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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE CpemHEro o0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHOM 00pa3oBaTENbHONM MPOTPAaMMBI  CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DegepaibHOM  TOCYIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepauuy, peaqu3yONIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKEeHUI «CTpaternn pa3BuTUs BocnHTaHus B Poccuiickoi
Odeneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPENEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yuebHoro npeameta «Xumusi» a1 10-12 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
coJlep KaHMsl, pe3yJlbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyJaroluxcs Ha YpOBHE CpPEJHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XHMHUSA», COIEPKAHUE M IOCTPOEHHE KOTOPOIO OIpENEseHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMxX 1ened M MNPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAloIleM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTHMW HampaBlieHa Ha peElIeHHe
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepkanue npeamera «Xumus» (10—12 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B PA3TUYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEpPXaHUsl, KOTOPBIX SBJISIOTCS OCHOBBI 0A30BOM HAYKU: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIACHUS O BElIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (PYHKIUH STOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jaomnosHsercs B kypcax 10 u 11-12 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, pEUICHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJIOTHYECKUX NpodiieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPHUHATHIE MNPOrpaMMON IO XUMHUU MOJIXOJbl K OINPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMAaIK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHM 1eJied W3y4YeHUs NpeIMeTa HallpaBJIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —12 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TIOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3alUy, BIAJCIOLIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3y4YeHUM MpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pEelIeHus MmpoliieM, MOoucKa, aHajau3a U 00paboTku MHGOpMALIHH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIs MOUCKA W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
PaLMOHAIBHOTO MPUPOIONIOJIb30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I8 NPUHITUS TPAMOTHBIX pEIICHUNA B
CUTYaLIHsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUs Yy4eOHBIM MpeIMET
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM Y4YEOHBIM
IIPEIMETOM.

Yucino yacoB B coorBeTcTBUU ¢ yueOHbIM Tu1anoM ['KB (C) OV «YKII npu ®KY
«KIT Ne3 YOCHH Poccuu mo bpsiHckol obOnacTu» g U3ydeHUs «XUMHID)

(6a3oBbIii ypoBeHb) - 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B Heneno), B 11
kiacce — 34 gaca (1 yac B Henenmo), B 12 knacce — 34 yac (1 gac B Hezernto).

dopma MPOMEKYTOUHOM aTTeCTallMi — KOHTPOJIbHAS padoTa.



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriepoja. XHMHYEcKas CBSA3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAMHEHUU. MONeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupUKAMK OpraHuyeckux BenlecTB. IlloHatne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KjacCU(UKALUS OPraHUYECKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtaned yriaepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs, JUMEpU3ALUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUMH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoyuyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTeHa Ha TUAPOKCOTPYNIYy, HUTPOTPyNIy, [HAHOTPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICHCTBUE allE€THIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMosornyeckuit psg, oOuias Gopmyna, H30MepuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJICTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbBIX )KUPHBIX KUCIOT. KUpBI B IPUPOJE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupru6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMMe U HEBOCCTAaHABIMBAOIINE AUcaxapuasbl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJIECHCTBHUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKlUUU Ha albJerubl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, odmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomatuyeckoro pspa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 ¥ THUIPOJIN3 MENTHUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMs BEIIECTB M WX IMpEBpallCHUIl:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpaIllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMysIbl OPraHMYECKOTO COCAUMHEHHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (POpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XUMuUdeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NepUOANYECKOr0 3akoHa U [leproanyeckoi CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. Bomopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucreMax. MctuHabie pacTtBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpHUBHAIBHBIC
Ha3BaHUS OTJEIBHBIX IPEACTABUTENECH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TeriaoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoxuMuyeckne ypaBHEHUSI.

CKOpOCTh XMMHYECKOM peaKIuy, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (PaKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OO6patumMble U HeOOpaTHUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHUsl. DaKTOpbl, BIUSIONIME HA MOJIOKEHUE XHUMHYECKOTO
paBHOBECH: TEMIIEpaTypa, JABJICHUE U KOHLUEHTPAIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas nuccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOJHBIX pacTBOPOB: KHUCIIOTHAs, HEWTpasbHad,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE — peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTaHOBUTENb. [Iporecchl OKHUCIEHHUS W BOCCTAHOBIICHUS.
Baxkneiiime OKMUCIMTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpPOHHOro OanaHca.
DNeKTpoJIn3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
pa3lIoKEHUE TEPOKCHAAa BOJAOpOAAa B NPHUCYTCTBHM KaTalIU3aTopa, MOJIEIH
KPUCTAUTMUECKUX PEIIETOK, IPOBEACHUE peakluii HOHHOIO 0OMEHa, ONpeesIeHNe
Cpelbl pacTBOPOB C MOMOLIBIO HHJWKATOPOB, M3YYEHHE BIIMSHUS PA3THYHBIX
(GakTOpoB Ha CKOPOCTbh XHWMHUYECKOM pEAKIUU M TMOJOKEHUE XHMHUYECKOTO
paBHOBECHS.

12 KJIACC
OBIIIASA U HEOPTAHNYECKASA XUMUSA

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckod CUCTEME  XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XMMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHelne KucaopoacoaepKalime



COEUHEHUsI rajoreHoB. JlabopaTopHble U MPOMBIIUICHHbBIE CIIOCOOBI MOTYyYEHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azota
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CrnocoObl MOMydyeHUs, (PU3NUYECKUEe U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BELIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B IleprondecKkoi cCUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAITYpPrus, NAPOMETAJUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BELIECTB U UX COCTUHEHHUI.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHE U



XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTHKa MeTawioB moOouHbXx mnoarpymnn  (B-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHU/IA IIUHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Y4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB ATIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS ueioBedecTBa. [lorsaTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.



XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJb30BaHUS TPENapaToB OBITOBOM XWMUU B MOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CIH OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallud BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTAa PEAKUUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHW4ecKol XuMuM B 11 Kkjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHME BEIECTBA, HACAJbHBIA ras,
duznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, dKocucTema, ouocdepa, Mmetaboanu3M, MaKkpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,

pecypCHl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
nperaparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, J3JICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW JEATEITLHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B MpoIecce peaau3aiud 00pa3oBaTeIbHOU JIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBUJIIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUeOHOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIUU O MEPEOBBIX JOCTIKEHHUSIX COBPEMEHHOW OTEUYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATEeIbHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrHMX BHJAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUH TI0 XUMMUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOJeM, BIUSHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpene, YMEHHsSI IPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0jeM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOJIh30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHN0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPIus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIne dbopmupoBanue (yHKIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyallU3UpPOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TOHATUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY H3ydaeMbIMU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITETIbHO C(OpMYyIHpOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bOopMyIMpPOBATH 3alpPOChl U MPUMEHATH PA3IMUYHbIE METOJbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  IPEACTABICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY 00CYXKIaeMON TEMBI B X0/ TUAIOTA W/WJIH
JMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYITHUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOTHEHHS TPE/TIOKESHHOM 3a1a4H;

BBICTYIIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peau3allii y4eOHOTO MPoeKTa, U (GOopMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3¢ (deKTUBHBIA CHOCOO MX pElIeHHs C Y4ETOM IIOJIyYE€HHS HOBBIX 3HAHUHM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHWs BKIIOYAIOT CHEU(PUICCKHE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX ¢ XUMHen. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl IPEACTABICHBI 110 TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUH OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIUH, B obecrieueHUn palMOHAIBHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKENET, GyHKIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIe, COKpalllEHHbIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTUYECKAs), H30MEpPbI, T'OMOJOTMYECKUWA psALd, TOMOJOTH, YIIEBOJOPOMBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUs MaCChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS BHEPrUM NP XUMUYECKUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUS IPUYUHHOCTUA U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3MaX XHWMHUYECKHX pPEAKUUH, TEPMOAMHAMUYECKUX U KHUHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekThi, opueHTanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepadOTKU HEPTH);

Cc(OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTepHble MPHU3HAKU MOHATUM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS MPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEaKUUA U PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTABJICHHS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X IMOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHU;

U3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOEHUIO K ONPEAeIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
ATWICHTJINKOIb, (eHON, (GOpMaNbIETH, aleTalbIeTHI, aleToOH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHHUSI ONpPENEsATh BHJI XUMHUYECKOW CBSI3U B
OPTaHWUYECKUX COCIWHCHHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUAd C UCIOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chlpbs  (He(Thb, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKH MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOIO NOHMMAaHHWS CYIIHOCTH MATE€pUaJbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH pacdy€Tbhl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKHUX PEAKIMH C UCMOJIb30BaHUEM (DU3HMUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBAThH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOIb30BATh MOJYYEHHbIC 3HAHUA JJIs1 MPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBECHHBIE pEAKIMM YIJIEBOJOPOJOB pPAa3IMYHBIX KJIacCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BeEleCTBaMU U Ja0OpaTOpPHBIM 00OpPYIOBaHUEM,
dopMynupoBaTh 1L€db HUCCIENOBaHUS, INPEICTaBIsATh B pa3iudHON (dopme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBBS, OKPYXAOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS pUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBol nHpopmManuu, MHTepHeT U apyrue), KpUTUYECKH
aHaJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIUIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAlIe, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHUYECKAsT JUCCOLMAILMSA, CTENEHb JUCCOLMAINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWS, JIEKalMe B OCHOBE MOHUMAaHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHECHUSIX, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa, uCHONB3YsS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuogaMm u rpynmnam  Ilepuommueckount cucremsr [ .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
TUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX M
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPTETHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCThL YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIEIOBAHUU BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BElIECTBA WM 00BbEMA rasa 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os.

12 KJIACC

[IpenMeTHbIe pe3ylabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XUMUSD) OTPaXKaroT:

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIbIO HWHIUKATOPOB, HM3YYCHUE BIUSIHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
ASKCIEPUMEHTANbHBIX 3a7a4 1o TemaM «Mertame» u  «Hemeramis») ¢
COOJII0JIEHNEM TpaBUiI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHBIM



oOopynoBanueM, (HOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, TIPEICTABIATh B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIIO/IATh MPaBUiIa MOJb30BaHUS XUMUYECKOM
nocynoi u naboparopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl U JOCTHUXKEHHsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTO JEUCTBUSL HA YKUBBIE OPTAHU3MbI ONPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGPOpMAIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

dopMa MPOMEKYTOUHOM aTTeCTallMK — KOHTPOJIbHAs padoTa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 6 bubamorexa LOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 6
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 9 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 4
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 1 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 3 1 https://m.edsoo.ru/d6adfe50
Wroro no pazueny 22
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 7 1
Criupret. denon https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 13 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
. 7
33 YTIeBOMEI https://m.eds00.ru/d69df650
Hroro no pazgeny 27
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 8 https://m.edsoo0.ru/d69df650
Hroro mo pazueny 8
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 5 htts://m.edsoo.ru/d69df650
Hroro no pasneny 5
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 1 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 14 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 34
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

12 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Heopranmueckasi XuMust
bubmuoreka [{OK
1.1 H 17 1
CMCTaILIH 3 https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.2 M 1 2 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny
Paszgea 2. Xumusd U :KH3Hb
51 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U 4 bubnnorexa [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Htoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo 4acoB
Ne Tema vpoKa K I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHBIE PAKTHUCCKUE v yenns o0pazoBaTellbHbIE pecypchbl
padoThI padoThI
IIpeamer u 3HaueHue
OpPraHHYeCKON XUMUH,
Hp €CTaBJICHUE O 1 Bubmiorexa LIOK
p https://m.edso0.ru/3686e6f5
MHOT'000pa3uu OpraHuIeCKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHHUE aTOMa
yriaeponaa (OCHOBHOE U Butmorexa LIOK
BO30YKIEHHOE COCTOSTHUS). 1 https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOKHOCTH
aToMma yriiepozaa
XUMH4ecKast CBA3b B
OpraHNYeCcKUX COeOUHEHUIX.
l\/lfexaHmMm 00 a3I([)BaHI/I;1 1 bubmiorexa HOK
. P https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoeHUs
P P . 1 bu6mmoreka [IOK
OPT2HHIECKIX COEHHCHHA A. https://m.edsoo.ru/9e595ch8
M. bytieposa
Bunpl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS.
31.]3'IGKTp OHHbIE 2P PEKTHI B 1 bubmorexa LIOK
P https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHuYeCKUX
COETUHEHUN
IIpencraBnenue o
KJfacl([:H(bHKauHH u 1 bubmmorexa LOK
https://m.edsoo.ru/c212dd21
cUCTEMATHYECKas



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

nomenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB
Knaccudukamnms peakiuii B
OPraHu4YeCKON XUMHH

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmas hopmyia,
HOMEHKJIATYypa U U30MEpHs,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

bu6mmoreka [IOK
https://m.edsoo.ru/25a14636

10

11

12

dusznyeckre 1 XUMHUYECKHAE
CBOMCTBA aJIKAaHOB

Haxoxnenue ajikaHoB B
npupoae. CriocoOsl MmosrydyeHus
Y IPUMEHEHNE AJIKAHOB

[{ukmoankaHbl: 00IIast
dbopmya, HOMEHKJIAaTypa U
n3oMepusi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKUX
CBOMCTB, CITOCOOBI OTyYEHUS U
IIPUMEHEHUE

Pemenne pacu€THbIX 3a1a4 HA
OIIpEAEIIEHUE MOJIEKYIIAPHON
(hopMyITBI OPraHHUYECKOTO
BEIIECTBA I10 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIAILINX
B ero cocras. CucremaTuzanus
1 00001IIeHNEe 3HAHUH 110 TEME

AJKEeHBI: TOMOJIOTUYECKHUN PS,
ob1mas popmyna,
HOMEHKJIATypa, JIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOEHUE
Mouiekyl1. CTpyKTypHasi ¥ LI1C-

bubmuoreka [JOK
https://m.edsoo.ru/3137711c

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

bubmuoreka [JOK
https://m.edso00.ru/156730d2

bu6mmoreka [JOK
https://m.edsoo.ru/bf84d8eb

bubmuorexa [JOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

TPAaHC-U30MEPUs AJIKCHOB

dusznyeckne ¥ XUMHUUECKHE

13 cBoiicTBa ankeHoB. [IpaBuio bubmnorexa [IOK
' https://m.edso00.ru/21069ccd
MapKkoBHUKOBA
14 CriocoOsl motyueHus: u bubnmoreka [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
I1 ol
15 Teﬁ?: ?l’f[‘i)?Ka:Hfl’daf:;;HJ:Ha E ° buGmiorexa LIOK
YHCHHC ITI https://m.eds00.ru/0941eed8
W3y4YEHUE €ro CBOMCTB
AnKaIueHbl: CONPsKEHHBIE,
o | Do, B 10K
YMYITHD ) https://m.eds00.ru/04298c0a
Oc00EHHOCTH 3JICKTPOHHOTO
CTPOCHHUS
17 XHUMUYECKHE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
18 CriocoObl TTOTy4eHHs U bubnnoreka [JOK
IIPUMEHEHHE AJIKAUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHH Psi,
19 ggﬁgzx?;ngy;I a;J'IeKT OHHOE 1 bubmmorexa LOK
ypa, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYI, (hU3NUecKre CBONCTBA
20 Ciocotm nonyacsin BuGmorera LIOK
i https://m.edso00.ru/23493a93
MIPUMEHEHHE ATKIHOB
ApeHBbI: TOMOJIOTHYECKUHN PsI]I,
obmas hopmyna,
21 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK

IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a M TOTyoJIa,
ux Qusnyeckue cBOMCTBa

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a92a7094

bu6mmoreka [JOK

22 XHUMUUECKHE CBOHCTBA APCHOB https://m.edsoo.ru/a44alae4
Pemenue pacuéTHpIX 3a7a4 Ha
23 onpe/IelICHUE MOJIEKYIISIPHOM bubnmoreka [JOK
(hopMyJTBI OPTraHHUYECKOTO https://m.edsoo.ru/53461a2c
BEILIECTBA
24 CriocoOsl motyueHus: u bubmmoreka [JOK
IIPUMEHEHUE apEHOB https://m.eds00.ru/6f717d09
o5 [Tpupoaustii raz. Hedgts u
croco0sbI €€ rnmepepaboTKu
["anorenonpon3BoaHbIE
26 YIJIEBOJOPOJOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOCHUE; PEAKIIMU 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajioreHa
| Comosemens oS Bumorea 10K
" pasa " Y https://m.edso0.ru/20e89f22
VYri1eBo10pObI
28 KonTponbhas pabota no teme bubnuorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
o6mmas ¢o a, CTpoeHuE
Y, pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kinaccupukanus, pusnyeckue
CBOICTBA
X .
30 1} H;VI iﬁ:glxe g BI({)ZI;;E;HHX bubmmorexa LIOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
C 0
31 1} HI/(I)I\(/:[(;HI:HEZH(?LI If(l){al./’ll“ﬂof/IHBIX bubmorexa [IOK
P a https://m.eds00.ru/484100000000000
CIIUPTOB
32 [Ipocteie adupsr: bubnuotexa [JOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

HOMCHKJIaTypa U H30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOWCTB

https://m.edsoo.ru/c2c788b2

MHoroaToMHBIE CIIMPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH, UX

bu6mmoreka [JOK

33 (hU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
ceoucTia. [Tonyyenue
DeHOoJI: CTPOCHUE MOJICKYIIEL,
34 (bml/mecmfe u XI/IMI/I‘ICCK}II/IC buGmorexa LIOK
. https://m.edso00.ru/2ce726f8
cBoiicTBa. CriocoObl MOTy4eHHUS
[IpaxTuueckas padora Ne 2.
35 Pemienue skcnepuMeHTaIbHBIX bubnmoreka [JOK
3ama4 o teme "CrupTel U https://m.edsoo.ru/fd0ced09
(heHobr"
Anbaeruabl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
36 KapOOHUJILHON TPYIIIIHI; bubnunoreka [JOK
TOMOJIOTMYECKHUE PsiJIbl, 0011ast https://m.edsoo.ru/b139beaa
dbopMmyna, nzomepus u
HOMEHKJIaTypa
AJbAETUAB U KETOHBI:
37 (1)H3§‘-I€CI§I/I€ Y XUMHUYECKUE bubmmorexa LOK
. https://m.edso00.ru/c887425c
CBOMCTBa
38 CrniocoOsI monyueHus bubnuotexa [JOK
aNbJETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE NpEETbHBIC
39 KapOOHOBBIE KUCIIOTHI: bubnnoreka [JOK
CTpOEHUE, U30MEPHS, https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa
XUMHUYECKUE CBOMCTBA
40 MPEACIIbHBIX OJTHOOCHOBHBIX Eubmiorexa LIOK
p 6 https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
41 OCOoOEHHOCTH CBOMCTB: bu6mmoreka [JOK



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/40e6e0e9

HenpeaeIbHbIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIUX
KapOOHOBBIX KHUCJIOT

CriocoObI mostyueHust u

https://m.edso00.ru/83a08773

bubmuoreka [JOK

42 TpuMCHEHHE KapOOHOBbIX https://m.eds00.ru/7c065c9d
KHCIIOT
Crnoxuble 3upsbL:

43 TOMOJIOTHYECKUH Psiji, o0IIast bubnmoreka [JOK
bopmya, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

44 Du3nYECKUEe U XUMUYECKUE bubmuoreka [JOK
CBOHCTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHUIO XUMHYECKON

45 peakiu, Ha OnpeiesieHre
MOJIEKYJISIPHOH (OPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[TpakTuueckas padborta Ne 3.

16 Pemenue skciepuMeHTAIbHBIX bubnunoreka [JOK
3ajau no Teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCIOThI. CioxHbIE Y3PUPHI"

Kupsl: ctpoenue, pusndeckue
47 u XIEMI/I%SKHG CBO%)CTBa bubmorexa [IOK
https://m.edso0o.ru/al19c5b98
(Tunponus)
MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KUCJIOT, HX
48 Molio ee aeiicteue. [lonstue o bubmnorexa [IOK
e 1 ) https://m.eds00.ru/3c566565
CUHTETHUUYECKUX MOIOIIUX
cpenctBax (CMC)
49 OO6mas xapakTepuCcTHKa bubnnoreka [JOK



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/3c566565

YIIIEBOJIOB U KJIACCH(UKAIIHS
YIJIEBOJIOB (MOHO-, IU- U
MOJTUCaxapu/Ibl)

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

Mounocaxapubl: puznueckue

bu6mmoreka [JOK

50 CBOUCTBA 1 HAXOAICHHC B https://m.edsoo.ru/b4bdda2d
pupoze
[IpuMeHEeHME TIIFOKO3BI, €€

51 SHI;HCHI/IC 5 ’ bubnuoreka [JOK

https://m.edsoo.ru/5e61122d
YKU3HEEATSIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxaposa,

52 MaJibT03a U JIaKTOo3a. bubmuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapHIOB
[Tonucaxapuael: cTpoeHUE

53 MaKpOMOJIEKY, GU3NYECKUE U bu6mmoreka [JOK
XHMHYCCKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

54 Cucremaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUU 110 pa3jeny https://m.edso00.ru/08d4364c
KoHnTtponbHas paboTta 1mo Teme

55 "KI/IC;I)O 07ICO pe Karue Enbmiorexa LTOK

POAICOACP AL " https://m.eds00.ru/42c6678e
OpraHUYeCcKUe COeTMHEHUS
AMUHBI: K1accuduKarms,
CTpOCHME MOJIEKYJI, 001as
56 (b(f) MyJ1a I/I30MeyI/I}I B bubmmorexa LOK
PMYyJIa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U PU3nYecKue u
XHMHUYECKHE CBOMCTBA
AMWHOKHUCIIOTEL: HOMEHKIATypa
57 1 uzomepus, puznyecKue P bubmorexa LIOK
. PHA, https://m.edso0.ru/d1773e80
CBOMCTBA.
XHWMHUYECKHE CBOMCTBA
bu6nmoreka [JOK
58 AMHHOKHUCIIOT, UX

OHOJIOTHYECKOE 3HAUCHHE.

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

benku kak npupoHbIe

bubmuoreka [JOK

59 MOJINMEPBI; CTPYKTYPBI OSJIKOB https://m.edso0.ru/429e9899
A3zoTcoaepxaiiue
reTEPOLIMKITNYECKIUE

60 coe II)/IHHGHI/ISI Hyxkiennossie bubmiorexa LIOK

a - YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJib
[TpakTuueckas padborta No 4.
Pemrenne skcrnepuMeHTaIbHBIX

61 S84 110 TeMe p bu6mmoreka [JOK

" ¢ https://m.edsoo.ru/8e3c02d1
A3oTcoaepikaiye

OpraHu4ecKue coeanHeHus"

[IpaxTuueckas padora Ne 5.

62 Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK
3a1a4 o treMe "Pacno3naBanue https://m.edsoo.ru/bde3fdf6
OPraHUYeCKUX COCTUHECHUI"

63 Koumponvnas paboma na bubnunoreka [JOK
NPOMENHCYMOUHOU ammecmayuu https://m.edsoo.ru/ce561bc7
OCHOBHBIE TTOHSATUSA XUMHUHU

64 BBICOKOMOJIEKVIISIPHBIX bubsmoreka [IOK

N yip https://m.edsoo.ru/7aa63ebd
COeTMHEHH I
IImacTmaccel. YTunuzanusa u
nepepaboOTKa IIacCTHKa
65 QHI;CI”)FOMC bI: HATypaIbHBIN Bubmiorexa IJOK

PRI M https://m.edso0.ru/82242e0f
CUHTETUYECKUE KayUyKH.
Pe3una
Bonokna: HaTypanbHbIe,

66 HCKYCCTBCHHBIE, bubmunorexa [JOK
cuHrernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CIIEMAJILHOr0 Ha3HAYEHUS
IIpakTryeckast padbora Ne 6.

p P bu6mmoreka [{JOK

67 Pemrenue skcnepuMeHTaIbHBIX

3a7ad4 1o teMme "PacriosHaBanue

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/5963a601
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j1acTMacc U BOJIOKOH"

68 ITonBseneHue UTOroB

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Konrpoabipie  Ipakruueckue I/I3)I’['{eﬂl/lﬂ Oﬁp:IISOql;I;TeJILHLIe
padoThI padoThI pecypeb
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmnoreka HOK
XUMUYECKUH 371eMEHT. M30TO1bI https://m.edsoo.ru/59c112ee
9 CtpoeHue 3IeKTPOHHBIX 000JI04eK 1 bubmmoreka [JOK
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XuMHU9IeCKux 1 bubnnorexa [JOK
9JIEMEHTOB (S-, p-, d-, f-3;1eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 371€KTpOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OpOUTATIAM https://m.edsoo.ru/f5f750fe
KTPOHHBIE KOH(HT WU aTOMOB
5 ?;eeMeII-:;)OB BZCI?OEI){ON}I’I:/IaH o 1 Bubmorexa OK
i https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHHH
6 OJeKTPOHHbIE KOH(PUTypallii HOHOB. 1 bubmmnoreka HOK
DIEeKTPOOTPULIATEITLHOCTh https://m.edso0o.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucreMa XMMHUYECKUX
7 BJIGDPMGPf”[[OB J. . MeHnneneena, CBSI3b C 1 Bubmorexa LIOK
M M ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
5 XUMHUYECKHUX SJIEMEHTOB U 1 bubmmoteka IIOK
00pazyeMbIX HMH TPOCTHIX U CIOKHBIX https://m.edso00.ru/f8468927
BEILECTB [0 TpyMraM 1 nepuojam
KonTponpHas pabora mo Temam
9 "Ctpoenue atoma. [lepuognaeckuit 1 1 bu6nunorexa LIOK

3akoH u [lepuonnueckas cucrema
XUMHYECKHnX dj1eMeHToB J[. 1.

https://m.edsoo.ru/8fad2942
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Menneneena",

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs

bubnunoreka LIOK

10 KOBANeHTHOH CBs3H. BonopoHas https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA
BaneHTHOCTh 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [IOK
11 o :
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C https://m.edso0o.ru/3d2ca093
UX T€OMETPUYECKUM CTPOECHUEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MosiekynsspHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tumbl Bbu6moteka [JOK
13 .
KPUCTAJUIMYECKUX PEIIECTOK U https://m.edso0.ru/e167635b
CBOMCTBA BEILIECTB
[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 II CJICTaBHéHHHG OpKOJ'IJ'IOI/I}lHI)IX Bubmmorexa LIOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
VcTuHHBIE PaCTBOPHI: HACBIICHHBIE U
15 HEHAaChI erHLIe I;CTBO I/IMH(-)[CTI) bubmaorexa LIOK
11 Y p - https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
Crioco0b! BbIpaXKeHHs KOHIIEHTPALUU bubmmnoreka HOK
16 .
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1ay ¢ ucnosib3oBaHUEM
MOHATHH ""MaccoBasi 10715 bubmmoreka IIOK
17 ~ nn .
pacTBOpEHHOTO BemiecTBa", "MoJisipHas https://m.edsoo.ru/785e0ab4
KOHIeHTpauus"
Knaccudukanus 1 HOMEHKIATypa bubmuorexa [JOK
18 :
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 00001eHne bubmuoreka [IOK

3HAHUH 110 TEME

https://m.edsoo.ru/8d2c6a3a
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KonTponbhas pabota no remam

bubnunoreka LIOK

n
20 CTpoeHﬁIe Bemectsa. Muoroodpasue https://m.edsoo.ru/70a60aa4
BEIIECTB
Knaccudukanmss XaMUYECKHX peaKIuii
B HEOPraHUYECKON U OpraHu4eCKOn
21 XUMHUHU. 3aKOH COXPaHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edso0.ru/6335cdd2
MpEeBpaIeHHs] SHEPTUU TIPU
XUMUYECKUX PEaKIUsIx
CKopoCTh XUMHUYECKOM peakiuu, e
22 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u karaim3atopsl
[TpakTudeckas padora Ne 1 mo Teme
23 "é)J'II/I}IHI/Ie aSJ'III?I‘IHLIX (hakTOpOB Ha buGnuorexa LIOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIUu
24 OOpaTuMbie 1 HEOOPATUMBIC PEaKIIUH. bubmmoreka [JOK
XUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
o5 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmnoreka HOK
MIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBeCHS"
DIIEKTPONUTHYECKAs JUCCOLIHAITHS.
26 CI/IJ‘II)HIiIC u ciadbie 3JI1[eKT (I)lnnfm bubmnorexa [JOK
p ’ https://m.edsoo.ru/5f766bdf
Crenens AMCCOLUALNN
HNonnoe npousseaenue Boasl. Cpena
27 BOJHBIX apCTBO OI[B Bono I[0 HI)Il::>'I : bubmnorexa [JOK
A P POB. BOJIOPOL https://m.edsoo.ru/3966ca89
nokasarenb (pH) pactBopa
I'mgponus coneii. Peaknuu,
28 i é[fexalo ue B aCTBg ax buGmnorexa [IOK
p Hl p p https://m.edso0.ru/09d5a9bd
AJIEKTPOIUTOB
IIpakTrueckas padora Ne 3 mo teme
" P P bubmuorexa [{OK
29 XUMHUYECKUE PEaKIH B PACTBOpaxX

IIEKTPOJIUTOB"

https://m.edsoo0.ru/2e3daeb0
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OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHEIC

30 peakuuu. BaxxHeWme oKUCIUTEN! U 1 Bubmzorexa HOK
) https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIIH
31 MeTo/ 371eKTPOHHOTO (371€KTOHHO- 1 bubmmoreka [JOK
MOHHOT0) Oananca https://m.edsoo.ru/fb691387
32 Peuienue 3aa4d pa3iM4HbIX TUIIOB 1 Bubmzorexa IHOK
https://m.edsoo.ru/5afa265d
33 Koumponvnas paboma na 1 1 bubmmoreka [JOK
NPOMENHCYMOYHOU ammecmayuu https://m.edso0.ru/c161eb85
bubnunoreka LIOK
34 Tonsenenue uroros 1 https://m.edsoo.ru/a8a0a930
OBILIEE KOJIMYECTBO YACOB I10 34 3 3
[TPOIT'PAMME
12 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Hara uudposbie
Ne i/ Tema ypoka Beero KOHT%OJILHI)Ie HpaKTﬁH‘IBCKI/Ie w3yseHus 0Gpa3oBATEBHBIE
padoThbI padoThI pecypebi
[TonoxxeHue HeMeTaIOB B
Ilepuonnueckoit cucreme
1 XUMHUYECKHX 351eMeHTOoB J[. 1. 1 bubmmoteka IIOK
MenneneeBa u 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAIJIOB
A
2 1} Hiﬁngiii;: Moe T:H feo BLI( H(?)ocq)o a 1 bubmmorexa [IOK
PHMEp POJia, CCpE, p https://m.edsoo.ru/ef92c91c
U yTIeposa)
3 Bonopon: nonyuenue, pusndeckue u 1 bubmuoteka [IOK

XAMHUYECKHE CBOMCTBA. [ Mapuibl

https://m.edso0.ru/0aa8f613
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["anorensl: HaXOXKICHUE B IPUPO/IE,
CHOCOOBI OJTYYEHUs, PU3NIECKUE U

bu6nmorexa [IOK

4 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/4e223795
I'anorenoBonopoabl.

[Tpaktudeckas padora Ne 1. Pemenue

5 31<I::ne I/IMCHTEL]'II;)HI)IX 3a/1a4 1o Teme bubmaorexa LIOK
" P " https://m.edsoo.ru/8b26fecd

l'anorenst

6 Kucnopoa: criocoObl nomyyenus, bubnuoreka [JOK
cBoiicTBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
Cepa: HaxOXJIeHUE B IPUPOJIE,

7 cncl;)co61)1 HOJII[ CHUS QE)HSI:/IquKHe u bubmiorexa LIOK

YHCTHA, https://m.edsoo.ru/46afael6
XUMHUYECKHE CBONCTBA
[TpakTrueckas padora Ne 2. Pemienue

8 3KI::ne I/IMGHTaJIr;)HI)IX 3a/1aq 1o TeMe bubmnorexa [IOK

" PHME f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHHs
A30T: HAXO0XJACHUE B IPUPOJIC,

9 crocoObl NOTy4YeHUs, PU3UUECKUE U Bbu6mmoreka [JOK
XUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepxaniye coeTMHEHHs

10 azoTa %5)651[{}1300;1? CBOfICTHB a30THOM bubmmorexa [JOK

) https://m.edsoo.ru/e2965afe
KHUCIIOTHI
®dochop: HaxOXkIEHNE B IPUPOJIE,
CHocoObI OTyYeHUs!, PU3NYECKUE U

11 XuUMH4Yeckue cBoiicTBa. Docuabl u bubmuoreka [IOK
dochun Oxcumast pocdopa, https://m.edsoo.ru/9a6b43ec
docdopcoaepxkammme kucnotel. Conu
(hochopHON KUCIIOTHI
[Ipaktuueckas padora Ne 3. Pemenne

12 31<pcne I/IMCHTaJII;:HBIX 3aj7a4 1Mo Teme bubnmorexa LIOK
" P " https://m.edso0.ru/8175ac3f

A30T 1 pocdop u ux coeguHEHUS
13 Yraepon: HaXOXKI€HUE B IPUPOJIE, but6mmoreka [IOK

AJUIOTPOITHBIC MO,[[I/I(l)I/IKaI_[I/II/I;

https://m.edsoo.ru/1eb19f9e
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du3nvecKrue 1 XUMHUYECKHE CBOMCTBA,
npumenenune Oxcup yriepona(ll),
okcun yraepona(lV), yroapHas
KHCJIOTA U €€ COIU

14 Kpemuwii. Oxcun kpemuus(1V), bubmuorexa [JOK
KpEeMHHUEBasi KUCJIOTa, CHIIMKATBI https://m.edsoo.ru/143558ab
15 Pemienue 3agau pa3auyHbIX TUIIOB bubmnorexa LIOK
https://m.edsoo.ru/h624f801
16 Cucremaru3zanus 1 0000IICHUE bubmuorexa [IOK
3HaHui o teme "Hemerananr" https://m.edsoo.ru/6e864db5
17 KonTponbhas pabota no Teme bubmmoreka [JOK
"HemeTtanst" https://m.edsoo.ru/d0484c76
[TonoxeHnne meTaioB B
[Tepuoanueckoii cucreme
18 XUMHYECKHUX 3JIEMEHTOB. bubnuoreka [{OK
Oco0eHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METAaJIJIOB
O6mue ¢uznueckue cBOcTBa
19 MG"II“J:JIJIO(E. [IpumMeHeHne MeTaioB B bubmnorexa [JOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
20 CmuiaBsl MetasuioB. Kopposust bubnnorexa [JOK
METAJIJIOB https://m.edsoo.ru/42b872e3
DNEKTPOXUMHUYECKUA PsI
21 Hanpﬂiem/n?l MGT&J‘IJ‘IOE. J(1)6H1He bubmnorexa [JOK
https://m.edsoo.ru/94eb377a
CIOoCcOOBI MOTYyYEHUS] METAJUIOB
OO01mas xapakTepuUCTHKa METAJIOB
|A-rpynnsl [leproaudeckoii cucTemsl
29 XUMHYECKUX 31eMEHTOB. HaTpuit u bubnuotexa [JOK
KaJuii: mojay4yeHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEMIECTB M KX COCAMHEHUI
23 OO0m1as XxapakKTepUCTUKA METAILIOB bubnuoteka [JOK
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IHA-rpynms [Tepuoanueckoit
CUCTEMBI XUMHUYECKUX JIECMECHTOB.
Maruuii 1 KaJbLUii: TOJTy4YEHHE,
duznYecCKre 1 XUMUIECKIE CBOMCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U UX
COCIMHEHU N

AJNIOMHHHUH: TIOTy4eHue, pru3ndeckue

https://m.edsoo.ru/7c3e49c0

bub6nmoreka [IOK

24 Y XMMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
25 KonTponbnas pabota
IT 6ota Ne 4. P
2% sxcnepumeHTummmIN 0121 10 TeMC Bu6morera LIOK
i P o " https://m.edsoo.ru/27a4af43
MeTaisl TI1aBHBIX MOATPYII
OO01mas xapakTepuCTHKa METAJIOB
000 0 b-
27 ;e H‘;HEEGIEKI&;PZEETEM;PYHH) buGnuorexa LIOK
proa https://m.eds00.ru/610d7431
XUMHUYECKHX JJIEMEHTOB (XpOM,
Maprasel, Kene30, Me/ib, LIUHK)
[Ipa eckas pabora Ne 5. Pemenune
paKTHiccKas pabot HHeHH bubnuoreka [{OK
28 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME )
" " https://m.edsoo.ru/aée352ea
MerTaibl TOOOYHBIX MOATPYII
O0600611eHre u cucreMaTusa
29 u3 eIII{IHEfo ﬁaTIZ T/Ial\;aTgo ;Iel/life bubmmorexa LHOK
" 7 " P https://m.edsoo.ru/e91fe975
Meraiubl
Koumponvnas paboma na bubnnorexa [JOK
30 . :
NPOMENCYMOYHOU ammecmayuu https://m.edso00.ru/83f63ea3
31 XUMHA U 310POBbE YEIOBEKA. bubmmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
32 Xumwus muny. Pons xuMun B but6mmorekxa [IOK
o0ecreyeHnH MUILEBOM 0e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
X cTpouTenscTBe. BaxkHenmne
UMUS B CTPOUTEIIHCTB KHEHIIN Bumorexa 1IOK
33 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE

MaTepHuaIbl

https://m.edso0.ru/61e69003



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/61e69003

XUMHA B CEIILCKOM XO3SHCTBE.

34 Opranuyeckue U MUHEpaJIbHbIE 1 bubmaorexa LIOK
https://m.edsoo.ru/fd39587d
yaoOpeHust
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO# OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHET O
OBIIETO OFPA3OBAHUS

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dbopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- M a30TCOJEpKAIIUe COCAMHEHHs, OMOJIOTHYECKU aKTHUBHBIE
BellecTBa (YriaeBOAbl, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUST XMMHUYECKOTO CTPOEHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIlMEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOIYYEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (HA IpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKNX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMyn HEOpPraHWYeCKHX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHn4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiu, W3MEHEHUIO CTENeHEeH OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Yys MOHATHUSA S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBISITH YPABHCHHS XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEHa, yUYUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH PEeaKUUU UIAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymniamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCHJIbI, THAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHMSIM XHMHUYECKUX PEaKIMi C HCIOJIb30BAHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJTHO
W3 UCXOAHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )
MaccoBOW WJIM 0OBbEMHOM J10JM, BBIX0/1a IPOAYKTA PEAKIINH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE ITPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIB30BaTh) 3HAHHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOLY; JJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKoN MH(OpMaLMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI IIOKa3aresisl NpeaesibHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. COBpeMeHHasi MOJIeNIb CTPOSHHsI aroma. PacrpesencHue
ANIEKTPOHOB [0 DHEPreTHYECKUM ypoBHAM. Kiaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. ODJIEKTPOHHAs

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

[lepuonuueckas cucrteMa xumudyeckux snemeHtoB .M. Menzaeneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COCIUHEHUW IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

14

Bunbel xumudeckoi cBA3M (KOBaJeHTHAs, HOHHAs, METaJUIMYECKasi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIspHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIPHOTO W HEMOJIEKYJAPHOTO CTpOEHHsS. THIbl KPHUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMUECKON perETKI

1.5

XuMudeckast peakuus. Knaccudukanms XUMHUYECKUX peakuui B

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHuUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTopbl, BIUSAIONIIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuyeckas aucconuanus. CuiibHble U cinalble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
nucconuanuu. Peakiiuyn HoHHOTo oOMeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObl BEIpaKEeHHsI KOHIIEHTPALUU PACTBOPOB: MAacCOBasi A0JIsS paCTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEMEeCTB B cpelax C

Pa3HbIM 3HAYCHUCM pH MeTtoapl SJICKTPOHHOT'O Oananca

1.13

DNEeKTpOIN3 pacTBOPOB U PACILUIABOB COJIEN



OCHOBBI HEOPTAaHUYECKON XUMUHU

2.1

Knaccugukanus Heoprannueckux coenHennii. HomMeHkinaTypa HeopraHu4eckux

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKME CBOMCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJOT€HOB, CEpPHI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eHeTn4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICIKAITUX K Pa3TMUHBIM

KJj1accaM

#H#Par##H#  nenTudukanms HeopraHmyecknx coenHeHuil. KauectseHusie

PC€aKy Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOH MOJIEKYIIBI.
KpatHocTh Xxumuueckoil cBsi3u. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAHU3aIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTtpoeHus Mosaekyi. ['omonoru. I'omonornyeckunii psaa. Mizomepust u n3oMepsl

3.2

[lonsatne o  ¢yHkumoHampHOW  rpymnme.  OpHeHTanuoHHBIE  A((EKTHI

3aMECTUTEIIEN

3.3

[IpencraBinenne o KiaaccU(pUKalMU OpraHuyeckux BemecTB. HomeHkiaTypa
OpPraHMYECKUX COEIWHEHUHN (cucTemMarudeckas) W TpPUBUAIbHBIE Ha3BaHMS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

3.4

3.5

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuio MapkoBHukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: rajJOr€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pa3Mepom 1ukia. Peakiuy npucoeIMHeHUs U PaauKaJIbHOTO 3aMEIEHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbllieHHbIe ¥ Ta0OpaTOpHBIE CIOCOOBI  MONYYEHUS

AJIKCHOB

Ankaguensl. XUMHYECKHE CBOMCTBA AalKaJUMEHOB: PEAaKLHUHU MPUCOEANHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyueHue

aJIKaJIUEHOB



3.8

3.9

3.10

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMM NPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAaHUE, THApATaIUsl, THAPOTaJIOTCHUPOBAHUE) KaK CIIOCOO IMOJIyYeHHS
IIOJINMEPOB M JAPYTUX IIOJE3HBIX MPOLYKTOB. Peaknuu 3amenienus. l'openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJI CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHE CBOWCTBa OeH3051a: peakuu  BIEKTPOGUIHLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusaunus cTHpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMECHCHNUE apOMAaTUUCCKUX YITIEBOJOPOI0B

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHWMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEM KAk  CHOCOO  YCTAaHOBJICHUS  HaTWYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJAAaMH  KaK  CIOCO0  TMOJIy4eHUSs
pacTBOpuUTENel, BHYTPU- U MEKMOJIEKYJISIpHAs IeTuapaTaius. Peakius ropeHus.
[Tonydyenue »sTaHoNa: peakuuss OpPOKEHHS TIIOKO3bl, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

Anbaeruapl. XMMUYECKUE CBOICTBA IpPEJENbHBIX albJIETHI0B: TUAPUPOBAHUE;
KAueCTBEHHbIE PEAKIMM HAa KapOOHUIBHYIO TPYMNMIy (peakius «cepedpsHOro
3epKanay, B3auMoencTue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
abJIETUJIOB: OKHMCIIEHHWE CHOUPTOB, TUApaTalus aueTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPC€aKun OKUCICHUS allCTOHA

3.13

3.14

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypaBbUHOM KHUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albJICrHAOB. BrIcuine mpenenbHbE U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuple »¢upsl u xkupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu HTepupukanuu. llpuMeHeHue CIOXHBIX A(PUPOB B
NUIIEBOM M map(roMepHON NPOMBIIIIEHHOCTU. JKHpPBI Kak CIOXKHBIE 3(PHUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHUe. ['maponus, WM OMBUIEHHE, XUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJe BBICHIMX KapOOHOBBIX KHUCIOT. MbLTa Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCJIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAKIMM C YYaCTUEM CIUPTOBBIX U

aJIBJIETUAHOM TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€



3.16

3HAQUYECHHE B JKU3HEACSATEIBHOCTH Opranusma. Jucaxapuabl: caxaposa, MajabTo3a.
BoccranaBnuBatonue ¥ HEBOCCTaHABIMBAIOIIME aucaxapuiabl. [waponus
nucaxapunoB. [lonucaxapuasl: kpaxmal, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmala, [JIMKOTeHa W IeJUTo03bl. (Pu3nyeckue CBOWCTBA KpaxMmana U
LEeJUTI0I03bl.  XMUMHMUYECKHE CBOWCTBAa KpaxMmaia: TIHMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LIEJUIHOJIO3bl: THAPOJIN3, MOIYYEHUE
s¢upoB uemwnono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuuss TOpeHHs. AHUIMH Kak IPEACTABUTENb apOMaTUYECKUX aMHUHOB.
XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aMm(oTepHble OpraHHMYecKHue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBI, oOpasyroomue Oenku. XUMHUYecKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha OeJKu

3.18

3.19

3.20

4.1

CrpoeHue u CTpPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHust MoJieKyld. OCHOBHbIE CIIOCOOBI MOJIYyYEHHUS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTraHUYCCKUX coenuHeHui. Penenue OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacro3HABAaHUE OPraHUYECKUX BEILIECTB
I'eneTnueckas cBsI3b MEXKy KJIacCaMU OPTaHUYECKUX COCTMHEHUN
XUMHUS U KU3Hb

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMHA BCIICCTBaAMU, CPECACTBAMU OLITOBOM XMMHHU

4.2

4.3

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTUKa: MPUPOIHBIA M MOMYTHBIA HedTAHON
rasbl, UX COCTaB U ucnonb3oBaHue. CoctaB HedpTH U e€ nepepaboTka (IPUPOTHbBIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

XuMHUSLT U DKOJNOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAlolled Cpenbl U €ro
nocnenctus. Oxpana runpocdepsl, Mo4Bbl, arMocdepsl, GIopbl U GayHBl OT
XUMUYECKOTO 3arpsisHeHus. [IpobieMa OTXOMO0B W TOOOYHBIX TMPOIYKTOB.

AJ'ILTepHaTI/IBHLIC HUCTOYHUKU SHCPTUU

4.4

OO6mwme mpencTaBlIeHUs] O MPOMBIIIIEHHBIX CHOCO0aX MOMYyYEeHUS XMUMHYECKUX

BCIICCTB (Ha npumMepe Mnpou3BOoACTBA aMMHAKa, CCpHOI\/'I KI/ICJ'IOTBI). ‘—IépHa;I )51



OBCTHasA MCTAJTYpTHs. Crexiio n CHJIMKaTHasA MPOMBIIIJICHHOCTD.

[Ipombinennass  opranuudeckas  xumus.  Cplpp€  1I8  OpraHM4ecKoin

ITPOMBIIITICHHOCTH
5 Tunsl pacy€THBIX 3a1a4
51 Pacuérsl Macchl BelecTBa Wiy 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce UK 00BEMY OHOIO U3 YYaCTBYIOIMX B PEAKLIUHU BELLIECTB
5.2 Pacuétsl TennoBoro a¢dexra peakuun
5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH Ta30B IPU XUMUUYECKHX PEAKLUAX
5.4 Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOYKTOB PEAKIUH, €CIIU
' OJTHO U3 BEILECTB JIAaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérbl MaccoBoii niy 00bEMHOM IO BBIX0/1a TPOYKTA PEAKLIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuérel ¢ nCcrIonb30BaHNEM MOHITHH «MAcCOBast 1OJIS», «MOJIIpHAs
' KOHLIEHTPALUsA», «PaCTBOPUMOCTB
Haxoxnenne MoneKyIsipHOi (hOpMyIIbl OPraHUIecKOTo BEIIECTBA TI0 €T0
5.8 IUIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINX B €TI0 COCTaB, UJIU 110

IpoaAYKTaM CropaHust




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 11 knacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., JIyaun
B.B.; mox penakuumert Jlynuna B.B., OOmecTtBo ¢ orpaHudeHHOMN
OTBETCTBEHHOCTBIO «JIPODAY»; AkmuoHepHoe o0mecTBo «M3marenscTBO
«IIpocsemienne»

2. Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB W.I'., Cmankor C.A.,
JIéskun A.H., Akimmoneproe o6miectBo «M3narensctBo «lIpocBenienue»

3. Xumus: 10 xmacc: ydeOHuk: OaszoBwlii ypoBens/ B.B.Epemun, H.E.
Ky3bmenko, B.W.Tepennn, A.A. [poznos, B.B. Jlynun, nox pen. B.B.
Jlynuna. - 9-e uzn., crep. -M.: IIpocBemenue, 2022. - 204, [4] c.: wi.

4. Xumusa: 11 kmacc: yueOHuk: O0a3oBblii ypoBens/ B.B.Epemun, H.E.
Ky3bmenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun, nmox pen. B.B.

Jlynuna. - 9-e uzn., crep. -M.: IlpocBemenue, 2022. - 223, [1] c.: ui.

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
1. Xumus. YraoyOnenusiii yposenb. 11 knmacc. Meroguueckoe nocodue 8326
asropbl: Epemun Bagum Buagumuposuu, IIpodeccop xummueckoro
dakynberera MI'Y, nokTop Qu3MKO-MareMaTHYECKUX HAyK, aBTOP HIKOJbHBIX
y4eOHUKOB 1O XHMHH, WIEH METOJu4eckod Komuccun Bceepoccuiickoit

oJmuMIIajibl 10 XUMHUH, PYKOBOIAUTCIIb HaHHOHaJIBHOI;'I KOMaHIbl Ha



Mexnynaponnoir onumnuane no xumuu (2001-2012), naypeat npemun
[Ipesuaenta PO B oOmactu oOpa3oBaHuss U JIOMOHOCOBCKOW HpemMuu 3a
neJaroruueckyro 1esTeIbHOCTh

2. Xwumus. Iloypounsie paspaboTku. 10 kmacc (0a30BbIi YpPOBEHB).
Mertoanueckoe mocodue 5263 aBTopsl: AcaHoBa Jlunus MBanoBna, Kanauaar
MeJIarOTMYEeCKUX HAYK,JOLEHT Kadeaphl €CTECTBEHHOHAYYHOTO OOpa30BaHMs
I'bOY HIIO «Hwxeropoackuii MHCTUTYT pa3BUTUsA oOpa3zoBaHus», Epemun

Baaum Biagumuposuy

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://edsoo.ru/wp-content/uploads/2023/08/MI1_Xumus_dopmar-

docx 12082023 na-caiit Hosas.pdf
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