPOTHO3UPOBAHUS SIBICHNH, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IIPUPOAY; T'PAMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAIN3a U OLCHKA



C TIO3UIUI IKOJIOTHIECKOHN 0e30MacHOCTH MOCICACTBHI OBITOBOM M MPOM3BOJACTBEHHON JCITEIBHOCTH YEIOBEKA, CBSI3aHHOM C
XMMHUYECKHM IPOU3BOJICTBOM, UCIIOJIb30BAHHEM H TIEPEPabOTKOMN BEIIECTB;

. yriayOsjeHHe TPEeACTABICHHH O HAaydHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX JUIs TPUOOPETEHHS YMEHHA
OpPHEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHCHUS XUMUYECKHX SIBICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUICCKOU
JIESITEILHOCTH U TIOBCETHCBHOM JKU3HU.

B mnane peanusanuu MepBOOYCPETHBIX BOCIHHTATEILHBIX M PAa3BUBAIOMINX (DYHKIMHA IIEJIOCTHON CHCTEMBI CPEIHErO OOIIEro
00pa3zoBaHusl IIPH U3YyUYCHUH TpenMera « XUMHsD» Ha YriyOJn€HHOM ypOBHE 0COOYIO0 aKTyalbHOCTh MPUOOPETAIOT TaKKUE LETU U
3aj1a4u, KaK:

. BOCTIATaHHUE YOS)KAEHHOCTH B MO3HABAEMOCTH SBJICHUU MPHUPOJBI, YBAXKEHHUS K MPOIECCY TBOPUSCTBAa B 00JACTH
TEOPETHUYCCKUX U MPUKIATHBIX HCCICIOBAHUI B XMMHU, (POPMHUPOBAHHEC MHUPOBO33PCHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

. pa3BUTHE MOTHBALMK K OOYyUYSHHUIO M MMO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHMTAHHIO Ha OCHOBE
YCBOCHHUSI O0IIEUEITOBEUECKUX [[EHHOCTEH;

. pa3BUTHE I[O3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaIbHBIX W TBOPYECKMX CHOCOOHOCTEH OO0y4YaroIuxcs,
(dopMHpOBaHHWE Y HHUX CO3HATEIFHOIO OTHOIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCHEmTHOH NPOPECCHOHANEHOW W OOMICCTBEHHOH JEATCIIFHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOGMY 370POBBIO U
MOTPEOHOCTH B 3J0POBOM 00pa3e )KHU3HH;

° (¢bopMUpOBaHHE YMEHHH U HaBBIKOB Pa3yMHOrO MNPHUPOJOINOJIb30BAHMUS, PA3BUTHE OJKOJOTMYECKOW KYJIBTYDHI,
MPUOOPETEHHE OMBITA OOIIECTBEHHO-TIOIE3HON IKOJIOTMIECKON IEATEIBHOCTH.

OO1iee 4KCIO YacOB, MPEAYCMOTPEHHBIX JUISi U3YYCHUs] XUMHU Ha YTIyOJIIEHHOM YpPOBHE CpeaHero odmiero obpa3oBaHusi,
cocrariset 204 gacos: B 10 kinacce — 102 yaca (3 waca B Hezento), B 11 kimacce — 102 gaca (3 gaca B Hefienio).



COAEP)XAHUE OBYUYEHUS
10 KJIACC

OPI'AHUYECKAS XUMUSA

Teopernuyeckne 0CHOBbI OPraHMYECKOl XMMMH.

[Tpeamer u 3Ha4YEHNE OPraHNIECKON XHMMUH, IPEICTABIEHHE O MHOTOOOPa3ni OPraHMYECKUX COSTNHEHHUH.

DJEeKTPOHHOE CTPOCHUE aTOMa yIJepoJia: OCHOBHOE M BO30YXIEHHOE COCTOSHMA. BalleHTHBIE BO3MOXKHOCTH aToMa Yriepoza.
Xumuyeckasi CBsI3b B OPraHWYeCKHUX COCAMHEHWSAX. Tumbl THOpHIM3alMM aTOMHBIX oOpOWTanel yriepona. MexaHH3MBI
00pa3oBaHUs KOBAJICHTHOW CBA3M (OOMEHHBIH M JOHOPHO-aKLIENTOPHBIH). THUIBI epeKphIBaHUS aTOMHBIX opOuTaneil, 6- u m-
cBsa3u. OnuHApHAsA, JBOWHAS M TpoifHas cBs3b. CIIOCOOBI pa3phiBa CBsi3eil B MOJIEKyJIaX OpraHHMYecKuX BemiecTB. [loHsTHE O
cBOOOJTHOM pajiKalie, HyKJICO(HIIe U NEKTPOQIIIE.

Teopust crpoeHnst opranndeckux coeanHeHnii A.M. ByTiiepoBa M cOBpeMEHHBIE INPEACTAaBICHUS O CTPYKTYpE MOJEKYII.
3HaveHHe TEOPHUH CTPOSHHSI OPTaHUYECKUX COeIUHEHHH. MOJIEKyIspHbIe U CTPYKTYpHbIe (hopMyibl. CTPYKTYpHBIE (OPMYJIBI
pa3IuYHBIX BUJOB: pa3BEPHYTas, COKpallléHHas, cKeleTHasd. M3oMepus. Buabl n3omepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAs.
DneKTpOHHBIE AP PEKTH B MOJIEKYJIAX OPTaHNIECKUX COCTMHEHUH (MHIYKTHBHBIA 1 ME30MEPHBINA dPPEKTHI).

[IpencraBnerne o0 KIacCH(pUKAIMKA OpPTaHHYECKHX BemecTB. [loHATHE O (QYHKIHOHAIBHOW rpymme. ['omonorus.
I'omonoruueckne psasl. Cucremarnueckas HoMeHKiaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHHA
OTJICJIBHBIX NIPEJICTABUTENIEH.

OcobeHHOCTH M Kiaccu(UKanus OPraHUYECKUX peakuuil. OKHCINTETbHO-BOCCTAHOBUTEIBHBIE PEAKIUH B OPraHUYIECKOH
XMMHUH.

DKcnepruMEeHTaIbHBIE METO/IbI U3yUYEHHs BEIIECTB M UX MPEBpAICHUI: 03HAKOMIICHHE ¢ 00pa3liaMi OPraHWYeCKUX BEUIECTB U
MarepuajlaMyd Ha UX OCHOBE, OIIBITHI 110 MPEBPAIICHUIO OPTaHWYECKUX BEUIECTB NPH HarpeBaHWM (IUIaBJIeHUE, OOYTIMBaHUE U
TOpEHHUe), KOHCTPYHPOBAHNE MOJETICH MOJIEKYJI OPraHNYECKUX BEIIECTB.

Yraesonopoasbl.

Anxansl. ['omMonornuecknii psiz ajakaHoB, oOmias GopMyia, HOMEHKJIATYpa M M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT AKAHOB, SP°-THOPHIM3AIUS ATOMHBIX OpOUTATIEN YIIepoa, G-CBs3b. PU3MUECKUE CBOMCTBA ATKAHOB.
XuMHYecKUe CBOMCTBA aJKaHOB: PEaKIMM 3aMEIICHMs], U30MEepU3allul, ACTHIPUPOBAHUS, IIUKIN3AIUH, TUPOIN3a, KPEKHUHTa,
ropenus. [IpencTaBneHne o MexaHU3Me peakiMi paJuKaJIbHOTO 3aMEICHUS.

Haxoxnenne B nmpupose. Croco0bl Moay4eHus 1 IPUMEHEHNE aJIKaHOB.

Huknoankaner. Obmiast ¢opmyna, HOMeHKIaTypa W u3oMepHus. OCOOCHHOCTH CTPOSHHS M XHMHUYECKHX CBOMCTB MallbIX
(uMKITONpONaH, UMKIOO0YTaH) U OOBIYHBIX (LMKIIONEHTAH, LUKJIOTEKCaH) NUKIoaaKkaHoB. CriocoObl MOMy4YeHHs U MPUMEHEHHE
LUKJIOATKAHOB.

Aunkenbl. ['omMosorueckuii psii aJIkeHOB, oOImias Gopmysa, HOMEHKJIATypa. DISKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI alIKEHOB, Sp>-TUOpHIM3ALMA aTOMHBIX OpOMTaNell yriuepona, 6- ¥ m-cBasu. CTPyKTypHass U reoMeTpuueckas (IHc-
TpaHc-) u3oMmepus. Pu3ndeckue CBOICTBA alKEHOB. XHWMHYECKHE CBOMCTBA: PEAKIMU IPUCOCIUHEHMS, 3aMEIICHUS B -
MIOJIO’KEHHE TIPH ABOMHON CBSI3H, MOJMMEpH3auu 1 okucieHus. [IpaBnino MapkoBHuKoBa. KauecTBeHHbBIE peakiuy Ha ABOHHYIO
cBs13b. CriocoObI TMOJIYUYCHUA U IPUMCHCHUEC AJIKCHOB.

Ankanuensl. Knaccuukaius ankaaueHOB (CONPsDKEHHBIC, W30JIMPOBAHHBIC, KyMyauposarusie). OCOOCHHOCTH 3JICKTPOHHOTO
CTPOCHUS M XUMHUYECKAX CBOWCTB COMPSDKEHHBIX OHEHOB, 1,2- u 1,4-npucoenuaenue. [lommMepusanus cONpsKEHHBIX TUCHOB.
Crioco05I ToTydeHusI ¥ IPUMEHEHHUE aTKaIneHOB.

Ankunbl. ['omonornyeckuil psj alkKuHOB, o0mast popMyiia, HOMEHKJIATypa U W30Mepusl. DJIEKTPOHHOE U IIPOCTPaHCTBEHHOE
CTpOEHHME MOJIEKYJI QJIKWHOB, Sp-THOpUAN3aIMs aTOMHBIX opOuTanei yrieposaa. ®usndyeckue CBOWCTBA ajKMHOB. XMMHYECKHE
CBOMCTBa: peakiMM NPHUCOEANHEHUs, TUMEPHU3alMd U TPUMEPH3ALNH, OKHCIEeHHU. KHCIIOTHBIE CBOMCTBA aKUHOB, MMEFOIIMX
KOHILIEBYIO TPOIHYIO CBsi3b. KauecTBeHHbIE peaKkIy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOMYYEHUs U IPUMEHEHHE ATKUHOB.
Apomarnyeckne YriaeBoJopozbl (apeHsl). ['oMojormveckuii psj apeHoB, obOmias (opmylsia, HOMEHKJIATypa W H30MEpHs.
DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJbl OeHzona. du3nveckhe CBOICTBAa apeHOB. XHUMHYECKHE CBOHCTBA
OeH30J1a ¥ €r0 TOMOJIOTOB: PeaKIny 3aMellleHns] B OEH30JIbHOM KOJIBIIE U YIJICBOJIOPOAHOM PajMKale, peakluy PUCOSTUHEHHS,
OKHCIIeHHe ToMoJIoroB OeHsona. IIpencraBnenue o0 OpHEHTHPYIOLIEM NEHCTBHU 3aMecTHTeledl B OSH30JIbHOM KOJbIE Ha
MIpUMEpE AJKMIBHBIX PaANKAIOB, KapOOKCHIIBHOH, THIPOKCHIBHON, aMUHO- ¥ HUTPOTPYIIBI, aTOMOB rajoreHoB. OcobeHHOCTH
XMMHYECKHX CBOMCTB crupona. [lomumepmsamms crupona. CrmocoObl TONydeHHS W TNPUMEHEHHE apOMaTHYECKHX
yTJIEBOJOPOJIOB.



[Mpuponusiii ra3. [lonyrasie HedTsHbie ra3pl. Hedrs u e€ mpoucxoxaenue. KaMeHHbIH yronb U MPOAYKTHI €ro MepepadoTKH.
Crioco0bl TiepepabOTKU He()TH: TNEeperoHka, KpPeKWHr (TepMHYECKHH, KaTaluTHYecKui), pudopMuHr, nuposu3. [IpomgyKTs
nepepa®oTku He(TH, UX IPUMEHEHNE B IPOMBIIITICHHOCTH U B OBITY.

I'eHeTnyeckas CBsI3b MEXIY Pa3InUHBIMU KIACCAMH YTIEBOJIOPOIOB.

DJNEeKTPOHHOE CTPOEHHE TaJOreHIPOM3BOJIHBIX YIJIEBOJOPOJOB. Peakuum 3aMelneHus rajoreHa Ha THIPOKCOTPYIITY,
HUTPOIPYIILy, UUAHOIPYIIly, aMuHOrpymnmy. /IeiicTBue Ha rajoreHNpOU3BOAHBIE BOJHOIO U CIIMPTOBOIO PAacTBOpa ILEIOYH.
B3anmopeiicTBiE AUTaIOr€HaIKaHOB ¢ MarHMEM M IIMHKOM. [IoHsATHE 0 METanI0OpraHnYecKNX COeOUHEHHAX. Vcnonb3oBanne
TaJOTEHIIPON3BOHBIX YTIEBOJOPOIOB B OBITY, TEXHUKE M IIPH CHHTE3€ OPTaHUIECKUX BEIICCTB.

OKcnepruMEHTaIbHbIE METOAbl W3Y4YEeHWsS! BEIIECTB W MX IPEBpalleHHi: u3ydeHHe (U3MYECKUX CBOWCTB YIIIEBOAOPOJIOB
(pacTBOPUMOCTB), KAUECTBEHHBIX PEaKIMi yIrieBOJAOPOJOB PA3IMYHbIX KIaccoB (0OeciBeUrBaHHE OPOMHOI MIIM HOIHOM BOBI,
pacTBopa TepMaHTaHaTa KaiWs, B3aMMOACHCTBHE alleTHJIEHA ¢ aMMHAdHBIM pacTBopoM okcuaa cepeOpa(l)), kadecTBeHHOE
oOHapy»KeHHE yIiiepoJa 1 BOAOPOAA B OPTaHUYECKUX BEIIECTBAX, MOTyUYCHNE 3THIICHA U U3YUEHHE €r0 CBOMCTB, 03HAKOMIICHHE
¢ koyuteksiMu «Hed1e» u «Yromey, ¢ o0pasnaMu ruractMace, KayqyKoB M Pe3HHBI, MOACIHPOBAHUE MOJICKYJ YTIIEBOIOPOIOB
U TaJOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoaconepskanye oprannyeckue coeJHHeHN .

[MpenenbHble omHOaTOMHBIE cUpThl. CTpoeHHE MOJIEKYJ) (Ha HNpUMEpe METaHojia M dTaHouna). | oMoJoruueckuid psj, olras
¢dopMmyna, nzoMepusi, HOMEHKIaTypa W Kinaccupukanus. Pusmueckwe CBOWCTBA MPEAENBHBIX OJHOATOMHBIX CIUPTOB.
BonopozaHsie CBS3M MEXITy MOJICKYJIaMH CIIMPTOB. XMMHUYECKHE CBOMCTBA: PEaKIMH 3aMEIICHHS, NETHIPATALNH, OKHCICHHS,
B3aMMOJIEHICTBHE C OPraHMYECKUMM M HEOpraHM4YecKMMH KucjioTamu. KauecTBeHHas peakius Ha OJHOAQTOMHBIC CIHUPTHI.
JlelicTBHe 3TaHONIA M METaHOJIa Ha OpraHu3M uesioBeka. CriocoObl MOJTyYeHUs U IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepust. OCOOEHHOCTH (PU3MIECKIX M XUMHYECKIX CBOMCTB.

MHOT0aTOMHBIE CHUPTBHl — ITHICHIIHKONb W TiHLCpHH. DPH3NYEeCKHE M XMMUYECKHE CBOWCTBA: PEAKLUM 3aMEICHHUS,
B3aMMOJEHCTBHE C OPraHUYECKUMH M HEOPraHUYECKUMH KHUCIOTaMH, KaueCTBEHHas pPEaklUsi Ha MHOTOATOMHBIE CHHUPTHL
[TpencraBnenue o MexaHU3Me peakUuil HykiIeo(wIbHOTrO 3amenienus. JlelicTBue Ha opraHn3M 4enoBeka. CriocoObl mosrydeHus
1 MPUMEHCHUC MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJEKYJBI, B3aHMHOE BIUSHHE THAPOKCOTPYNIBl M OeH30impHOTO sypa. dusmdeckue cBoiicTBa (peHoma.
OcobeHHOCTH XUMHUYECKUX CBOMCTB (heHona. KauectBenHble peakunu Ha ¢peroin. TokcnunocTs GeHona. CrocoOsl momydeHus 1
npumeHenne ¢gexona. PenonpopManbaeruaHas cMoia.

KapOoHubHBIE COSMHEHHS — allbJIETHUIbI M KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM rpymmnbl. ['oMonoruyeckue psiibl
anpAerHJ0B M KETOHOB, oOmas Qopmyna, n3oMmepuss U HOMEHKIarypa. (DU3MUECKHE CBOWMCTBA AIbAETHIOB M KETOHOB.
XUMHYECKHE CBOMCTBA QJIBACTHUIOB U KETOHOB: peakiiy nprcoeanHeHns. OKHUCIeHNE albJeTH/I0B, KAYECTBEHHBIE PEAKIINN Ha
anpaerupl. CriocoObl MOIyIeHHs U TPUMEHEHHE albJIETHIOB U KETOHOB.

O/IHOOCHOBHBIE TIpeJeNbHbIe KapOOHOBBIE KHCIOTHL. OCOOCHHOCTH CTPOEHMS MOJIEKYJ KapOOHOBBIX KHCJIOT. M3omepus u
HOMeHKJaTtypa. (Du3nyecKkue CBOWCTBA OJHOOCHOBHBIX IIPENENbHBIX KapOOHOBBIX KHCIOT. BojoponHbie CBsI3HM MeXIy
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHYIECKHE CBOWCTBA: KUCIOTHBIE CBOICTBA, peakiysl dTepu(hUKALNH, PEAKIIUN C yYaCTHEM
YTJIEBOJOPOAHOTO paankana. OcoOOEHHOCTH CBOWCTB MypaBbUHOHN KHCIOTHI. IIOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT —
CJIOKHBIX 3¢Hpax. MHOrooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENpPEJENbHBIX U aAPOMAaTHYECKUX KapOOHOBBIX
KHCJIOT, TUKapOOHOBBIX KHCIIOT, THAPOKCHKApOOHOBBIX KHUCIOT. IIpencraBuTeny BHICIIMX KapOOHOBBIX KHCIOT: CTEApUHOBAs,
MaJIbMUTHHOBASI, OJICHHOBAS, TUHONE6AS, TUHOAEH08as1 KUCAOThL. CIOCOOBI MOMy4eHHs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.
Cnoxubie 3¢upbl. ['omonoruueckuii ps, odmas GopMysia, H30Mepusi 1 HOMEHKJIaTypa. Pu3ndeckue 1 XUMHYECKUE CBOICTBA:
THIPOJN3 B KUCIIOHN M IENOYHON cpere.

Kups1. Ctpoenne, pusnueckre 1 XUMHUYECKHAE CBOMCTBA XKHUPOB: THIPOJIHN3 B KUCIION U MIENOYHOH cpeae. OcoOOEHHOCTH CBOIMCTB
KHUPOB, COJEPIKAIUX OCTATKU HEMPEAETbHbIX )KUPHBIX KUCIIOT. JKUpHI B IpHpoIe.

MBbLI4 KaK CONHU BBICIINX KapOOHOBBIX KHUCIIOT, HX MOFOIICE ICHCTBHE.

OO0mas xapakTeprucTHKa yrieBofoB. Kiaccudukamms yrieBogoB (MOHO-, O¥- M Moymcaxapuabl). MoHOcCaXapHIsl: TIIFOKO3a,
¢pykTo3a, ramakros3a, pudosa, ae3okcupndo3a. Ou3mUecKkue CBOWCTBA M HaxoXAeHHe B mpupone. DortocuHTe3. XUMHUECKIE
CBOHCTBa TJIIOKO3BI: PEAKIHMU C y4YaCTHEM CIHPTOBBIX W AIBACTUAHOW TPYI, CIUPTOBOE W MOJOYHOKHCIOE OpOXKEHHE.
IIpuMeHeHHE TIIOKO3bl, €€ 3HAUCHHE B IKU3HEACATEIbHOCTH OpraHmiMa. Jlucaxapupabl: caxapo3a, ManbTo3a M JaKTO3a.
BoccranaBnuBaronue ¥ HEBOCCTaHABIMBAIOUIME aAucaxapuisl. [wapomms aucaxapuioB. HaxoxkneHwme B mpuponae u
npuMeHenne. Ilommcaxapuapl: Kpaxmai, TIUKOTEH M Ieiumoiio3a. CTpoeHHE MakpOMOJEKYNl Kpaxmaja, TJIMKOTeHa U
Heunoa03sl. Pu3ndyeckne CBONCTBAa KpaxMmaja W LEJUIIONO03bl. XHMHYECKHE CBOWCTBA KpaxMalla: I'MIpPOJM3, KaueCTBEHHAs
peaknus ¢ Ho10M. XMMHYECKHE CBOWCTBA IIEJUTIOJIO3bI: THAPOIIN3, TOJTydeHne 3(HUPOB 1eIuIron036l. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN IIENK).



OKCTepUMEHTAIbHBIE METObl W3YYCHHs BEIIECTB W WX TMPEBpalleHU: PAcTBOPHUMOCTh PA3IMYHBIX CIHUPTOB B BOJE,
B3aMMOJICHCTBUE 3TaHOJa C HATPUEM, OKHCIIEHME 3TUJIOBOTO CIHpTa B ajbJerW] Ha pacKaJIEHHOW MEJHON MPOBOJIOKE,
OKHCIICHHE ATHJIOBOTO CIHPTA JUXPOMATOM Kajus (BO3MOXKHO HCIOJH30BAHHE BHICOMATEPHAIOB), KAUECTBEHHBIC PEaKI[U Ha
anpreruapl (¢ ruppokcupoM auammuHcepeOpa(l) u rugpokcumom memu(ll)), peakmms rimnepuHa ¢ ruapokcugom menu(Il),
XMMHYECKHE CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aMMOJEHCTBHE pacTBOpa IJIIOKO3Bl ¢ rujapokcuaom menu(Il),
B3aMMOJICHCTBHE KpaxMajia ¢ HOJOM, PCIICHUE SKCICPUMCHTANBHBIX 3aaad 1mo TemMam «CoupThl U (enoms, «KapOoHOBEIC
KHACHOTHL. CIIOKHBIC YPHUPBD».

A3oTcoaepakaline opraHudecKne coequHeHms.

AMUHBI — OpraHUYECKUE MPOU3BOAHBIC aMMuaka. Kiaccu(pukanus aMHHOB: anu(aTndecKue U apoMaTHYCCKHE; MCPBUYHEIC,
BTOpUYHBIC ¥ TpeTHuHble. CTpoeHHE MOJIeKys, obOmas GopMyna, W30MEpHs, HOMCHKIATypa ¥ (U3UYECKHE CBOICTBA.
XYUMHYECKOE CBOMCTBA amn(PaTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AIKIJIMPOBAHNE, B3aMMOJICHCTBHE TIEPBUYHBIX AMHHOB C
a30THCTON KHCIIOTOM. COJIM aJKMJIAMMOHHS.

AHWINH — TIPEICTABUTENb aMHHOB apoMaTndeckoro psia. CTpoeHUe aHWINHA. B3anMHOEe BIUSHHE TPYII aTOMOB B MOJICKYJIC
agmmHa. OCOOCHHOCTH XWMHYCCKUX CBONCTB aHWIMHA. KadecTBeHHBIC peaknuu Ha aHWIMH. CrocoOBl TONyYeHUS u
MpUMEHEeHHE anuaTnyeckux aMuHOB. [loTy4yeHne aHuInHa U3 HUTPOOCH30I1a.

AmMuHokucinotel. Homenknarypa u uzomepus. OTAeNbHBIE MPEACTABUTENH (-aMUHOKWCIIOT: TJWIUH, anaHuH. Dusnueckue
CBOWMCTBA aMHUHOKHCIOT. XWMHYECKHE CBOWCTBA AMHUHOKHCIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCAMHEHHH, peakIus
MTOJTMKOHICHCAINH, 00pa30BaHKe MENTHAHON CBs3H. bronornyeckoe 3HaueHIEe aMHHOKUCITOT. CHHTE3 U TUAPOIH3 TIENTHIIOB.
Benku kak mpupojaHbie momuMepsl. [lepBuyHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OEnKoB. XUMHUCCKUEC CBOWCTBA OCIIKOB:
TUAPOIIU3, JCHATypallvsl, KaYeCTBEHHbIE PEeaKIuy Ha OeJIKu.

DKcIieprMeHTaIbHBIE METOABI N3YYEHHS BEIIECTB M MX IPEBpAIICHUI: pacTBOpEHHE OEIKOB B BOJE, ACHATYpAIUs OSTKOB MPH
HaTPEeBaHWH, IIBETHBIC PEaKIMH HA OENKH, pelIeHHe SKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMaM «A30TCOoAepKalllne OpraHndecKHue
coeMHCHU» U «Pacmo3HaBaHie OpraHUYeCKUX COCTIMHCHUI.

BricokomoiiekyJisipHble cOeJMHEeHM.

OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMEp, TIOJHMMEp, CTPYKTypHOE 3BEHO, CTEIeHb
MOJIMMEPU3AIuH, CpedHsisi MoJeKyysapHas wMacca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MOJTMMEPH3AIHS U TIOJIMKOHICHCAITHUS.

[MomumepHbIE MaTepHabl. IlmacTmaccel (monuATHIICH, TIOJIUIIPOITIIICH, TTOTUBUHIIIXJIOPH]I, MTOJTUCTHPOT,
MOJUMETHUIIMETAKPUJIAT, IOJIMKAPOOHATEI, MONMUATHICHTepedTaNaT). YTUIM3anus U nepepaboTka IiacTHKa.

DacToMephl: HATYPaIbHBIA KaydyK, CHHTCTUYCCKHE KayuyyKH (OyTaJIueHOBBIN, XJIOPOIMPEHOBBIA, H30MPEHOBBIN) H CUTHKOHBI.
Pesmna.

Bomnokna: HarypansHBIE (XJIOTMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KarpoH U
JIaBCaH).

[Momumeps! crienuabHOTO Ha3HaueHHs (Te(IIOH, KeBIIap, JIEKTPOIPOBOISIIUE MOJUMEPHI, OHopa3iaraeMbie OJTHUMEPHI).
OKCIleprMEHTaJIbHBIE METOABl HW3YYEHHUS BEIIECTB M MX IPEBpAIICHUIl: O3HAKOMJICHHE € o0pasiamMu MIpPUPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcCC, KayIyKOB, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Pacro3HaBaHue miactMace u
BOJIOKOH.

PacuérHrle 3a1aun.

HaxosxaeHrne MOJIEKYIIPHOH (OPMYJIbI OPraHHYECKOTO COSIUHEHHUS 110 MAaCCOBBIM JIOJISIM 3JICMEHTOB, BXOIAIIUX B €r0 COCTAB,
HAXOXKJICHUE MOJICKYJSIPHON (hOPMYJIBI OPraHUYECKOr0 COSIUHEeHHS 10 Macce (00bEMY) MPOAYKTOB CrOPAHUs, IO KOJIHMYECTBY
BemecTBa (Macce, O0BEMY) NPONYKTOB pEaKIMH W/WIM WCXOJHBIX BEIICCTB, YCTAHOBICHHE CTPYKTYpHOU (HhOPMYIIBI
OpPTaHUYECKOTO BEUICCTBA HA OCHOBE €T0 XUMHUECKUX CBOWCTB HIIH CITOCOOOB MOITyUeHHSI, ONIPEeIICHIE JOIH BBIX0a MPOAYKTa
pPeaKkiuy OT TEOPETUUYECKH BO3MOMXKHOTO.

MexnpeMeTHbIE CBSI3U.

Peanmzamnus MeXIpeIMETHBIX CBS3€i pH M3yYeHUH OpraHNYecKoil XxumMud B 10 Kiracce OCyIIeCTBISIETCS Yepe3 UCIIOIb30BaHNIE
KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TIOHATHH, IPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYIHOTO UKJIA.
OO01ue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SBICHUE, HAYYHBIN (DaKT, THIIOTE3a, TCOPHUs, 3aKOH, aHAIN3, CHHTE3, Kiaccu(uKamus,
HAOIIOICHUE, U3MEPEHUE, IKCIICPIUMEHT, MOJIC)b, MOACTHPOBAHUE.

®usnka: MaTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOJEKyJla, JSHEPreTHYEeCKH ypOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, PU3NIECKUE BETNIMHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTb, SHEPTHsI, Macca.

Buomorus: xiieTka, opraHus3M, 3KocucTeMa, Onocdepa, MeTabolu3M, HAaCIeCTBEHHOCTh, aBTOTPO(QHBIA M TeTepOTPOPHBIA THII
muTaHus, OposkeHue, (POTOCHHTE3, IBIXaHUE, OSITKH, YTIIEBOIBI, JKUPHI, HyKIIEHHOBBIC KACIOTHI, (PepMEHTHL.

I'eorpadus: mose3Hbie HCKOMaeMbIe, TOILTUBO.



Texuonorus: MAMIEBBIC MMPOAYKTBI, OCHOBBI PAallMOHAJIBHOT'O IMUTAHUA, MOIOIMUEC CPEACTBA, MAaTCpUAJIbl U3 MCKYCCTBECHHBIX H
CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA 1 HEOPTAHNYECKASA XUMUSA

Teopernyeckne OCHOBBI XMMHUH.

ATtom. CocTaB aTOMHBIX sep. XUMHIECKUH 3meMeHT. M3oTonbl. CTpoeHHe 3JIEKTPOHHBIX 000IOUEK aTOMOB, KBAHTOBBIC YHCIA.
DHepreTHyecKkrue YpoBHHU U MOIYPOBHH. ATOMHBIE opOuTanu. Kiaccudukanus XUMHUECKHX JIEMEHTOB (s-, p-, d-, f-371eMeHTsI).
Pacripenenenue 31eKTPOHOB MO aTOMHBIM OpOWTAISIM. DJIEKTPOHHBIE KOH(GHUTIYPAIld aTOMOB 3JIEMEHTOB II€PBOT0—4ETBEPTOTO
MIEPHUOIOB B OCHOBHOM H BO30YKIEHHOM COCTOSIHUH, 3JICKTPOHHBIE KOH(PUTYPALIUH HOHOB. DIEKTPOOTPUIIATETIFHOCTD.
[epnonnueckuii 3axoH u [lepronmdeckas cuctemMa xumudeckux sneMeHToB .M. Menneneera. CBA3b IEpHOJHMYECKOTO 3aKOHA
u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX 2JIEMEHTOB C COBPEMEHHON TEOPHEN CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOHCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM HPOCTBHIX M CIIOXKHBIX BEIIECTB MO TPYIIaM M IepHojaM. 3HaueHHe
nepuoauueckoro 3akoxa J[.M. Menneneesa.

Xumuueckas CBsi3b. BUIbI XUMUYECKOH CBSI3U: KOBAJICHTHAS, MOHHAs, METAJUTHUCCKasi. MeXaHU3MbI 00pa30BaHKs KOBaJICHTHON
CBSI3U: OOMEHHBIH W JOHOPHO-aKIECNTOPHBIN. ODHEprus M JUIMHA CBA3U. [lONPHOCTH, HANpPaBICHHOCTh M HACHIIAEMOCTH
KOBaJIEHTHOM cBsi3U. KpaTHble cBsi3u. BogopoaHas cBsizb. MexXMONEKyIspHbIE B3aUMOAECHCTBHUS.

BaneHTHOCTh U BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOSCHHEM
(Ha mpUMepe COeMHEHUH IEMEHTOB BTOPOTO IIEPHOJIA).

ITpenctaBneHue 0 KOMIUIEKCHBIX coenuHEHHX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTellb, JUIaHAbl. 3HAUCHHE
KOMIUIEKCHBIX coeiuHeHuH. [IoHsATHE 0 KOOpAUHAIIMOHHON XUMHH.

BermecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHS. THITBI KPHCTAJUTMYECKUX PEIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.
[TonsiTne o maucmepcHbIX cuctemax. VicTuHHBIE pacTBOpEI. IIpencraBieHne o KOJUIOMOHBIX pacTBOpax. CriocoObl BBIpaKEHMS
KOHIIGHTPAIIMH PAaCTBOPOB: MaccoBasl JOJIS BEIIECTBA B pPacTBOPE, MOJISIpHAs KOHIEHTparusa. HachlmeHHble 1 HeHaCHIIIEHHbBIE
PacTBOPBI, PACTBOPUMOCTH. KpHcTamioruapatsl.

Knaccudukamms u HOMEHKIAaTypa HEOPraHHMYECKHX BEIECTB. TpUBHAIbHBIE HAa3BaHWA OTACNBHBIX IIPEICTABUTENCH
HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMu4eckux peakiuii B HEOPraHW4eCKOH U OPraHWYecKOl XMMHUH. 3aKOH COXPaHEHHUs! MacChl BEIIECTB; 3aKOH
COXpaHEHHMsS M TPEBpAlICHUs OJHEPrUd TNPH XUMHYECKHX peakuusx. TeruoBble 3(QEKTbl XUMHYECKUX PpEaKLHUi.
TepMoXUMHYECKHE ypaBHEHUSI.

CKOpOCTh XUMUYIECKON pPeakyuH, €€ 3aBUCHMOCTD OT Pa3NNUHbIX (hakTopoB. ['oMOTeHHbIE U TeTeporeHHsle peakiun. Karanms n
KaTaJU3aTOpBL.

OO6parumble 1 HeoOpaTUMble peakiuu. XUMHUeckoe paBHOBecrue. KoHcTaHTa XMMUUECKOro paBHOBecHs. DakTopbl, BIUSIONIHE
Ha TIOJIO)KEHHE XHMHYECKOTO PABHOBECHA: TEMIIEpaTypa, AaBICHHE M KOHIIEHTPAI[MHM BEIIECTB, YYACTBYIOIIMX B PEaKIUH.
IIpunuun Jle Ilarense.

Onekrponutndeckas aucconuanus. CwibHble M crnalOble auekTpoiuThl. Crenenp aucconnanuy. Cpena BOIHBIX pPacTBOPOB:
KHCJIOTHASA, HEWTpaibHas, merouHas. BogoponHsiii mokaszarens (pH) pactBopa. ['mnponus comneid. Peakiim noHHOTO 0OMeHa.
OKHCIHUTENIBHO-BOCCTAaHOBUTENbHBIE peakiu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. [Iporiecchl OKHUCIEeHUS 1
BOCCTAaHOBJICHUS. BakHeWIne OKMUCIMTENM M BOCCTaHOBUTEIH. METOJA JJEeKTPOHHOro OanaHca. DIIEKTPOJIM3 PAaCTBOPOB U
pacIIaBoOB BEIIECTB.

OKCHNEepHUMEHTAIBHBIE METOMBl M3YYEHHs BEIIECTB M WX MPEBPAIICHMI: pa3loXeHHE MEPOKCHIa BOJOPOAa B MPUCYTCTBHH
KaTajl3aTopa, MOJEJIN KPUCTAIUIMYECKUX PEIETOK, IPOBEACHHE peakunii HOHHOro oOMeHa, OIpezielieHUe Cpelibl PacTBOPOB C
MIOMOIIBI0 HH/MKATOPOB, W3y4YECHUE BIMSHUS DA3IMYHBIX (aKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIUH M IOJ0XKEHHE
XMMHYECKOTO pPaBHOBECHSI.

Heoprannveckast xumusi.

[Monoxxenne HemeraiuioB B [lepronnueckoit cucreme xumudecknx snemeHToB /.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHHS MX
aToMoB. PHU3NYecKne CBOWCTBAa HEMETAIIOB. AJJIOTPOIIHSI HEMETAJUIOB (Ha IpUMepe KUCIOpOa, cepbl, pocdopa u yriiepoa).
Bonopoa. INonyuenue, pusnueckue M XMMHYECKHE CBOICTBA: PEAKLUMM C METaZIaMH M HEMETalUlaMH, BOCCTaHOBUTEJbHBIC
cBoiicTBa. ['uapuasl. TomIMBHBIE 371€MEHTHI.

lanorensl. Haxoxnenne B mpupoze, crmocoObl MONydeHHs, (U3NUECKHE W XHMHUYECKHE CBOMCTBA. [ aloreHoBOIOpPOIHI.
Baxneimme KHCIOPOJICOAEPKALIME COCOUHEHHS TaloreHoB. JlabopaTopHblE M NPOMBIIMIJICHHBIE CHOCOOBI MONTYyYCHHS
rajoreHoB. [IpiMeHeHNe raJoreHoB U UX COSAUHEHHH.



Kucnopon, o3zon. JJabopaTopHbIe U IPOMBIIUIEHHBIE CITOCOOB! MOMy49eHus Kuciaopoma. duszndeckne u XUMHUYECKHE CBOIICTBA U
MIpUMEHEeHHE KUCIIOpoJia U 030HA. OKCHUIBI H IEPOKCHIBI.

Cepa. HaxoxneHnue B mpupojie, CiocoObl MOMy4eHus, GU3NISCKUe U XUMIYECKe cBoricTBa. CepoBomopo, cyiabpuasl. Okcuy
ceprI(1V), okenn cepol(VI). CepaucTas u cepHast KHCIOTHI ¥ UX coid. OCOOEHHOCTH CBOMCTB cepHOW Kuciotsl. [Ipumenenue
cephl U €€ COEJUHEHUN.

A3ot. HaxoxieHue B npupoe, croco0bl nmoiaydeHus, Gpu3ndeckue 1 XMMUYEeCKUe CBOWCTBAa. AMMUAK, HUTpUAbL. OKCHABI a30Ta.
A3zoTHCcTas M a30THasE KHCIOTH U MX coir. OCOOCHHOCTH CBOWCTB a30THOM KHCIOTHL. [IprMeHeHne a30Ta M €ro COeOMHEHUI.
A3OTHBIE YIOOpEHUSI.

®dochop. HaxoxaeHue B mpupoe, crocoObl MOTydeHus, (pU3NUecKue U xuMudeckue cBoiictBa. @ochuapl u dochun. Oxcuast
docdopa, pochopuas kucnora u eé conu. [Ilpumenenue pocdopa u ero coequnenuit. GochopHbie ya0OpCHUS.

VYrnepon, HaxoXICHUE B MpHpoe. AJUTOTponHble Moaudukanun. Ousndeckne M XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB,
obpazoBanHbIX yraepogoMm. Okcun yriaepona(ll), oxkcun yriaepona(IV), yronpHas kuciora u €€ cond. AKTUBUPOBAHHBIA yTOJIb,
ancopOmust. dyinepeHsl, rpadeH, yriiepoJHble HAHOTPYOKH. [IpiMeHeHne POCTHIX BEIECTB, 00Pa30BaHHBIX YIIIEPOIOM, M €T0
COEMHEHUM.

Kpemuuii. HaxoxxieHue B mpupone, CrocoObl moiyudeHus, (usuueckue u xumudeckue cBovictBa. Okcun kpemuus(IV),
KpeMHHEBasi KUCIIOTa, CHIMKAThL. [IpuMeHenne kpeMHus U ero coequHeHuil. CTeKsIo, ero Noixy4eHue, BUIbI CTeKIa.

[Monoxenne MeTamioB B [lepuogmaeckoil cucTeMe XUMUYECKAX 3JeMEeHTOB. OCOOCHHOCTH CTPOCHUS 3IIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuToB. O0Imue Gu3muecKie CBOMCcTBa MeTaUIoB. [I[puMeHeHne MeTaiuToB B OBITY U TexHHKe. CITaBbl METAJIIOB.
DJEKTPOXUMUYECKUH ps  HanpspkeHud MerayuioB.  OOmme cnoco0bl  MOJMy4eHHs METaJUIOB:  THIPOMETaJLTyprus,
MTUPOMETAILTYPIHs, dJIeKTpoMeTauTyprus. [loHstue o kKoppo3un MeTaiuioB. CHOCOOBI 3aIUTHI OT KOPPO3HH.

OO6mas xapaktepucThka MeTauioB [A-rpymmer [leprommdeckoil cHCTEMBI XMMHYECKHX O3JEMEHTOB. Hatpmit wm kammid:
MoJTy4eHre, PU3MIeCcKie U XUMHIECKUE CBOMCTBA, MPIMEHEHHIE IPOCTHIX BEIIECTB U X COSTNHCHHH.

OO6mas xapakrepuctuka merauioB IIA-rpynmer [lepnoguyeckoil cucTeMbl XMMHYECKHMX AJIEMEHTOB. MarHuil M KalbLHH:
NoJy4eHne, (pU3NYecKue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB M MX coenuHeHHH. JKECTKOCTh BOIBI U
crocoObI e€ yCTpaHeHHSI.

AnmoMuHUIL: TonydeHue, (U3MUECKHe W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOTO BEUIECTBA W €ro COCIMHEHHH.
AmMpoTepHBIe CBOICTBA OKCHIA U THAPOKCHA ATFOMHHUS, THIPOKCOKOMIUIEKCHI aTFOMHHUSI.

O01mas xapakTeprUCTHKa METAIUIOB MOO0YHEIX noarpym (B-rpym) [epuoaideckol CHCTEMBI XUMHUYECKUX JIEMEHTOB.
®dusnueckne U XUMUYECKUE CBOMCTBA XpoMa U ero coenuHeHuit. Oxcuanl u ruapokcunsl xpoma(Il), xpoma(Ill) u xpoma(VI).
XpoMaThl ¥ AMXPOMATHI, UX OKHCIUTEIbHbIE CBOMcTBA. [loyyeHne u npuMeHeHHe Xpoma.

Ou3nueckne U XUMHUYECKHE CBOIMCTBAa MapraHila W ero coefwHeHuil. Baxneiimme coennnenmns mapranmna(ll), mapranma(IV),
mapranana( VI) u mapraana(VII). Ilepmanranar xanusi, €ro OKHCIUTEIBHBIE CBOWCTBA.

®dusnueckue U XMMHUYCCKHE CBOWCTBA JKeje3a U ero coenuHeHuid. Okcuppl, ruapokcuasl U conm xenesa(Il) u sxenesa(Ill).
ITonyueHue u npUMeHEHHE XKeJe3a U ero CILUIaBOB.

PuznyecKue 1 XMMUYECKUE CBOMCTBA MeAU U €€ coequHeHU. [lonyuenue u npumMeHeHre Meu U €€ COEIUHEHUI.

Huak: momyuyeHwe, (u3WYeckHe W XUMHUYECKHE CBOWCTBA. AMQOTepHBIE CBOWCTBA OKCHIA W THAPOKCHAA IIMHKA,
THJPOKCOKOMITIIEKCHI ITMHKA. [I[puMeHenne nuHKa U ero COeJMHEHNH.

DKcnepruMEeHTaIbHBIE METOJbl M3YYEHHs BEIIECTB W WX MpPEBpAIlCHWH: M3ydeHHe oOpaslloB HEMETa/UIOB, TOPEHHE CepHhl,
docdopa, sxenesa, MarHus B KHCIOPOJE, HM3YYeHHE KOJUIEKIUMH «MeTaibl M CIUIaBbl», B3aWMOJAEHCTBUE LIEIOYHBIX M
IIEJI0OYHO3EMENIBHBIX METAJUIOB C BOAOH (BO3MOXKHO HCIIONB30BAaHHE BHICOMATEPHANIOB), B3aMMOACHCTBHE IIMHKA M Keje3a C
pacTBOpaMH KHCIOT H IIeNI0YeH, KaueCTBEHHBIC PeaKIMy Ha HEOPraHWIECKHE aHUOHBI, KATHOH BOIOPO/Ia M KATHOHBI METAJIIIOB,
B3aMMOJICHCTBHE THIPOKCUIOB AFOMUHIS M IIMHKA C PACTBOPAMH KUCIIOT H IIENIOUYEH, pelIeHre SKCIICPUMEHTATBHBIX 33aa4 10
temam «['anorens», «Cepa u e€ coequHEHHS», «A30T U (GOCHOp M UX COSTUHEHHs», «MeTambl TIaBHBIX MOITPYIID),
«Metanibl MOOOYHBIX MOATPYIIID).

XuMus U KU3Hb.

Poms xuMum B 00eCTIEYeHNN YCTOWYMBOTO Pa3BHTHS dejoBedecTBa. [IOHATHE 0 HAyYHBIX METOJAX ITO3HAHUSA U METOIOJIOTHH
HAy4YHOTO HCcieNoBaHMs. HaydyHble NPHUHIMIIBI OpraHU3alUM XHUMHUYECKOrO MNpPOM3BOJACTBA. [IpoMbIIIeHHBIE CITOCOOBI
MONTyYCHUsT BA)KHEHIIMX BEIICCTB (HAa MpHUMEpe MPOU3BOACTBA aMMHAKa, CECPHOW KHUCIOTHI, METaHONA). [IpOMBINUICHHBIC
CcrocoOBl TOY4eHHUSI METAJUIOB U CIUTaBOB. XMMHUYECKOE 3arpsa3HEHHE OKpY’KaloIiel cpeasl U ero mocueAcTBusi. Poib Xxumun B
obecredeHnH dYHEPreTHIeCKON 0e30MMacCHOCTH.

Xumus ¥ 310poBBE YeIoBeKa. JlekapcTBeHHBIE cpeicTBa. [IpaBuiia UCTIONBE30BaHUS JICKAPCTBEHHBIX MpenapaToB. Pois XxuMuu B
Pa3BUTHH MEIUAIUHEIL.

XWMHUSsl MUK OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe 100aBKHU. Pojb XumMun B obecriedeH!H MHIIeBON 0€30MacHOCTH.



KocMmernueckue u mapdromepHbie cpeactsa. beitoBas xumus. IIpaBuia 0€30MaCHOTO HCIIOJIL30BAHUS IPENapaToB OBITOBOM
XUMHUH B HOBCC}IHGBHOﬁ JKU3HU.

XuMus B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIBHEIC MaTepHalibl (IIEMEHT, OETOH).

Xumus B celnbCKOM xo03siicTBe. OpraHmdecKie U MUHEPAJIbHEBIC YI0OPCHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepHalIbl, KPACKH, CTEKIIO, KepaMuka. Marepuaisl [is 2JIeKTpoHuKkH. HanoTexHooruu.
PacuérHblie 3agaum.

Pacuérel: Maccel BemecTBa WM 00BEMa Ta30B IO HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO W3
YYacCTBYIOIINX B PEaKINU BEIIECTB, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CITH OJHO M3 BEIIECTB UMEET
mpuMecH, Macchl (00bEMa, KOJMYECTBA BEINECTBA) MPOMYKTa PEaKIUHU, €CIM OJHO W3 BEUICCTB JaHO B BUIC PacTBOpa C
onpeeIéHHOW MacCOBOM J0JIel pacTBOPEHHOTO BEIIESCTBA, MACCOBOM JOJIM M MOJISIPHOW KOHIICHTPALMU BEIIECTBA B PACTBOPE,
JTOJIM BBIXO/Ia TIPOTYKTA PEAKIIUHN OT TEOPETUIECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBA3H.

Peanmzanus MeXMIpeIMETHBIX CBS3€H MpHU M3yYCHHWH OOIICH W HEOPraHWYeCKOW XWMUHU B 11 Kilacce ocyImecTBIseTCsS depe3
HCTIOJh30BaHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX IMOHATHH, TaK U MMOHATUH, IPHHSITHIX B OTJACIBHBIX MPEIMETaX CCTECTBCHHO-
HAYYHOT'O IIHKJIA.

OO011Me eCTECTBEHHO-HAYYHbIC TIOHATHS: ABJICHHE, HAYYHBIH (DAKT, THIIOTE3a, TCOPHUs, 3aKOH, aHAIN3, CHHTE3, Kiaccu(uKaius,
MIEPUOINIHOCTD, HAOIOJCHNE, H3MEPECHHUE, SKCIIEPUMEHT, MOEIh, MOICITHPOBAHHE.

®us3mnka: mMarepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JCKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOMBI, PAJAHOAKTHBHOCTh, MOJICKYIIA,
9HEPreTUYCCKUI YPOBCHb, BEIICCTBO, TENIO, 00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, HJCABHBIN ra3, (PU3NICCKUE BEITUYUHBI,
CIMHUIIBI U3MEPEHIUSI, CKOPOCTh, SHEPTHs, Macca.

Buomorus: kimeTka, opraHM3M, SKOCHCTEMa, Omocdepa, MeTabOIM3M, MaKpo- M MHKPOAIIEMEHTHI, OENKH, >KHUPBI, YTIIEBOJBL,
HYKJIEHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB U IIOTOK YHEPTHUHU B SKOCHCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, MOJIC3HBIE HCKOIAEMBIE, TOILTUBO, PECYPCHI.

TexHOMOTHSI: XUMHYECKAst IPOMBIIUICHHOCTD, METAJLTyPIUs, CTPOUTEIHFHBIC MaTEPHUAIEI, CEIbCKOX03HCTBEHHOE MTPOM3BOJICTBO,
IIUIeBast HpOMI)II_HJ'leHHOCTB, (bapMaL[eBTI/I‘[CCKaH HpOMBIH_U'IeHHOCTB, HpOI/IBBO]lCTBO KOCMCTHUYCCKHUX npenapaTOB,
HpOI/IBBOHCTBO KOHCprKHI/IHHBIX MaTepI/IaJ'[OB, 3HeKTpOHHa$[ HpOMBIH_UIeHHOCTB, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TIIPOTPAMMBI 10 XUMHWKM HA VIJIYBJIEHHOM VYPOBHE
CPEJJHEI'O OBIIIET'O OBPA3OBAHIA

JJMYHOCTHBIE PE3YJIBTATHBI

B COOTBETCTBUHU C CUCTCMHO-ACATCIBHOCTHBIM IOAXO0I0M B CprKType JIMYHOCTHBIX peSyﬂbTaTOB OCBOCHUA npenMeTa «XUMUD»
Ha YPOBHE CpEIHEro o0mero o0pa3oBaHMS BBIICICHBI CICAYIOIINE COCTABIIAIONINE: OCO3HAHHE OOYJAIONIMMHUCS POCCHICKON
TpaXIaHCKOH MICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPEICIICHUIO; HATMYNEe MOTHBAINA K
00yYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS MPUHATHIME B OOIICCTBE MpaBHJIAMH M HOPMaMHU
MOBEJICHUST, HATMYHE TIPABOCO3HAHMUS, IKOJIOTUICCKOHN KYJIBTYPhI; CIOCOOHOCTh CTABUTH LIEJIX U CTPOUTH KU3HCHHBIC TUIAHBI.
JlmgaHOCTHBIE pE3yIbTAaTBl OCBOCHHUS IpeaMeTa «XHWMHS» OTPaXKaroT C(HOPMHPOBAHHOCTh OIBITa IT03HABATEIBHON U
MPAKTUIECKOH IEATETFHOCTH 00yJarOIINXCs B TIPOLIECCE peai3auy 00pa3oBaTeIbHON e TEIBHOCTH.

JludHOCTHBIE pE3yibTaTBl OCBOCHUS TMpeaMera «XWMHS» OTPaXKArT C(HOPMHPOBAHHOCTH OIBITa ITO3HABATECIBHON U
MPAKTUIECCKOH IEATETFHOCTH 00yJarOIUXCs B POIIECCE peatu3alii 00pa3oBaTeIbHOM NEATCIFHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS

0CO3HaHUsI 00YYaIOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH, YBOXKEHHS K 3aKOHY U PABOMOPSIKY;
MIPECTABICHUS O COMUAIBHBIX HOpMaX ¥ MPaBHIIaX MEKIMYHOCTHBIX OTHOIIICHHH B KOJJICKTHBCE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH TIPH CO3JaHUM YUYEOHBIX TIPOCKTOB, PEUICHHH YYEeOHBIX U
MMO3HABATENILHBIX 33144, BBITOJTHCHUN XUMHUCCKUX IKCIICPHMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPHHUMATh MOTHBBI, HAMEPCHUS, JIOTHMKY W apTyYMCHTHI IPYTUX MPH aHAIW3E Pa3JInYHBIX BUJIOB
y4eOHOH e TeNbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

[IECHHOCTHOTO OTHOIIICHHSI K ICTOPHYCCKOMY U HAYIHOMY HACJICIHMIO OTCYCCTBCHHON XUMUH;

YBaKEHUsSI K MPOIIECCY TBOPYCCTBA B OOJIACTH TEOPUHU U MPAKTHYCCKOTO MPHIIOKCHUS XWMUH, OCO3HAHUS TOTO, YTO JaHHBIC
HayKI/I €CTh pe3ynLTaT JJIUTCIBHBIX Ha6.]'ll0]16HPII>i, KpOl'IOTJ'II/IBI)IX BKCHepI/IMeHTaJ'IBHI)IX IIOUCKOB, ITIOCTOSIHHOI'O prna y‘léHLIX nu
MPAKTHKOB;

HHTEepeca M TO3HABATEIFHBIX MOTHBOB B IIONYYCHHH M TOCIEAYIONEM aHalu3e WHPOPMANUU O MEPEIOBBIX JOCTIDKEHHSIX
COBPEMCHHOM OT€YECTBEHHON XUMIH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSI:



HPABCTBCHHOI'O CO3HAHUA, OTUYECKOI'O IMOBEACHU S,

CIIOCOOHOCTH OIICHUBATHL CHUTyalluH, CBA3aHHBIE C XUMHYCCKUMU ABJICHUAMU, W T[PUHHUMATb OCO3HAHHBIC PCIICHUA,
OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE ITOBEJECHHE M TMOCTYINKH CBOMX TOBApHILEH C IMO3WIMH HPABCTBEHHBIX W IPABOBBIX HOPM U C
y4€TOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupoBaHNs KyJbTYPHI 310POBbS:

MOHMUMAaHWSA LEHHOCTEH 370poBOro M Oe3omacHOro oOpas3a JKH3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3HUECKOMY W TICHXHYECKOMY 3/I0POBBIO;

co0JTo1eHHs paBuiI 0€30acHOT0 0OpalleHNs C BEIIECTBAMH B OBITY, TIOBCEHEBHOM KH3HHU, B TPYJOBOH IESATEINBHOCTH;
NOHUMaHHS IIEHHOCTH NPaBHJ WHAMBHIYaJIBHOTO M KOJUIEKTMBHOIO O€30I1aCHOIO TOBEJEHUS B CUTYalUsX, YTPOXKAIOIINX
37I0POBBIO U KU3HM JIIOJIEH;

OCO3HAHHUSI OCJIEACTBUN M HETIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOIICHHS aJIKOTOJIs, HAPKOTUKOB, KypPEHUS);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEILCKON JEATETBHOCTH, OOIIECTBEHHO ITOJIC3HOM, TBOPYECKOH M
JpYrux BUAAX AEATEIbHOCTH,

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a]ad COIMAJIbHON HaIpaBICHHOCTH (B paMKaxX CBOEro Kiacca,
TITKOJTB);

MHTEpeca K NPaKTHIECKOMY M3yUYEHHUIO MPOQECCHi Pa3InIHOrO poJa, B TOM YHCIIE HA OCHOBE IIPMMEHEHUS ITPEAMETHBIX 3HAHUN
0 XMMUWY;

YBaKEHUsI K TPYAY, JIOASIM TpyJla U pe3yibTaTaM TPyAOBON AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAJIBFHONW TpPaeKTOPHH 00pa3oBaHWsA, Oyaymied mnpodeccnd W pearn3aruin
COOCTBEHHBIX XM3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, MHTEPECOB U IOTPEOHOCTEH
00IIIeCTBa,

6) 3K0JI0rHY€eCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOT0 OTHOMICHNS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHMS KHU3HH Ha 3eMIIe;

MMOHMMAaHHMS TII00aILHOTO XapakTepa 3KOJOTHYCCKUX npo6neM, BJIMSAHUA DKOHOMUYECCKHUX MPOHECCCOB HA COCTOSAHUEC HpHpO]lHOﬁ
U COLMAIILHOI Cpenpbl;

OCO3HAHMsSI ~ HEOOXOAMMOCTH  HCIIOJB30BAaHMS  JOCTIDKEHMH  XMMHHM  JUII  PEIIeHHS  BOIPOCOB  PAIMOHAIBHOTO
MIPUPOIOTIOIB30BAHNUS;

aKTUBHOI'O HENPUATUA [JEHCTBUM, INPUHOCAINUMX BpEJ OKPY)KAOWIEH IPUPOJHOM cpeAe, yMEHMs I[POTHO3UPOBATh
HEeOIaronpuATHBIE SKOJIOTHIECKIE TOCIEICTBIS IPEAIPHHNMAEMBIX ACHCTBUH U MIPEIOTBPAIIaTh HX;

HaJIW4YUsl Pa3sBUTOTO AKOJOTHYECKOTO MBIIIICHUS, OJKOJOTWYECKONW KyJbTYpHI, OIbBITA JACATEIBHOCTH 3IKOJIOTHIECKON
HaIpaBICHHOCTH, YMEHHs pPYyKOBOJCTBOBaTbCi MMU B II03HABaTEIbHOM, KOMMYHHKaTHBHOM U COLUAIbHON IpaKkTHKe,
CHOCOOHOCTH M YMEHUSI aKTHBHO MPOTUBOCTOSTD MJIEOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT0 IMO3HAHUSA:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U OOIIECTBEHHOH MPaKTHKH;

TIOHNUMaHHS CIeM(UKN XMMHHM KaK HayKd, OCO3HaHMs e€ ponu B ()OPMHUPOBAHHM DAIMOHAIFHOTO HAy4YHOTO MBIIICHUS,
CO3JTaHWH IEJIOCTHOTO TPECTABICHHST 00 OKPY)KaIOIIEeM MHUpE KaK O €IMHCTBE MPUPOJIBI M YENIOBEKA, B MO3HAHUH NPHPOIHBIX
3aKOHOMEPHOCTEH M PeLIeHUH MPo0IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OI 3HAYMMOCTH XUMHHU JJIsi COBPEMEHHOW NUBWIM3AMU: B €€ T'yMaHHCTHYECKOH HAIpaBICHHOCTH U
B2)XHOH PONM B CO3MaHMM HOBOI 0a3bl MaTepHAIBHOW KyJBTYpPbI, B PEIICHHH TTIOOATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEJOBEUECTBA — CHIPHEBOI, IHEPTETHIECKON, MUIIEBOM M KOJIOTHUECKOIl 0€301MacCHOCTH, B Pa3BUTHN MEAUIMHBI, 00ECIICUCHUN
YCJIOBHH YCHEUTHOTO TPY/a ¥ 9KOJIOTUYECKH KOM(OPTHOH MHU3HU KaXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TI'paMOTHOCTH: NOHMMAaHUS CYIIHOCTH METO/MOB IO3HAHUS, HUCHOIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONB30BATh MOIy4YacMble 3HAHMS IS aHATIN3a U OOBSICHEHHUS SIBIICHUH OKPY>KaIOIETO MUPa U MPOUCXOSIINX B
HEM M3MEHEHUH, YMEHUsI AenaTh 0OOCHOBAHHBIC 3aKITIOYCHUS Ha OCHOBE HAYUYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C IEIIBO
MOJIyYeHHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO HUCIIOJIB30BAaTh XMMUUECKHE 3HAHUS ISl PELICHUS ITPOOJIeM B PealIbHBIX )KU3HEHHBIX CHTYaIHX;
HHTepeca K MO3HAHUIO, HCCIIEI0BATEIBCKON IeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY TTOJIyYEHHIO HOBBIX 3HAHHH 110
XMMHH B COOTBETCTBUH C )KN3HEHHBIMH MOTPEOHOCTSIMHY;

MHTEpeca K 0COOCHHOCTSM TPyZAa B pa3INuHbIX cepax npodeccnoHaIbHOH JesITebHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI



MeranpeameTHble pe3yJIbTaThl OCBOSHHUS IIPOrPAMMBI 10 XMMHUH Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl BKIIOYAOT:
3HauYMMble s (DOPMHPOBAHUS MHPOBO33PECHUSI O0YYAIOUIMXCS MEXIUCHUILTHHAPHBIE (MEXIpEIMETHbIE) OOIICHAYYHbIC
NOHATHSA, OTPAXKAIOIIUE LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(HKY METOIOB IO3HAHHS, HCHOJNB3YyEeMbIX B
€CTECTBEHHBIX HayKax (MarepHs, BELIECTBO, DHEPrus, SBICHHE, IPOLECC, CHCTEMa, Hay4HbIH (akT, NPUHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIIEJOBaHKE, HAOIIOIeHNEe, U3MEPEHHUE, SKCIIEPUMEHT U PyTHe);

yHUBEpCaJbHbIC YueOHbIe NeHCTBHs (II03HABATENbHbIC, KOMMYHHUKAaTHBHBIE, PEryJISITUBHBIE), OOecreunBarone GopMIUpOBaHHE
(YHKIMOHAIEHOM T'PAMOTHOCTH M COLMATIBHON KOMIIETEHIIMU 00yYatoIuxcs;

CIIOCOOHOCTH OOYYAFOLINXCS UCITOIB30BaTh OCBOCHHBIC MEXIUCIMILUTMHAPHBIC, MUPOBO33pEHUECKUE 3HAHUS M YHHBEPCAIbHBIC
yueOHbIe IEHCTBHS B IO3HABATEIEHON M COLMAIBHOMN NPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHNE YHUBEPCAJIbHBIMU y4eOHBIMU IT03HABATEIbHBIMU, KOMMYHHKATUBHBIMU 1
PETYJISTUBHBIMH NEHCTBHAMH.

ITo3HaBaTe/ibHbIe yHHBepCAJIbHbIE yUeOHbIe AeicTBHS

1) 6a30Bble JOrNYecKHE e CTBUA:

CaMOCTOSATENLHO (POPMYIINPOBATH U aKTyaJIM3UPOBATh NPOOJIEMy, pacCCMaTpUBaTh €€ BCECTOPOHHE;

OIPENEISTh LEeNH NesTENbHOCTH, 33/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHTh PEe3yJIbTaThl JESTEIbHOCTH C
MOCTABJICHHBIMH 1IEJISIMU;

UCIIOJB30BaTh NPU OCBOCHHMH 3HAHMHA MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATh XapaKTepHBIC NPH3HAKH IOHATHH H
YCTaHaBIMBATh UX B3aHMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIINE IIOHATHS 1Sl OOBACHEHUS OTACIBHBIX (DaKTOB U SBIICHUIA;
BBIOMpATh OCHOBAHUS U KPUTEPHH JUTS KiTacCH(UKAIINYU BEIIECTB U XMMUYECKUX PEaKIIUii;

yCTaHaBJINBAaTh IPHYMHHO-CIIEICTBEHHBIE CBSI3H MEXK/1y N3y4aeMbIMH SIBIICHHUSIMHU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC, NENYKTUBHbIE, [10 aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B
paccMaTpHBaeMbIX SBJICHHAX, (OPMYyIHPOBATH BEIBOIBI U 3aKITIOYCHHUS;

MIPUMEHSATH B IPOIIECCE TIO3HAHUS HCIOIb3YeMbIe B XMMUHM CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, IPE0OPa30BbIBATH MOJIETIbHEIE
NIPEACTAaBICHUS. — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XMMHUYecKas (OpMysa, YpaBHEHHE XUMHUYECKOW pEeakUuu — IpU
pelIeHUuN Y4YeOHBIX II03HABATENbHBIX M MNPAKTHYECKUX 3a/a4, IMPUMEHSATh Ha3BaHHBbIE MOJCJIbHBIC MPEICTaBICHUS LIS
BBISIBJICHUSI XapAKTEPHBIX PHU3HAKOB M3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIHIA.

2) 6a30BbI€e HCCIEA0BATEIbLCKUE eHCTBHS:

BJIaJICTh OCHOBaMH METOJIOB HAYYHOTO MO3HAHHS BELIECTB M XUMUYCCKUX PEaKIHH;

(bopMyITHpOBaTh LIENU U 337a4H UCCIICOBAHMUSI, HCIIOIB30BaTh TIOCTABICHHBIE U CAMOCTOSTENBHO C(OPMYITHUPOBAHHBIE BOIIPOCHI
B KauecTBE MHCTPYMEHTA IMO3HAHHWS M OCHOBBI JUIsi (POPMHPOBAHMS THUIOTE3BI IO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXJEHUM;

BJIaJICTh HABBIKAMH CAaMOCTOSTENBHOTO IUIAHUPOBAHUS M MPOBEICHHUS YYCHHYECKHX OSKCIIEPUMEHTOB, COBEpIICHCTBOBATDH
yMeHHs HaOJroaTh 3a XOAOM IIPOLecca, CaMOCTOSTENIFHO NMPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMyIHpoBaTh 000OIIEHHS U
BBIBOJIbI OTHOCHUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHHUSI, COCTABIISTh OOOCHOBAHHBIN OTUYET O MPOAEIaHHOM paboTe;
IpHOOPETaTh ONBIT YYEHHYECKOH HCCIeNoBaTeNbCKOH U MPOEKTHOH NesATeNbHOCTH, NPOSBIATh CIIOCOOHOCT U TOTOBHOCTH K
CaMOCTOSATEIBHOMY ITIOUCKY METOJOB PELICHHS MPAKTHYECKHUX 3a/1ay, IPHMEHEHUIO PA3INYHBIX METOJIOB ITO3HAHUSL.

3) padora ¢ uHpopmManueii:

OpPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(poOpManuy (HayqHO-TIONMYJSIpHAS JIUTEpaTypa XUMHYECKOTO COJIep KaHHs,
CrpaBoOYHBbIE MMOCOOMsI, pecypchl MHTepHeTa), aHanM3MpoBaTh HWH(POPMALMIO Pa3UYHBIX BUIOB M (OpPM Tpe/CTaBICHHS,
KPUTUYECKH OLIEHUBATH €€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTH;

(GopMyJIMpOBaTh 3ampockl W INPHUMEHSTH DA3UYHbIE METOABI NPH IMOUCKe W OTOOpe HH(OpMALMH, HEOOXOIMMOW s
BBINIOJTHEHHS Y4eOHBIX 337124 ONpeeIEHHOrO TUIIa;

MIPUOOPETaTh OIBIT HCHOIB30BaHUS HHPOPMAMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIIOTHH M Pa3JIMYHBIX IIOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMpATh ONTUMalbHYIO (HOPMY IpeAcTaBlIeHUs MH(POpPMAIMU (CXEMBl, TpadUKH, JAUarpaMMbl, TaOIUIIbI,
PUCYHKH U JPYyTHE);

UCIIOJIB30BaTh HAYYHBIH SI3BIK B KauecTBE CPEACTBA IPH paboTe ¢ XMMHYECKOH MH(pOpManuedl: IPUMEHATh MEKIPEIMETHBIE
(pmznueckure n MaTeMaTHUECKKE) 3HAKU M CUMBOJIBI, (hOPMYJIbl, a00peBUaTypbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CHMBOJIMUECKHE CPEJCTBA HATIISITHOCTH.

KoMMyHHKATHBHBIE YHUBeEPCAIbLHbIE yUYeOHbIE AeliCTBUSI:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CY/JaeMOM TEMbI B XOJI¢ TUAJIOTa U/WIH IUCKYCCHH, BRICKa3bIBaTh UeH, (OPMYITHPOBATH
CBOM IPEIUIOKEHHSI OTHOCHTEIIBHO BBITOJIHEHHUS MPEIIOKESHHON 3a1a4H;

BBICTYIIATh C TPE3CHTAlMel pe3ysIbTaTOB MO3HABATEIBHOH AESATENLHOCTH, MOJYYCHHBIX CAMOCTOSTENBHO W COBMECTHO CO
CBEPCTHUKAMU IIPH BBINOJIHEHUH XMMHUYECKOTO SKCIEPHUMEHTA, NPAKTHYECKOW pabOThl O MCCIIECIOBAHUIO CBOWCTB M3y4aeMbIX



BEIIIECTB, peaM3allik y4eOHOTO MpoeKTa, W (OPMYIUPOBATH BBIBOIBI MO PE3yJIbTaTaM IMPOBEACHHBIX HCCIICAOBAHHHA MyTEM
COTJIACOBAHUS MTO3MIUIA B X0/ 00CYKJICHUSI 1 OOMEHA MHEHHUSMH.

PeryasitTuBHble yHMBepcaJibHble y4eOHblIe AelicTBUS:

CaMOCTOSATENIbHO IUIAaHUPOBATh M OCYIIECTBISITH CBOIO ITO3HABATENBHYIO JIEATENBHOCTh, ONpenelsis e€ Lenu W 33jauu,
KOHTPOJIMPOBATh U 110 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh Npe/IaraeMblil allrOpuT™ ASHCTBUI TPU BBHITIOJIHEHUH YUYEOHBIX U
WCCIIeOBATENbCKUX 3a/1a4, BbIOMpaTh Haubosnee 3(h(GEeKTHBHBINA CIOCOO MX pelIeHUs ¢ y4€TOM NOJyuYeHHs HOBBIX 3HAaHHH O
BEIECTBAX M XMMHUECKHUX PEAKIHIX; OCYIECTBISATH CAMOKOHTPOJb ACATEILHOCTH HAa OCHOBE CAMOAHAIN3a M CAMOOIICHKH.
IMPEAMETHBIE PE3YJIBTATBI

[TpeaMeTHBIE pe3yabTaThHl OCBOSHUS MPOrPaMMBbI 110 XMMUH Ha YIIIyOJEHHOM YPOBHE Ha yPOBHE CpeAHEro olIiero oopazoBaHus
BKJIFOUAIOT crienu(uuecKue Ul y4eOHOro npeaMera « XUMus Hay4yHble 3HaHUs, YMEHHUS U CHOCOObI AEHCTBHUII IO OCBOEHUIO,
MHTEPIIPETalUy U MpeoOpa30OBaHUIO 3HAHUM, BHIBI JEATEIBHOCTU IO IOJyYCHUIO HOBOTO 3HAHUS U NPUMEHEHWIO 3HAHUI B
pa3NUYHBIX y4eOHBIX CUTYyalUsX, a TAKKE B PeabHBIX KU3HEHHBIX CUTYallMsAX, CBI3aHHBIX C XUMueH. B nporpamme mo xumun
MpEeIMETHBIE PE3yJIbTaThl IPENCTABIEHBI IO TOAaM HU3YUYEeHUSI.

10 KJIACC

[IpenmeTHBIC pe3ynbTaTh OCBOCHUS Kypca «OpraHudecKas XUMISD) OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEICTABICHUI: O MECTe W 3HAYCHWN OPTaHUYECKOW XMMHH B CHCTEME SCTECTBCHHBIX HayK M e€ POl B
o0ecrieueHnn YCTOWYMBOIO DAa3BUTHSI YEJIOBEYECTBA B PELICHUH MPOOJIEM HKOJIOTHYECKOH, DHEPreTHUECKOH W IUILNEeBOM
0e30macHOCTH, B Pa3BUTHM MEAWIMHBI, CO3/JaHMM HOBBIX MaTEpPHAIOB, HOBBIX HCTOYHHMKOB SHEPrHH, B 0OeCleueHHH
PaIMOHATIFHOTO PUPO/IOTIONB30BaHIS, B (POPMIPOBAHNN MUPOBO33PEHHUS U OOIIEH KyIbTypHI YEJIOBEKa, a TAKXKE SKOJIOTHICCKU
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3I0POBBIO M IPUPOIHOI cpeie;

BIIaJICHHE CHCTEMON XUMHMUYECKHX 3HAHMMU, KOTOpas BKJIIOYAET: OCHOBONOJAraloIlMe MOHSTUS — XUMHUYECKHM JJIEMEHT, aToM,
SOpO W DJJEKTpOHHAs 00ONoYKa aroma, S-, p-, d-aTOMHbBIE OpOHWTANM, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aroMma,
FI/I6pI/IJII/ISaI_II/IH ATOMHBIX Op6HTaﬂeﬁ, HOH, MOJICKYJIa, BAJICHTHOCTD, DJICKTPOOTPUIATCIbHOCTD, CTCIICHD OKHUCJICHUA, XUMHUYCCKasd
CBSI3b, MOJIb, MOJIIDHAsl Macca, MOJISIPHBIA O00BEM, YIJIEPOAHBIH CKeleT, (pyHKIMOHAIIbHASL TpPYINa, paguKall, CTPYKTYpHBIE
¢dopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKENCTHBIC), W30MEpHs CTPYKTypHas W IPOCTPAHCTBEHHAs (TeoMETpHYEcKas,
ONTHUYECKasl), W30MEPHI, TOMOJOTHYCCKHN pAN, TOMOJOTH, YTJIEBOJOPOIBI, KHUCIOPOIA- W a30TCOMACPIKAIINEC OpPraHUIeCKUe
COEMHEHUS,, MOHOMED, TOIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COSAUHEHUS; TEOPHH, 3aKOHBI (TIEpHOANYECKUN
3akoH JI. . MenzeneeBa, Teopusi CTpOEGHUsI opraHndeckux BemecTB A. M. byTnepoBa, 3aKkOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXpAHEHHWS U TPEBPAIICHUS DHEPTUH IPH XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIHYCCKUHA S3BIK XHMUH,
MHPOBO33PEHUYECKE 3HAHWA, JIeKallne B OCHOBE IIOHMMAHUS TNPHYNHHOCTH W CHCTEMHOCTH XWMHYECKHX SBJICHUH;
MIPE/CTABIICHUS O MEXaHU3MaX XUMHUYECKUX PEAKIMH, TEPMOAMHAMUYECKUX ¥ KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHHs,
0 B3aMMHOM BJIMSIHMM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX (MHIYyKTUBHBIA N Me30MepHBIH 3¢ ¢dexThl, opueHTanTsl | u Il pona);
(hakTOIOTMYECKHE CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYECHHHM M 0E30IaCHOM HCIOJIBb30BAHUM BKHEHIINX OPraHHMYECKHUX
BCIICCTB B 6BITy H HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIIOBCKA, O6H_[I/IX HAYYHBIX MMPUHIUIIAX XUMHUYECKOI'0 ITPOMU3BOACTBA (Ha
IpUMepe IPOU3BOJCTBA METAHOIA, ITepepadOTKU HePTH);

c(hOpMHUPOBAHHOCTh YMEHUIA: BEBIABIATH XapaKTEPHBIC IMPHU3HAKA IMOHSATHH, yCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUC MMOHATHA IIPU ONMMCAHNUU COCTaBa, CTPOCHUA U CBOMCTB OpraHn4eCKux COGHHHCHHﬁ;

c(hOpMUPOBAHHOCTb YMEHUIL:

HCTOJB30BaTh XMUMHUYECKYI0 CHMBOJHKY IS COCTABICHUS MOIEKYISPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U
CKEJIETHBIX) (hOPMYJT OPTaHUIECKHUX BEIICCTB;

COCTaBJIATh YPABHEHMs] XMMHYECKUX pPEaKLUH U pacKpbhlBaTh MX CYLUIHOCTb: OKHCIMTEIbHO-BOCCTAHOBMTENBHBIX PEAKLUI
MIOCPEACTBOM COCTaBJICHHS JIEKTPOHHOI'O OajlaHca 3TUX PeakiMid, peakinii HOHHOro 0OMeHa IMyTEéM COCTaBJICHHS X MOJHBIX
COKpAILEHHBIX MOHHBIX YpaBHEHU;

M3rOTaBIHMBATh MOJAEITH MOJIEKYJI OPTaHWMYECKHUX BEIIECTB VIS MILTIOCTPALINY UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHH: YCTaHABINBATH NPHUHAIICKHOCTh U3yIEHHBIX OPTaHWYECKUX BEIIECTB MO UX COCTAaBY M CTPOCHHIO
K OnpeAenEHHOMY KiacCy/Tpymlre COCIMHCHWH, JaBaTh WM Ha3BaHHsA Mo cucTeMatmdeckod HomeHkiarype (IUPAC) u
MMPUBOJUTE TPUBUAJIBHBIC HAa3BAHUA 1A OTACJIBHBIX Hpe}ICTaBHTCHefI OpPraHn4eCKuXx BEHICCTB (3TI/IJ'IeH, AllCTUJICH, TOJIYOJI,
TJIIMIEPUH, OTUJICHTJIMKOJIb, Q)eHon, (I)OpMaJ'[I)JIeFI/IZ[, aleTaJIbACTN, alucTOH, MYpaBbHHAA KHCJIO0TA, YKCYCHasd KHCJIOTA,
CTCaprHOBAs, OJCWHOBAsA, MAIbMUTHHOBAS KHCIIOTHI, TIIMIUH, aJaHWH, MajlbTo3a, (PYKTO3a, AHWINH, TUBHUHHI, HW30IpEH,
XIJIOPOTIPEH, CTUPOI U IpyTHE);

c(OpPMUPOBAHHOCTb YMEHHS ONIPECISATh BUI XUMHUECKOM CBS3M B OPraHMYECKUX COSNHEHUX (KOBAJIICHTHAS M MOHHAS CBSI3b,
G- U T-CBSA3b, BOJOPOJIHAS CBS3b);



c(OPMUPOBAHHOCTh yMEHHS NPUMEHSTH MOJOXKEHHS TEOPUM CTPOCHHsI OpraHudyeckux BemiectB A. M. BytiepoBa s
00BSICHEHNS 3aBUCUMOCTH CBOICTB BEHICCTB OT UX COCTaBa U CTPOCHUS,

c(OpMHUPOBAaHHOCT, YMCHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (HU3MYECKUE U XUMHUYCCKHE CBOHCTBA THITMYHBIX
MPECTaBUTENICH PAa3IMYHBIX KIACCOB OPraHWYECKHX BEIICCTB: AJIKAHOB, ITUKIOANKAHOB, alKEHOB, alKaJUCHOB, AJKHHOB,
apOMaTHYECKUX YTIJIEBOAOPOJOB, CIIUPTOB, abJETHIIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(HPOB, KUPOB,
HUTPOCOEIUHEHNH ¥ aMHUHOB, aMHHOKHCIIOT, OENKOB, YIJIEBOJNOB (MOHO-, IHU- W TIOJUCAaXapuioB), HIUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXIy HUMH yPaBHEHUSMH COOTBETCTBYIOUIMX XMMHYECKHX PEAKIHIl C MCIIONB30BaHUEM CTPYKTYPHBIX
bopmy;

c(OPMUPOBAHHOCTh YMEHHs IMOJTBEP)KAATh Ha KOHKPETHBIX NPHMEpax XapaKTep 3aBUCHMOCTH PEaKIMOHHOH CrocoOHOCTH
OpPraHMYECKUX COEIMHEHHWH OT KPaTHOCTH U THUIA KOBAJECHTHOH CBA3M (G- W T-CBSI3M), B3AUMHOTO BIIMSHUS aTOMOB M T'PYIIII
aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh NCTOYHUKH YTIIEBOJOPOJHOTO CHIPhS (HE(PTh, MPUPOIHBIN ra3, YToJb), CIIOCOOBI
€ro nepepaboTKN ¥ NPaKTHIECKOE TPIMEHEHHE MTPOIYKTOB NepepadoTKH;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHMH O €CTECTBCHHO-HAYYHBIX METO/aX IMO3HAHWS — HaOJIOAEHUH, W3MEpPEHUH,
MOJICJINPOBAHHH, SKCIIEPUMEHTE (PETbHOM U MBICIICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUS;

C(bOpMI/IpOBaHHOCTI) YMEHUA NMPUMEHATH OCHOBHBIC OII€palln MBICIIUTEIbHON JACATCIIBHOCTH — aHaJIM3 U CHUHTE3, CPABHCHUEC,
00001IeHNE, CHCTEMATH3AINIO, BEISIBIICHHE TIPHYNHHO-CIICICTBCHHBIX CBA3€H — IS M3yUCHHS CBOMCTB BEIIECTB U XUMHUYECKHUX
peakuuii;

c(OPMUPOBAHHOCTh YMEHUH: BBISBIISATH B3aMMOCBS3b XUMHUYECKHX 3HAaHMH C TOHATHAMH W NPEACTABICHUSIMU JPYTHX
€CTECTBEHHO-HAYYHBIX TpPEIMETOB JUIsi Oojiee OCO3HAHHOTO TIOHMMaHWsl CYIIHOCTH MaTepHajbHOTO €JWHCTBA MHDA,
HCIOJB30BaTh CHCTEMHBIE 3HAHWS IO OPraHWYECKOM XMMHHU [UISI OOBSCHEHUS W MPOTHO3HPOBAHUS SBICHWHA, HMMEIOIINX
€CTECTBEHHO-HAYUHYIO MIPUPOY;

c(OPMUPOBAHHOCTh YMEHMH: TNPOBOJMTH pacyEThl MO XUMHYECKUM (opMynaM M ypaBHEHHSM XHUMHUYECKHX peakuui c
UCIIONIb30BaHUEM (M3MUYECKUX BEIMYMH (Macca, O0OBEM TIa30B, KOJIWYECTBO BEIECTBA), XapPAKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHOU CTOPOHBI: paC'—IéTBI 110 HaXOXICHUIO XUMHUYECKOH (I)OpMyI[I)I BCIICCTBA II0 HU3BECTHBIM MACCOBBIM JOJISIM
XHUMHUYECKHX 3JIEMEHTOB, IIPOYyKTaM CTOPaHMs, ITNIOTHOCTH ra3000pa3HBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATh W OIICHWBATh C IIO3WIHN OSKOJOTHYECKOH 0e30macHOCTH
MOCTICICTBHSI OBITOBOM W TPOHM3BOJCTBCHHOW NEATEIHHOCTH YEIIOBEKA, CBS3aHHOW C IMepepabOTKOil BEIIeCTB, HCIIOIB30BAThH
TMOJIYUYCHHBIC 3HAHUA IJIA IPUHATUA I'PAMOTHBIX pemeHMﬁ HpOGHeM B CUTyalludX, CBA3aHHBIX C XHMHeﬁ;

c(OPMUPOBAHHOCTh YMEHHI1: CAMOCTOSATEIBHO TUIAHUPOBATH M MPOBOJUTh XMMUYECKHH SKCIEPUMEHT (MOJIy4YeHHE U M3Yy4YCHHE
CBOMCTB OPraHMYECKMX BEIIECTB, KAaYECTBCHHBIC PEAKIWH YTICBOJOPOIOB PAa3IMYHBIX KIACCOB M KHCIOPOJICOICPIKAIIIX
OpPTaHWYECKHUX BEIIECTB, PEIICHHE DKCIIEPHUMCEHTANBHBIX 3a7ad 10 PACIlO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COONIOICHUEM
npaBuil Oe3omacHoro oOpalleHHs ¢ BeUIeCTBaMH W J1abOpaTOpHBIM 000pyaoBaHHEM, (opMynMpoBaTh Lielb HCCIEJOBAHMS,
NIPE/CTABITE B pa3InuHOlN opMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;
c(hOpMHPOBAHHOCTH YMEHHMA:

coOfOIaTh TPaBWJIa SKOJIOTHYECKH IeIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH IEATENHHOCTH B IEISIX COXPAaHCHHS
CBOETO 3JI0POBBSI, OKPYKAIOIICH MPUPOTHOMN CpEbl U OCTIKCHNUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHYECKOTO ICHCTBUS Ha JKMBBIC OPTaHU3MBI OITPEAEIEHHBIX OPTaHNYECKUX BEIIECTB, MOHUMAs CMBICIT
nokazarens [1JIK;

AHAJIU3UPOBATH HeHeCOO6pa3HOCTB MNPpUMEHCHUSA OPraHNYCCKUX BCIIECTB B MNPOMBINIJICHHOCTU U B 6I)ITy C TOYKHU 3PpCHUA
COOTHOIIICHUS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IEJICHAPABICHHBIN MMOMCK XUMIUECKOW WHPOPMALNH B Pa3IHIHBIX HCTOYHHKAX
(Hay4Hast ¥ y4eOHO-Hay4Hasl IUTepaTypa, CPeICTBAa MacCcoBOW nHpopMannu, MHTepHET U qpyrue), KpUTUYECKH aHATU3UPOBAThH
XMMHUYECKYIO HH(OPMAIIHIO, TepepadbaThIBaTh €€ 1 UCIIOIb30BaTh B COOTBETCTBHUH C TIOCTABJICHHOH yueOHOI 3a1a4ei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeOpraHNIecKasi XUMISDY OTPaXKaroT:

c(OpMUPOBAHHOCTD NPEICTABICHHUI: O MaTepPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBIICHUI MPUPOJEI,
0 MeCTe M 3HAUCHWH XMMHH B CHCTEME ECTECTBEHHBIX HAyK M €€ pOJM B 00ECICUYCHHWH yCTOWYMBOTO PAa3BHUTHS, B PEIICHHU
npo0JIeM KOJIOrHYEeCKOW, SHEPreTHIECKOW U MUILEBOH 0e30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/IAHUU HOBBIX MaTepHaJoB,
HOBBIX MCTOYHHKOB JHEPTMH, B OOECHECUEHHM PAlMOHATIBHOTO IMPHUPOJOINOIB30BAHUSA, B (POPMUPOBAHMHM MHPOBO33PEHHUS U
00IIel KyJIbTYPHI YEIIOBEeKa, a TAK)KE IKOJIOTHIECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U TIPUPOTHON CPEe;
BJIAJICHIE CHCTEMON XUMHUYECKUX 3HAHWH, KOTOpas BKJIFOYACT: OCHOBOIIOJATAIOIINE TOHSITUS — XUMHUYCCKUHA IIIEMEHT, aTOM,
SOPO aToMa, M30TOIbI, 3JEKTPOHHAsI 000JI0YKa aroma, s-, p-, d-aToMHbIE OpOHMTalI, OCHOBHOE M BO30YXIEHHOE COCTOSHHS



aToma, m6pnnn3aunﬂ ATOMHBIX Op6HTaHeﬁ, HOH, MOJICKYJIa, BAJCHTHOCTB, JJICKTPOOTPUIATCIBHOCTb, CTCIICHb OKHCJICHHA,
XMMHYecKas CBSA3b (KOBaJGHTHas, MOHHAs, METaIMUecKasi, BOJOPOIHAs), KpUCTAIUIMYEeCcKas PemIETKa, XUMUUECKasi peaKiius,
PacTBOp, AIEKTPOIUTHI, HEAIEKTPOIIUTBI, TEKTPOIUTHYECKAS NUCCOLMAALMS, CTENEHb AUCCOLHUALNY, BOJOPOAHBIA MOKa3aTenb,
OKHCIIUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3(P(EKT XMMHUYECKOH peakIuH, CKOPOCTh XHMHUYECKOH pPEaKIUH, XHMHYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHs AIEKTPOIUTHUECKON TUCCOIMaLuy, nepuoauueckuii 3akon J[.M. MenneneeBa, 3aKoH
COXpaHCHHA MAaCChbl BCHICCTB, 3aKOH COXpPaHCHUA U MPEBPALICHUA DHEPIUU IMPU XUMHUYCCKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH, MHPOBO33PEHUECCKUE 3HAHUS,
JIeKaIIe B OCHOBE MOHUMAaHKS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBICHUI; COBPEMEHHBIE NTPEJICTABIEHHS O CTPOCHHN
BEIIECTBA HA aTOMHOM, MOHHO-MOJEKYJSIPHOM M HaJIMOJEKYISIPHOM YpPOBHSX; HMPEICTABICHUS O MEXaHH3MaX XUMHYECKHX
peaxiuii, TepMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, 0 XUMUUYECKOM PaBHOBECUH, pacCTBOpaxX U
JUCIIEPCHBIX CHUCTEMax; (AKTOJIOTMYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, IOJyYCHHH W OE30MacHOM HCIOIb30BAaHUU
Ba)KHEHIINX HEOPraHMUYECKHUX BEUIECTB B OBITY M TNPAKTUYECKOH AEATEIHHOCTH 4ENOBEKa, OOIMMX HAyYHBIX MPUHIMIAX
XMMHYECKOT0 IPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHUI: BBISABIATH XapaKTepHbIC NPU3HAKW ITOHATHH, YCTaHAaBIMBATh WX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIIUEC MMOHATHA ITPU ONNMCAHNHU HEOPTraHNYCCKUX BCIIECCTB U UX HpeBpaIHeHHfI;

c(OPMUPOBAHHOCTh YMEHHsSI HCIIOJb30BAaTh XHMHYECKYI0 CHMBOJIUKY JUIsi COCTaBiieHHs (OpPMyJ BELIECTB M ypaBHEHHI
XMMHUYECKHX peakiyi, cucremarndeckyto HomeHKnaTypy (IUPAC) u TpuBnanbHbIe HA3BaHUS OTACTBHBIX BEIIECTB;
c(OpPMUPOBAHHOCTh YMEHHS OIPEAEIATh BAJCHTHOCTh M CTETCHb OKHCICHUS XMMHYECKHX 3JIEMEHTOB B COCIMHEHUSX, BHI
XMUMHUYECKON CBA3M (KOBaJEHTHas, MOHHAas, MeTalIMuecKas, BOJOpPOJHAs), TUN KPUCTAUIMYECKOM pPEHIETKH KOHKPETHOTO
BEILIECTBA;

c(hOpPMUPOBAHHOCTH YMEHHUS OOBSICHAITH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BHUAA XUMHYECKON CBA3M M THIIA KPHCTAJUIMYECKOH
peméTKH, 0OMEHHBIH U JOHOPHO-aKIENTOPHBIH MEXaHN3MBI 00pa30BaHMs KOBAJIEHTHOH CBSI3H;

c(OPMUPOBAHHOCTh YMEHH: KIacCH(UIMPOBATh: HEOPraHWYECKHE BEIeCTBa IO HMX COCTaBy, XUMHYECKHE PEaKLUH II0
pa3MUHBIM MpU3HaKaM (YMCIy W COCTaBy peardpyloiMX BELIECTB, TEIIOBOMY 3()(EKTy peakuuu, U3MEHEHWIO CTereHen
OKHCIICHHSI JIEMEHTOB, 0OPaTUMOCTH, YYaCcTHIO KaTajlu3aTropa W APYrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAaHUS U KPUTEPHU
JUIA Knaccnquaunn N3Yy4a€MbIX BCIICCTB U XUMHUYCCKUX peakunﬁ;

c(OpPMUPOBAHHOCTh YMEHHSI PACKpBIBaTh CMBICH Iepuojudeckoro 3akoHa J[. M. MenneneeBa M JeMOHCTPHPOBATH €ro
CHCTEeMaTH3UPYIOILY10, OOBSICHUTEIBHYIO ¥ TPOTHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHH: XapaKTePH30BaTh DJIEKTPOHHOE CTPOSHHE aTOMOB M MOHOB XHMHYECKUX JJIEMEHTOB II€PBOTO—
yerBéproro nepuonos Ilepuoguueckoit cucrembl JI.JI. MenneneeBa, UCHONAb3Yys IOHATHS «IHEPIETUYECKUE YPOBHUY,
«IHEPTEeTHYECKUE TOTYyPOBHM», «S-, P-, d-aTOMHBIE OpOWTaNM», «OCHOBHOE M BO30YXIEHHOE SHEPreTHYECKHE COCTOSHHMS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUYECKUX JIEMEHTOB M MX COSAMHEHUH MO MEPHOAaM U TpyIIaM
Ilepuonuueckoit cucremsl JI. M. MenneneeBa, BaJeHTHblE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHMS MX
9JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTE YMECHHUI: XapaKTepHU30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEINECTB Pa3IMYHBIX KIACCOB,
MOJATBEPKIATh CYHIECTBOBAHME T'€HETUYECKOW CBI3HM MEXKIY HEOPraHWYEeCKHMHU BEIIECTBAMH C IIOMOIIBI ypPaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTH YMEHHS PACKPHIBATH CYIIHOCTH: OKHCIMTEILHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM COCTaBIICHHUS
9JIEKTPOHHOTO OajlaHCca 3TUX PEaKIHif, peaKMii HOHHOrO OOMeHa IMyTEM COCTABJICHHS HX IMOJIHBIX M COKPAIIEHHBIX MOHHBIX
YpaBHEHUIA; peaklMii THIPOJIN3a; Peakuii KOMILIEKCO00pa3oBaHus (Ha MpuMepe rHPOKCOKOMILIEKCOB LIMHKA U AFOMHHUS);
c(hOpPMUPOBAHHOCTE YMEHHSA OOBSCHITH 3aKOHOMEPHOCTH IPOTEKAHHS XMMHUYECKHX PEAKIUH ¢ y4ETOM MX SHEPreTHYECKHX
XapaKTEPUCTUK, XapaKTep HM3MEHEHHS CKOPOCTH XHMHUYECKOH PEaKkIUH B 3aBUCHMOCTH OT Pa3lWYHBIX (PAaKTOPOB, a TaKKe
XapakTep CMEIIECHHUsI XUMHYECKOTO PaBHOBECHS 110]1 BIMSIHUEM BHENIHUX Bo3nercTBuil (mpuHuun Jle larense);
c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepH30BaTh XMMHUUECKHE PEAKIMH, JIeXKAaIINEe B OCHOBE ITPOMBIIUICHHOTO MOJY4YEHHs CEPHOU
KHCJIOTBI, aMMHaKa, OOI{e HaydHbIC MPUHIUIBI XMMHUUECKUX MIPOU3BOJICTB; I€IECO00Pa3HOCTh IPUMEHEHNST HEOPTaHNIECKUX
BEIIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIIEHHS PHUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTD BJIAICHHS CHCTEMOW 3HaHUIT 0 METO/1aX HAyYHOT'O ITO3HAHMS SIBIICHUH PUPOABI — HAaOMI0IeHHEe, U3MEpEHHE,
MOJICTIMPOBAHNE, 3KCIIEPUMEHT (pealbHbIil ¥ MBICICHHBII), UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHs NPHMEHATh 3TH
SHaHUA TMpPU OKCIICPUMEHTAJIBHOM HCCICAOBAHWU BCUICCTB U JJIA 00BSACHEHUS XHUMHUYECKUX HBJ'IGHI/II\/’I, UMCHOIINX MECTO B
mmpupone, HpaKTHqCCKOﬁ JACATCIBbHOCTH YCJIOBCKA U B HOBCGIIHGBHOﬁ JKHU3HU,

c(OPMUPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHMH C TOHATHAMH W TIPEICTABICHUSAMH JPYTHX
€CTECTBEHHO-HAYYHBIX ITPEAMETOB JyIsl 00JIee OCO3HAHHOTO IIOHUMAaHUS MAaTePHAIBHOTO €JMHCTBA MHPA;



c(OPMUPOBAHHOCTh YMEHHsI IPOBOJHUTH PACUETHI: C UCIIOJIb30BAaHMEM TMOHSITHH «MaccoBas IO BEIIECTBA B pacTBOpPE» M
«MOJIIpHAsi KOHILIEHTPAIMsI»; MacChl BEIIECTBa MM O00BEMa raza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM OOBEMY
OJTHOTO W3 YYACTBYIOIINX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(PQEKTa peaKkIuy; 3HAYCHUS BOJOPOTHOTO ITOKA3aTels PacTBOPOB
KHCJIOT W IIETOYel ¢ M3BECTHOW CTENECHBIO JUCCOIUAINN; Macchl (00bEMa, KONMYECTBA BEIISCTBA) MPOIYKTA PEAKIIHH, CIU
OJHO U3 MCXOAHBIX BEILECTB JAaHO B BUJIE pAacTBOpa C ONpPENEIEHHON MAacCOBOW N10J€il pacCTBOPEHHOIO BEUIECTBA WJIM JIaHO B
n30BITKE (MMEET MIPUMECH); T0JIN BBIXOAA MPOAYKTA PEaKLUH; 00bEMHBIX OTHOIICHUH I'a30B;
c(hOpMHUPOBAHHOCTh YMEHHNA: CAMOCTOSTENHHO IUIAHWPOBATh W MPOBOAWTH XUMHUYECKUH SKCHEPUMEHT (IIPOBEACHUE PEeaKIIui
HOHHOTO 0OMEHa, IMOATBEPKICHIE KaueCTBEHHOTO COCTaBAa HEOPTaHMUYECKIX BEIIESCTB, ONPEACICHIE CPEIbl PACTBOPOB BEIICCTB
C TIOMOINBI0 HWHAWKATOPOB, W3YYEHHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYCCKOW PEAKIUH, pEHICHUE
9KCICPUMCHTANBHBIX 3aa4 1o TeMaMm «Mertawey U «HeMmeTamib»y) ¢ coOmrofeHueM MpaBumil OE30MacHOTO OOpamieHUs C
BeIlecTBaMH W J1abopaTOpHBEIM 000pynoBaHHEM, (HOPMYIHPOBATH IIEIh HCCICAOBAHMSA, NPEACTABISATH B PA3IMYHON (hopme
Ppe3yIBTaTHI SKCIIEPUMEHTA, aHATM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTB;
c(hOpMHUPOBAHHOCTh YMEHHIA: COOJIFOJATh TpaBMIIa TONB30BaHUS XUMHUYECKOH IMOCYAOH W JTaOOpaTOPHBIM O00OpYIOBaHHEM,
oOpamieHuss ¢ BEMICCTBAMH B COOTBETCTBHH C HMHCTPYKIMSMH TIO BBITOJHCHHUIO JTA0OPATOPHBIX XHMUYCCKHX OIIBITOB,
9KOJIOTMYECKH 11e1eC000pa3HOro MOBeIeHHs B OBITY W TPYJOBOW JEATENBHOCTH B LENSX COXPAHEHHs CBOETO 3710pOBbS,
OKpy>Karolel NpUpOJAHON Cpellbl U JOCTUIKEHHUS €€ YCTONUYMBOTO pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCUYECKOTO NEUCTBUS HA
JKUBBIC OPTaHU3MBI OIPEIeIEHHBIX HEOPTaHMYECKHIX BEIECTB, MOHUMast cMbIcH mmokaszarens [11K;
c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IEJICHAPABICHHBIN MOMCK XUMIUECKOW WHPOPMALMU B Pa3IHIHBIX HCTOYHHKAX
(Hay4Has ¥ y4eOHO-Hay4Has IUTepaTypa, CPeICTBAa MacCcoBOW nHpopMannu, MHTepHET U qpyrue), KpUTUYECKH aHATU3HPOBAThH
XMMHYECKYIO HH(OPMAIIHIO, ITepepadaThIBaTh €€ U NCI0JIb30BaTh B COOTBETCTBHH C MOCTABJIEHHOHN yueOHOH 3aqauei.
TEMATHUYECKOE IINTAHUPOBAHHE 10 KJIACC

KonmgecTBo gacos
N HammenoBanme pa3iesioB u TeM MPOTpaMMbL K e
OHTD.
/i Bcero P pakrp | O6
Paznen 1. Teopernueckre OCHOBBI OpraHUIeCKOH XUMHU
11 IIpenmer opranndeckoit xumuu. Teopus CTpOeHUs OPTaHUUECKUX 3
) coequHeHuit A. M. bytieposa
Hroro no pazpeny 8
Pazpen 2. YraeBonopoabl
2.1 IIpenenpHble yraeBoIOPOAbl — aJIKAHbI, IUKIOAIKAHBI 5
2.2 HenpenenbsHble yraeBogOpOAbL: aJIKEHbI, aJKaJAUEHbI, ATKHHBI 14 1
2.3 ApoMaTHyecKHe yTIIeBOIOPOIHI (apeHbI) 8
2.4 [IpupoaHpIC HCTOYHHUKH YTIIEBOJOPOIOB M UX IepepaboTKa
2.5 T"anoreHnpon3BOHBIE YIIIEBOIOPOIOB 4 2
Hroro no pazaeny 35
Pasnen 3. Kucnoposcoaepskamiye opraHnieckie COeTNHEHHS
3.1 Crmptel. DeHon 11 1
39 KapOoHunbHbIe COETUHEHUS: allbJIETH Bl U KeTOHBI. KapOoHOBEIE 1 1
) kucaoThl. CiioxkabIe 2Qupsl. JKupbl
33 VYrneBoasl 9 1
HUroro mo paznmery 41
Pasnen 4. A3orconepikaniyie OpraHuIecKrie COSTHHEHHUS
4.1 | Amunbl. AMUHOKHCIOTBL. benkn 12 1 | 2 |
Hroro no pazaeny 12
Pazpgen 5. BeICOKOMOJIEKYJISIpHBIE COSAMHEHUS
5.1 | BBICOKOMONEKYISIpHBIE COETUHEHNUS | 6 | 1 | 1




HWroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
II

Tewma ypoka

KomanuectBo

JacoB

4a
C

Jlata
n3yde
HUSA

DNEeKTPOHHBIE
nuQpoBkIe
obpa3zoBaTenb
BI€ pECypChI

[Ipenmer u 3HaUE€HHE OPTaHUYECKON XUMUH, MTPEACTABICHUE O
MHOT000pa3uH OPraHUICeCKUX COCTUHECHUI

01.09.

2023

https://
resh.edu.ru/

subject/

DIIEKTPOHHOE CTPOCHUE aTOMa yriepoaa (OCHOBHOE U BO30YKAEHHOE

cocTosiHUS). BajeHTHBIE BO3MOXKHOCTH aToMa yriepoja

06.09.

2023

https://
resh.edu.ru/

subject/

XumMmmdeckas CBSI3b B OPraHnvCCKUX COCAUHCHUAX. MexaHnu3MEI
O6pa30BaHI/I$I KOBaJICHTHOM CBs3U, CITIOCOOBI pa3pbiBa cBs3ei

06.09.

2023

https://
resh.edu.ru/

subject/

Teopus cTpoeHus oprannyeckux coeannennii A. M. bBytneposa

08.09.

2023

https://
resh.edu.ru/

subject/

Buns! nsomepuu: CTpyKTypHasi, IpOCTPAaHCTBEHHAsI. DJIEKTPOHHBIE
3¢ eKThl B MOJIEKYJIaX OPraHMYECKUX COeIUHEHHI

13.09.

2023

https://
resh.edu.ru/

subject/

[TpencraBnenue o kiaccupUKAMU U CHCTEMATHIECKAs
HomeHnkiarypa (IUPAC) opranndeckux BemiecTs

13.09.

2023

https://
resh.edu.ru/

subject/

Knaccuukarus peakiuii B OpraHHueCKON XUMUU

15.09.

2023

https://
resh.edu.ru/

subject/

Cucrematn3anms 1 O606H.IGHI/IC 3HAHMI 110 TEME

20.09.

2023

https://
resh.edu.ru/

subject/

AJKaHBI: TOMOJIOTHYECKUH psif, obmas ¢popMmyna, HOMEHKIATypa U
H30MEPHSI, JIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYT

20.09.

2023

https://
resh.edu.ru/

subject/

10

Du3nueckre ¥ XUMUYECKHE CBOICTBA aJIKaHOB

22.09.

2023

https://
resh.edu.ru/

subject/

11

HaXO)K,Z[eHI/Ie AJIKaHOB B IIpUPOAC. Cnoco0Obl MOJYyUCHUA U
MMPUMECHCHUC AJIKAHOB

27.09.

2023

https://
resh.edu.ru/

subject/

12

[uknoankansl: o6mias Gopmysa, HOMEHKIATYpa U U30MepHs,
0COOEHHOCTH CTPOCHHS U XUMHUYECKHX CBOMCTB, CIIOCOOBI
MOJTy4CHHs] ¥ PUMEHEHUE

27.09.

2023

https://
resh.edu.ru/

subject/

13

Pemenne pacuéTHbIX 3aa4 Ha ONPEAEICHUE MOJIEKYJIIPHON
(OpMyJIBI OPraHUYECKOTO BEIIECTBA I10 MACCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXOAAMINX B ero coctaB. CucteMarn3anus 1 00001menne
3HAHUU 110 TEME

29.09.

2023

https://
resh.edu.ru/

subject/




14

AJIKEeHBI: TOMOJIOTHYECKHUH psf, o0mas hopmyiia, HOMEHKIIATypa,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTpoeHHEe MoJleKy1. CTpyKTypHas
U IMC-TPAHC-U30MEPHsI AJIKCHOB

04.10.

2023

https://
resh.edu.ru/

subject/

15

Du3nuecKue U XUMUYECKUe CBOICTBa ankeHoB. [IpaBumo
MapkoBHHKOBa

04.10.

2023

https://
resh.edu.ru/

subject/

16

Crioco0b1 osTyueHHs U IPUMEHEHHE alKeHOB. Pelnienne pacaeTHbIX
3aj1a4 Ha ONpEeNICHNE MOJIEKYJIIPHON (OPMYJIBI OpT.BEIIeCTBa

06.10.

2023

https://
resh.edu.ru/

subject/

17

IIpaxtryeckas pabora Ne 1 o teme "Ilonmydyenue 3tuneHa u
M3y4YEeHHE €ro CBOUCTB"

11.10.

2023

https://
resh.edu.ru/

subject/

18

CTapTOBafI JUardHoCTuka

11.10.

2023

https://
resh.edu.ru/

subject/

19

AJKaIMeHBI: CONPSOKEHHBIE, M30JMPOBAHHBIC, KyMYJIHPOBaHHBIC.
OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHUS

13.10.

2023

https://
resh.edu.ru/

subject/

20

XUMHUYECKHE CBOMCTBA CONPSKEHHBIX IUEHOB

18.10.

2023

https://
resh.edu.ru/

subject/

21

CriocoObI MoTydeHHs ¥ TPUMEHEHNE AJIKaINEeHOB

18.10.

2023

https://
resh.edu.ru/

subject/

22

ATKUHBI: TOMOJIOTHYECKHH psif, 001Iast hopMyia, HOMEHKIATYpa,
SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI, (PH3HUECKUE
CBOMCTBa

20.10.

2023

https://
resh.edu.ru/

subject/

23

XHAMHAYECKHE CBOMCTBA aJIKHHOB

25.10.

2023

https://
resh.edu.ru/

subject/

24

KauecTBeHHEIC pCakun Ha TpOﬁHyIO CBA3b

25.10.

2023

https://
resh.edu.ru/

subject/

25

Crioco0bI MOJYYCHUSA U MPUMCHCHUC AJIKWHOB

27.10.

2023

https://
resh.edu.ru/

subject/

26

Pemenue 3ana4: pacy€rsl 10 ypaBHEHUIO XMMUUYECKOH pEaKLIU

08.11.

2023

https://
resh.edu.ru/

subject/

27

Cucremaruszanus U 00001eHNEe 3HAHUN 110 TEME

08.11.

2023

https://
resh.edu.ru/

subject/

28

ApeHbI: TOMOJIOTHYECKUH psift, o0mas popmyIia, HOMEHKIATYpa.
DJNEeKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT O€H30J1a H
TOJIyoJIa, MX (pu3nvecKue CBOHCTBA

10.11.

2023

https://
resh.edu.ru/

subject/

29

XHUMHYECKHE CBOMCTBA APEHOB: PEaKIMHU 3aMEILEHUS

15.11.

2023

https://
resh.edu.ru/

subject/

30

XUMHYECKHE CBOMCTBA ApCHOB: pCaKMK NPUCOCANHCHUA,
OKHCJICHHE TOMOJIOrOB OeH30J1a

15.11.

2023

https://
resh.edu.ru/

subject/

31

Oco0eHHOCTH XUMHYECKUX CBOWCTB CTHPOJIA

17.11.

2023

https://
resh.edu.ru/

subject/




32

Pemenne pacyéTHBIX 3a/1a4 Ha ONPEAEICHIE MOJICKYIISIPHOM
(OpMyJIBI OPraHUYECKOTO BELIECTBA

22.11.

2023

https://
resh.edu.ru/

subject/

33

Crioco0Obl MOJYy4YCHUA U IPUMCHCHUC apCHOB

22.11.

2023

https://
resh.edu.ru/

subject/

34

I'enermdeckas cBsI3b MEXAY pa3IMIHbIMU KJIaCCaMU YTJIEBOAOPOI0B

24.11.

2023

https://
resh.edu.ru/

subject/

35

Pacu€tpl o ypaBHEHUAM XUMHUYECKUX peakiuii. CucremaTu3anus u
000011IeHNe 3HaHUH 110 TeMe

29.11.

2023

https://
resh.edu.ru/

subject/

36

[puponnsrii ra3. [lomyTHBIC HEPTIHEBIEC Ta3bl

29.11.

2023

https://
resh.edu.ru/

subject/

37

KaMeHHBIH yrosb ¥ NPOAYKTHI €ro nepepaboTku

01.12.

2023

https://
resh.edu.ru/

subject/

38

Hedtp u ciocoObI e€ nepepadotku. [IpuMeHeHne NPOAYKTOB
nepepaboTku HeBTH

06.12.

2023

https://
resh.edu.ru/

subject/

39

I'enermdeckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMU YTJIEBOAOPOA0B

06.12.

2023

https://
resh.edu.ru/

subject/

40

FaJ’IOFeHOHpOH3BO}IHHe YTJI€BOAOPOAOB: DJICKTPOHHOC CTPOCHUC,
pCakun 3aMECIICHUS TaJIOrCHa

08.12.

2023

https://
resh.edu.ru/

subject/

41

JelicTBue 1Ie104Yel Ha raloreHnpou3BogHbIe. B3aumopaeiicTeue
JIUTAJIOreHAIKaHOB ¢ MarHueM M IIMHKOM

13.12.

2023

https://
resh.edu.ru/

subject/

42

Cucremaruzanus 1 00001IeHIe 3HAHUI 110 pa3ieny
"Yrinesogopoasr"

13.12.

2023

https://
resh.edu.ru/

subject/

43

Kontpomnsaas pabora mo teme "YrieBomoposr"

15.12.

2023

https://
resh.edu.ru/

subject/

44

[IpenensHBIC OJHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHUN Psil, 0OmIast
dopmyIa, cTpoeHHe MOJIEKYJI, H30MEpHsl, HOMEHKJIATypa,
kiaccuukarys, Gu3ndeckne CBOHCTBA

20.12.

2023

https://
resh.edu.ru/

subject/

45

XHUMHUYECKHE CBOMCTBA MpeACIbHBIX OHOATOMHBIX CITUPTOB

20.12.

2023

https://
resh.edu.ru/

subject/

46

Crioco06b! Oy9IeHNsI ¥ IPUMEHEHHE OJHOATOMHBIX CITUPTOB

22.12.

2023

https://
resh.edu.ru/

subject/

47

[Tpoctbie 3¢upb: HOMEHKIATYPA M U30MEPHSI, 0COOCHHOCTH
(GU3NYECKUX 1 XUMUYECKHX CBOMCTB

27.12.

2023

https://
resh.edu.ru/

subject/

48

MHoroatoMHbIe CIIUPTBL: STUWICHIJIMKOJIb U INTUICPUH, UX
(1)I/I3I/I‘ICCKI/IC M XUMHYCSCKHE CBOMCTBA

27.12.

2023

https://
resh.edu.ru/

subject/

49

Crioco05! MOTy9YeHNs ¥ TPUMEHEHHE MHOTOATOMHBIX CITUPTOB

29.12.

2023

https://
resh.edu.ru/

subject/




50

®deHoi: cTpoeHHe MOJICKYJIBI, PU3MUecKre cBOWCTBA. TOKCHIHOCTH
(deHoMa

https://
resh.edu.ru/
subject/

51

Xumudeckue cBoiicTBa heHOMa

https://
resh.edu.ru/
subject/

52

Crioco0bI ToJTyYeHust 1 IpUMeHeHHne QeHoa

https://
resh.edu.ru/

subject/

53

[paktrdeckas padora Ne 2. Pemenne sKcriepuMeHTaIBHBIX 3a1a4 110
teme "CrupTsl ¥ peHos"

https://
resh.edu.ru/

subject/

54

Cucremarnsanus ¥ 00001IeHNe 3HAHUH 110 TEME

https://
resh.edu.ru/

subject/

55

AJBIIETUIBI ¥ KETOHBI: JJIEKTPOHHOE CTPOCHHE KapOOHUIIBHOM
TPYTIITEL, TOMOJIOTHYECKHE PSIBL, 00ImIas GopMyIia, H3oMepus U
HOMEHKJIATypa

https://
resh.edu.ru/

subject/

56

AJbIeru/pl U KETOHBI: (PU3MUECKHE CBOMCTBA; peaKIiu
MIPUCOETUHEHUS

https://
resh.edu.ru/
subject/

57

peaKHI/II/I OKHUCJICHUA U KAYECTBECHHBIC PCAKIINU aJIbACTUI0B U
KCTOHOB

https://
resh.edu.ru/
subject/

58

CriocoObI MoTyYeH sl ambACTHIOB U KETOHOB

https://
resh.edu.ru/
subject/

59

OHOOCHOBHEIC TIPE/ICIbHBIC KAPOOHOBEIC KUCIOTHI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKYI

https://
resh.edu.ru/

subject/

60

H3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, HX (PH3HYCCKHEC
CBOMCTBa

https://
resh.edu.ru/

subject/

61

XUMHYECKHE CBOMCTBA MMpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX
KHUCJIOT

https://
resh.edu.ru/
subject/

62

OcobeHHOCTH CBOWCTB MypaBBEMHOM KHCIOTHL. MHOTOOOpasue
KapOOHOBBIX KHCIIOT

https://
resh.edu.ru/
subject/

63

Oco0eHHOCTH CBOWCTB: HEMPEAENBHBIX U apOMaTHIECKUX
KapOOHOBBIX, AUKAPOOHOBBIX, THAPOKCHUKAPOOHOBBIX KHCIIOT.
[TpescTaBuTEnH BHICIINX KAPOOHOBBIX KHUCIOT

https://
resh.edu.ru/
subject/

64

IlonsTue o MMPOU3BOAHBIX Kap60HOBLIX KHUCJIOT

https://
resh.edu.ru/

subject/

65

Croco0b1 MOJYy4YCHUA U IPUMCEHCHUC Kap6OHOBBIX KHCJIOT

https://
resh.edu.ru/

subject/

66

Crnoxwuble 3(Upbl: TOMOJIOTHYECKUH psifL, o0mas popmMyia, H3oMepus
Y HOMEHKJIATypa

https://
resh.edu.ru/

subject/

67

Ou3NIecKre U XUMHUIECKHE CBOHCTBA H(PHPOB

https://
resh.edu.ru/

subject/

68

Pemenue pacu€THBIX 3aJa4: 10 YPABHEHUIO XUMUYECKOH PEaKLuHy,

https://




Ha OIpEACICHUC MOJ'ICKyJ'IHpHOﬁ q)OpMyJ'H)I OpPraHn4eCKoOro BEIIeCcTBa

resh.edu.ru/
subject/

69

[IpakTrdeckas pabora Ne 3. Pemenue sKkCiepuMeHTATBHBIX 33]1a9 110
teme "KapOoHoBbIe kucia0Thl. CiioxxHbIE 3QUpHI"

https://
resh.edu.ru/

subject/

70

JKupsr: crpoerne, pu3mUecKie U XUMHUIECKHE CBOICTBA (THAPOIH3)

https://
resh.edu.ru/

subject/

71

OCOOEHHOCTH CBOWCTB KHPOB, COJCPIKAIUX OCTATKH HEMPEIeTbHBIX
KHUPHBIX KUCIOT. JKupHI B Ipupoze

https://
resh.edu.ru/

subject/

72

MI)IJ'Ia KaK COJIM BBICIIIHNX Kap6OHOBI)IX KHUCJIOT, UX MOKOLICC
neiicrue. [TorsiTne o cuHTeTHYeCKHX Motonmx cpencteax (CMC)

https://
resh.edu.ru/

subject/

73

I'enetudeckas cBs3b YTIIEBOAOPOAOB U KUCTIOPOACOACPIKAIIIUX
OpPraHn4Ye€CKuX BCIICCTB

https://
resh.edu.ru/

subject/

74

Pacuérbl 10 ypaBHEHUSIM XUMHUYECKUX PEAKLIUN

https://
resh.edu.ru/

subject/

75

cucTeMaTu3anusa U 0000IeHe 3HaHU I

https://
resh.edu.ru/
subject/

76

OO01mmas XxapakTeprCTHKa YTIICBOAOB 1 KJIacCH(HUKANHS yTIIEBOIOB
(MOHO-, T1- ¥ TIOJTUCaXapUIbI)

https://
resh.edu.ru/
subject/

77

MOHOC&X&pI/I,HLII (bPISPI‘lCCKI/IC CBOMCTBA U HaXO0XIACHUC B MIPUPOJALC

https://
resh.edu.ru/
subject/

78

[TpuMeHeHMe TIIOKO3HI, €€ 3HAUCHHE B KHU3HEACSITCITHPHOCTH
opraHuzma

https://
resh.edu.ru/

subject/

79

Hucaxapuapl: caxaposa, MaibTO32a U JIakTo3a. HaxoxneHue B
MPUPOJIE U IPUMEHEHHUE NUCaAXapUIOB

https://
resh.edu.ru/

subject/

80

ITonucaxapuasl: CTPOCHNE MAaKPOMOJIEKYI, DH3UUECKUE U
XHUMHYECKHE CBOICTBa, MPUMEHEHNE

https://
resh.edu.ru/

subject/

81

[Tousarue 06 HCKYCCTBEHHBIX BOJIOKHAX

https://
resh.edu.ru/

subject/

82

Pemenue PaCUCTHRIX 3a/1a4 Ha ONPEACIICHUEC JOJIN BbIXOAa MPOAYKTa
pCakun OT TCOPECTUICCKHU BO3MOKHOT'O

https://
resh.edu.ru/

subject/

83

CucreMarusanus 1 0000IIeHIE 3HAHUI 10 pa3eny

https://
resh.edu.ru/

subject/

84

KonrponbHas padora o Teme "Kuciopoacoaepxamiue
OpraHuy4ecKue coeMHeHus"

https://
resh.edu.ru/

subject/

85

AMUHBIL: KITacCUpUKAIHA, CTPOSHIE MOJIEKYJI, 001as hopmya,
M30Mepusi, HOMEHKJIaTypa U (pu3ndeckue cBoiicTBa

https://
resh.edu.ru/

subject/

86

XUMHYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘ICCKI/IX aMHWHOB

https://
resh.edu.ru/




subject/

87

AnnnuH: CTPOCHHUE aHNIINHA, 0COOCHHOCTH XUMUYECKHX CBOWCTB
aHuJInHa

https://
resh.edu.ru/

subject/

88

Crioco051 TIoITyueHusI ¥ IPUMEHEHHNE ann(aTHIecKuX aMITHOB

https://
resh.edu.ru/

subject/

89

AMMHOKHCIIOTBI: HOMEHKJIATYpa ¥ n30Mepusi, GU3NUECKHEe CBOWCTBA.
OTtaenbHbIE IPEICTaBUTENHN 0-aMHUHOKHUCIIOT

https://
resh.edu.ru/
subject/

90

XHMMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, NX OMOJOTHYECKOE 3HAUEHHE
AMHUHOKHUCIIOT. CI/IHTeS nu FM}IpOIlI/IS ICIITUA0B

https://
resh.edu.ru/
subject/

91

Benxu kak mpupoIHBIE TOIUMEPHL; CTPYKTYPHI OSJIKOB

https://
resh.edu.ru/
subject/

92

XuMHuecKue cBoiicTBa OEIKOB

https://
resh.edu.ru/

subject/

93

A30Tcoz[ep>1<amne IrETCPOLUUKIINYCCKUEC COCANHCHUA. HyKJ’IeI/IHOBI)Ie
KHCJIOTBI: COCTaB, CTPOCHUC U OHOJIOrHYECKas POJIb

https://
resh.edu.ru/

subject/

94

[MpakTrueckas padora Ne 4. Pemenue skcriepuMeHTaIBHBIX 3aa4 110
TeMe "A30TcoaepaKaliie OpraHn4ecKue CoeInHEHN"

https://
resh.edu.ru/
subject/

95

[MpakTrueckas padora Ne 5. Pemenue skcriepuMeHTaIBHBIX 3a4a4 110
TeMe "Pacnio3HaBaHKMe OpraHMYeCKUX COEAUHEHUH"

https://
resh.edu.ru/
subject/

96

KonTponbHas padora 1o teme "A30TcouepxKaiiye OpraHuueckue
coequHEHN"

https://
resh.edu.ru/

subject/

97

OCHOBHBIE MIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COC]:[I/IHCHI/Iﬁ n
METOAbI UX CUHTE3a — NOJIMMEpHU3alys U IMOJUKOHACHCAIUs

https://
resh.edu.ru/

subject/

98

[Tnactmaccel. YTunuszauus 1 nepepadoTKa riacTuka

https://
resh.edu.ru/

subject/

99

BHaCTOMepH: HaTypaJ'ILHLIﬁ CUHTCTUYCCKUC KaAYyTYKU. Pe3una

https://
resh.edu.ru/
subject/

100

Bonokna: HATypaJIbHbIC, HCKYCCTBCHHBIC, CHHTCTUYICCKHC.
HOJ’II/IMepr CIICIIMAJIbHOI'O HA3HAYCHUA

101

[IpakTrdeckas pabora Ne 6. Pemenue skciepuMeHTATBHBIX 33]1a4 110
TeMe ""Pacrio3HaBaHue miacTMacc ¥ BOJIOKOH"

https://
resh.edu.ru/

subject/

102

HpOMe)KyTOLIHaﬂ aTTeCTanus

https://
resh.edu.ru/

subject/

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIHEYEHUE OBPA3OBATEJIBHOT' O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 11 xmacc/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., Jlyaun B.B.; mox penakmueit Jlyanaa
B.B., O0mecTBo ¢ orpaHHYeHHOI OTBETCTBEHHOCTEIO «JIPODA»; Akunoneproe odmiectBo «3marensecTBo
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI JIJI51 YAUTEJISA

1) Epemun B.B. Xumus: Yriay0saennstit yposens: 10 knacc: yueOnuk/B.B.Epemun, B.U. Tepenun,
A.A.lpo3nos, B.B.JIynun; noa.pen.B.B.JIynuna.-7 uzaanue., crepeotuin.-M.: JIpoha,2020.-446, (2)c.:wi.-
(Poccmiickmii yaeOHUK).

2) Xumus: 10 xmacc: yrayOiieHHBIH YpOBeHb; YUeOHUK IS YIaIIIXCs 001eo0pa3oBaTeIbHBIX
yupexknennit/H.E.Ky3unenosa, H.H.I'apa, 1.M.TuroBa.; nox penakiwueii npod. H.E.Ky3nenosoii. —n3nanue,
mepepab.-M.: Berrana-I'pad, 2017.- 448c.:m.

3) 3anaunuk: H.E. Ky3nenona, A.H. JleBkun. 3agaunuk no xumud ., 10 knace. Jonymeno MO PO — M.: -
«BenTana — I'pad», 2011.-144.-n1.

4) KyszuenoBa H.E., TutroBa .M., I'apa H.H., XKerun A.IO. IIporpamMmsr o xumuu 8-11 kmaccsr.- M.:
Benrana-I"pad, 2011 — 156 c.

5) Ky3uenosa H. E. Xumus: 11 kmace: mpodmIIsHBIH YpOBEHB: YICOHHK JUIS yUAITUXCS
obmmeobpazoBatensHbIXyupekaeanii: B 24. U.1 / H. E. Ky3nenona, T. H. Jlureunosa, A. H. JI€Bkun; mox pex.
mpod. H. E. Ky3znenosoii. — M. :Benrana-I'pad, 2010. — 208 c. :n.

6) Ky3nenosa H. E. Xumus: 11 kmace: mpodHIIbHBIH YPOBEHB: YICOHHK JUIS yUAITUXCS
o0rreoOpazoBaTenpHbIX yupexkaenuii: B 24. U.2 / H. E. Ky3uenosa, T. H. JlutBunosa, A. H. JIEBkuH; mox pej.
npod. H. E. Ky3nenosoii. — M. :Benrana-I'pad, 2010. — 256¢. :un.

7) Xumus: 11 kmacce: yriayOJeHHBIH YPOBEHD; YUCOHUK IS YUAIMXCS 0011e00pa3oBaTeIbHbBIX
yupexxaenuit/H.E.Ky3uenora, T.H.JIlutsunosa, Jleekun A.H.,.;3-e-u3nanue, nepepad.-M.:Benrana-I'pad,
2017.- 432c.:um.

8) Jlerkun A. H., Ky3nenosa H. E. 3agaunnk mo xumun: 11 xiracc: g ygamuxcs o0meo0pa3oBaTeIbHBIX
yupexaenuii. — M.: Benrana—I'pad, 2009. - 240 c.

9) Papenkuit A. M., l'opmikosa B. I1., Kpyrnukosa JI.H. [lunakruyeckwii matepuan mo xumun aus 10-11
KJIacCOB: mocobue s yunrtens. — M.: [Ipocsemenue, 1999.

10) HlaranoB M. A. Ypoku xumuu: 11 kiace: merogudeckoe nocodue. — M.: Benrana-I'pad, 2010. 144 c.

11)

HUPPOBBIE OBPA3BOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1 Xumus ¥ )KA3HB: HAYYHO—TIOMYJISIPHEIN XKypHat http:/www hij.ru

2 Amxumuk http://www.alhimik.ru

3 A30yka BeO-mmoncka s XUMHUKOB http://www.chemistry.bsu.by/abc

4 Ananmutudeckas Xxumus http:/ www.geocities.com/novedu

5 Kypc oprannveckoii xumuu 3a 10 kiacc http://formula44.narod.ru

6 Mup xumun http://www.chem.km.ru

7 Opranunyeckast xumus http://cnit.ssau.ru/organics

8 OTKpHITHIA KoJuIeK: XuMus http://www.chemistry.ru

9 Xumus mis Beex http://www.informika.ru/text/database/chemy/START.html
10 OkcriepumenTanbHas xuMus http://www.chemexperiment.narod.ru

11 Dnexrponnas 6ubnmoreka o xumuu http://www.chemnet.ru/rus/elbibch.html
12 Nndopmanus o xumuu http://chemistry.nm.ru

13 T'azera “Xumus” http://www.chemrar.ru



