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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero obmiero o6pa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BAaTENBHON MPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c yuérom KoHuenmuu mnpenogaBaHus
y4ueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoil
Qdenepanvy, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMoyioxkeHud «Crtpareruu pa3BuThs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMmbl MO XHMHHU, K ONPEIEIICHUIO
oO1elt cTpareruu o0ydeHusl, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHbsle nojoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3YyIbTaTOB OOy4YEeHUsS UM TpeOOBaHUN K YpPOBHIO TMOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHOW OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM ATAalloOM pealu3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[EHHOCTEH, MNPHUCYLIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIOBeKa, a TAaKXKE DJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M MNpUPOJHON cpede. Peanmusyercs xumuueckoe 00pa3oBaHHE
00yyJaromMXcsi Ha YPOBHE CPEIHEro 0o0I1Iero oOpa3oBaHus CpeicTBaMU y4eOHOTO
npeaMera «XUMHsSD», COJIEpPKAHUE U IIOCTPOEHUE KOTOPOIO ONPEIEIEHBbl B
nporpaMme MO0 XHMHUHM C YYETOM CHelU(UKH HAyKd XUMHUH, €€ 3HauyeHUs B
NO3HAHWU TIPUPOJBl U B MaTepUANbHOM >KM3HU OOILECTBAa, a TAKXKE C YUYETOM
oOluMX weneld ¢ MPUHUUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero oo1ero oopasoBanus B Poccutickoit denepanum.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT 0coOyIo pojb B
COBPEMEHHOW LUBUIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaa B (pOpMUPOBaHHE PALMOHATBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHE€ LEJIOCTHOIO MPEJCTaBICHUS 00 OKpYKAlOUIEM MHUpE KaK O €JUHCTBE
MPUPOJBI M YEJIOBEKa, KOTOpoe (popMupyercs B XMMHUU Ha OCHOBE MOHMMAaHUS



BEIICCTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUA B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHMUS.

TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOIO
TpyAa W KU3HU Kaxaoro uiaeHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HAIpaBiI€HAa Ha pELICHUE
rJI00aNbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTUS UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOMMMM LEMSMA W TPUHIUIAMH CPETHETr0 OOIIEero
oOpa3zoBaHusl coaepkanue npeamera «Xumus» (10—-11 kiaccel, 6a30BbIH YPOBEHb
U3yYEHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM JUIsl  BBIpA0OTKM  MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJIKEHUSA
00pa30BaHUsl B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBidOmIMMU IIpeaMeTa «XUMUS» SBISAIOTCA  0a30Bble KypChl —
«Oprannyeckag xuMus» U «OOIass ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KAHHSI KOTOPBIX SBJISIFOTCS OCHOBBI 0Aa30BOM HAyKHU: CHCTEMA
3HAHUU 10 HEOPTaHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckon xumuu. PopMHUPOBaHUE NAHHOM CHUCTEMBI 3HAHUW IPU U3Y4YECHUU
npeaMera o0ecnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOroooOpasus
BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUM XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XuUMUs» CcPOpMHUpPOBaHA B MPOrpaMMe IO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXO0Ja K U3YyYEeHHI0O Yy4eOHOro warepuana U oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpele’IEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPTraHUYECKHUX
COCAMHEHNH, a TAaK)K€ HAa YPOBHE CTEPEOXMMHUYECKHUX U  DJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUMN. B Kypce OpraHM4eckol XHWMUHU IIOJIy4arOT pPa3BUTHUE
c(hOopMHPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs MEpPBOHAYAIBHbBIE
MPEICTaBICHUS] O XMMHUYECKOHN CBSI3U, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILECTB OT UX CTPOEHHUs, 0 XMMUYECKON PEaKLUU.

[Ton HOBBIM YyrjOM 3peHuss B mpeaMeTe «XuMus» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs M3YyYECHHbIH HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHMs
TEOPETUYECKHM Marepuanl M (PaKTOJIOTMYECKHUE CBEIICHUS O BEUIECTBAX W
XUMUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudecKas
XUMHS» 00Yy4aronMMcsl TPEIOCTABIISETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJOTHYECKUX IMO3UIIUH,
ryoke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMNA HTOro 3aKkoHa — OT
000011aK011IeH 10 0OBSICHSIOIICH ¥ IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUU,
CBOMCTBax W MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgonosHsercs B Kypcax 10 m 11 kmaccos
AJIIEMEHTAMHU COJEpXKaHUs, HMEIOIUMHU KYyJIbTYypOJIOTUYECKUH U TMPHUKIAIHOM
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aWMOCBSI3U XHUMHH C
JIPYTUMHU HayKaMH, PAacKpbIBalOT €€ poJib B IMO3HABATEIBHOW M MPAKTUYECKOM
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXEHHUS K IPOLECCy
TBOpYECTBA B 00JACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATh HH(OpPMALMIO U
OPUMEHATh €€ JUIs TIONOJIHEHUS 3HAHUM, pEIICHUsS UWHTEIUIEKTYaJbHbIX H
AKCIIEPUMEHTAJIBHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B menom conepxanue yueOHOTro
npenMera «XUMHS»  JTaHHOTO YPOBHA  HM3y4Y€HUS OPHEHTHUPOBAHO  Ha
(¢opMupoBaHrue y 00yYaromIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi NOHUMAaHUS
¢unocodckux uaed, Takux Kak: MaTepUalbHOE EIMHCTBO HEOPraHUYECKOro MU
OpPraHMYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEUIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh TPUPOJIHBIX SIBICHUW TMYTEM OKCIEpUMEHTa W
pelIeHHsT TMPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd M TEOPETUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takxke MpoljeM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEpPUAJIOB.

B mnane pemieHus 3amad BOCIUTAHUS, Pa3BUTUA W COIMATU3AlUU
oOydaromuxcsi MPUHATBIE TPOTPaMMOM MO XUMHUHU TMOAXOMBI K OMPEISICHUIO
CONEp)KaHUsI ¥ TIOCTPOCHMS TpeaMeTa MpeaycMaTpuBarOT (HOpPMHpPOBAHHE
YHHUBEpPCAJIbHBIX y4eOHBIX JACMCTBMI, HMEIOIUX 0a30BO€ 3HAYEHUE IS
pPa3IMyYHBIX BHJIOB JEATENIBHOCTH: pELIEHUS MpoOsieM, TIOUCKa, aHaiu3a |
00paboTKH nH(pOpMAIUU, HEOOXOAUMBIX ISl IPUOOPETEHHSI ONbITA MPAKTHYECKON
U HCCIEOBATEIbCKON JeATENbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenomaBaHWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 0011Iero 00pa30BaHus, MPU OMPEACTICHUH
COJIEp)KaTeIbHOM XapaKTEepPUCTUKHU LeJed HW3y4YeHHs IMpelMeTa HarpaBiIeHHEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJUWIMOHHO TpU3HAETCS (POpMHpPOBAHHE OCHOB
XUMHYECKON HAayKd KakK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JESTEIbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTyphl. C



METOJNYECKOW TOYKM 3PEHHs TAKOM IOAXOJ K OIPEHEICHUIO LENEH W3Y4YEHHUs
IIPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUsS TJIABHBIMHU LIEJSIMH H3YyYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ku1.) sBIAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaKk BaKHEHIIen
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOHU
JeXKaT KIIFOUYEBbIE MOHATHUS, (PYHIaMEHTAIIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAUMBIX HJisi HPHOOPETEHHS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEUIECTB M XWMHUYECKHUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKOM U MOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO0 3KCIEPUMEHTa, COOJIIOJIEHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conepxaTenbHasi XapaKTepUCTUKa 1eJIel U 3a7a4 U3y4YyeHus
OpeIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHCTEME cpeliHero oduero oOpazoBaHus. CerogHs B
MpEeNoJaBaHUM  XUMHM B  OOJbIIEH CTENEHUW OTHAETCA  NPEANOYTCHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUsI OO0y4YeHUs, OpPUEHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alvy, BIAICIOLEro He
HAOOpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSAMH aKTHBHOI'O INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUTSL peICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpa,
(opMuUpOBaHHE  HUHTEIUIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX dU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue y OOyyarommxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs PaA3JIMYHBIX BHUOB
NEeSATEIBbHOCTU: pElIeHUs MpoOJieM, MOUCcKa, aHaiau3a U 00paboTku MHGOpMALIHH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BaKHOE MECTO B MO3HAHWUU XMMHH, A TAKXKE JUIS OUEHKH C MO3HMLIMMA



HKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIMSAHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEay;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKHUX
CIOCOOHOCTEH 00yUaronmMXcs: ClIOCOOHOCTH CAaMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAaHUA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTAMHU, UCIOIb30BAThH
COBpEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU ISl IOMCKA U aHanu3a yuyeOHOU U
Hay4YHO-IIOMYJISIPHON HH(OpMALIMM XMMHUYECKOTO COJIEPIKaHNUs;

¢dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIJICHHS], HA0II0IaTEebHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NpPHU IJAHUPOBAHUU M MIPOBEACHUM XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOydaromuxcsi YOeXKAEHHOCTH B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XWMHUHU, €€ BaXXHOW POJM B PEUICHUH TJIOOATBHBIX MPOOIEM
pPalMOHAIBHOIO MPUPOIONOJIB30BAHUS, TONOJHEHUS YHEPIrEeTUHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTU OEpex HOro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OIbITa
WCIIONIb30BAaHUs TOJMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMHU.

B yuebHOM mnaHe cpemgHero oOmiero o0pa3oBaHUS MHpeaMeT «XHUMHUSD)
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEHHO-Hay4HbIE
OPEIMETHI».

OO111ee Yncao YacoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero oOpasoBaHus, coctariseT 68 yacoB: B 10 knacce — 34 ygaca (1
yac B Hezento), B 11 kinacce — 34 gaca (1 gac B Heenmo).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHn4YecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B
[IOJIyYCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOEHHsS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpYKTypHBIE (DOPMYITBI
OpPraHMYECKMX BeEIIEeCTB. [ omomorus, wu3oMepus. XuUMHYECKas CBA3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiacCUpuUKalMU OpraHudyeckux BeuiecTB. HomeHnkmarypa
OpPraHMYECKUX COEAMHEHHH (CHUCTeMaThyeckas) M TpUBUAIbHbIC Ha3BaHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHNYECKHUX BEIECTB.

OKCIIEpUMEHTAIBHBIE METOJABl HM3Y4Y€HUs BEIIECTB M HUX MNPEBPAICHUM:
O3HAaKOMJIEHME € OO0pa3laMH OpPraHMYEeCKUMX BEUIECTB W MaTepHajlaMH Ha UX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAOJIIOJEHUE WU
OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBjJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u 3TaH —
OpocTeHIline NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXJIEHUE B NPHUPOJE, IOIYy4YCHHUE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN psifl. DTWIEH U MPOIUIIEH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOINCHUPOBAHMS, THApPATALUU, OKHUCIEHUS W
NOJINMEPHU3ALINH ), ITOJIYYEHUE U IIPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 m metwnOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi mojaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4yyKa U pPE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHHUSI, TOMOJIOTHUECKUH Psijl. ALIETHIIEH
— TpPOCTEHINMH TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMK TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpaTaLUH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu rajaoreHupoOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NoyYeHue U npumerernue. TOKCUIHOCTD



apeHoB. l'eHermueckas CBsA3b MEXAY YIJIEBOAOPOJAMH, NPHUHANICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOXOB. I[IpupomHbli ra3 m mnomyTHbIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocodbl mepepaboTku HedTu:
IEPEroHKa, KPEKHHI (TEPMUYECKHH, KaTaquTHdeckuil), mnuponus. [IpoaykTsl
nepepaboTku He(TH, UX IPUMEHEHNE B MIPOMBIIUIEHHOCTH U B ObITy. KameHHbII
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHS BEIIECTB M WX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, Kay9yKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKON pabOThI: MOIYYEHHE ITHIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHrpie 3a1aun.

Bbluncienuss 1Mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTA PEAKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

IIpenenpHble OOHOATOMHBIE CHOUPTBL. MeETaHOI U JTAaHOI: CTPOEHME,
¢usznyeckue M XHUMUYECKHME CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETajljlaMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIAMH CIIUPTOB. JlelicTBUE METaHOJA ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTBL. OJTWIECHIJIUKOJIb W  TJIMUEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEJIOYHBIMU
MeTaJllaMH, KauyeCTBEHHas peakUuus Ha MHOIOAaTOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

®deHo: CTpOEHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anpneruibl U kemoHvl. DOpMalbIETHI, aueTaJblIerui: CTPOCHHE,
(¢u3nyeckue W XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIUH ), TOTYyYCHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBUE.

CnoxHble 3QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xxupoB. buonoruueckas

POJIb JKHPOB.



YrneBompl:  cocTaB, KiaccuduKanus ~— yrieBogoB  (MOHO-, OU- |
noJyiucaxapuibl). ['moko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, IPUMEHEHUE,
ouonoruueckas poiib. otocunTe3. pyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3sl.  dusnueckne W XMMUYECKHME CBOMCTBA Kpaxmaina (THApOJIHS,
KaueCTBEHHAsI PEAKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIECTB W HMX MPEBpPAILCHUM:
poBe/ieHHe, HAONI0JCHUE U ONMUCAHUE JI€MOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmajia C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrie 3agaumn.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MU MPOJAYKTOB PEAKIINH).

A3oTcoaeprkalue OpraHuuecKiue COeqUHEHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYEeCKUEe COoelMHEHUs. Pu3nyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benkun kak npuUpoIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl W3YYCHHUS BEIIeCTB W WX MPEBpaIICHUN:
HAOJIIOICHUE U OMHMCAHHUE JEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypaIus OCJIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHU S

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YCeHHUS BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peannszanns MeXIpeIMETHBIX CBSI3€W IPU U3yYEHUU OPTraHUYECKOU XMMHHU B
10 knacce ocylIecTBIETCS Yepe3 MCHOJIb30BAHME KaK OOUIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBIIIIOIIMXCA CHUCTEMHBIMH JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecCTBEHHO-HAayUHbIE NOHSTHS: SIBJICHUE, HAyYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpUs, aHaJIU3, CUHTE3, KJIAacCU(PHUKALUs, NEPUOJAUYHOCTh, HAOJIOIEHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: wMaTepus, DdHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNE BEIUUMHBI U €AMHULIBI UX U3MEPEHMUS.

buonorus: kimerka, opranm3M, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YTrI€BOABI, KUPBI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbIE 1 KOCMETHYECKUE MpPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. AToM. Snpo aroma, H30TONBL. JIEKTPOHHA
000JI04Ka. DHEPreTHYecKue ypoBHHU, NMOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(PUTypaLsi aTOMOB.

[lepnognueckuil 3akoH U [lepuoguyeckas cucreMa XHUMHYECKHX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b neproanyeckoro 3akoHa u Ileproanyeckoil CHCTEMBI
xuMudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEW CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX DJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX W CJIOXHBIX BEIIECTB IO TpynmnaM | TepuoiaM.
3HaYeHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akienTopHelii). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTATUIMUYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKOW XHMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUU TPU XUMUYECKUX PEAKLIHSX.

CKOpOCTh peaklyH, €€ 3aBUCUMOCTh OT pa3InyHbIX (akTopoB. OOpaThMbie
peakuuu. XuMHUYECKoe paBHOBecHe. @DakTOpbl, BIHSIONIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuibHbIe U clladbie d5ekTpoauTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUS BEIIECTB M HMX MPEBPALICHUM:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMNHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCU A
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCATBHOTO HMHAMKATOpPA, PEAKIMA HWOHHOrO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU pEeaKIIum.

Pacuérnrie 3agaun.

PacuéTtel 1O ypaBHEHUMAM XUMHYECKMX pEakuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHSITUSA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilosoxxenne HemetayuioB B Ilepuomudeckort  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOINHUS HEMETA/UIOB (Ha mMpuMepe
KHCJIOpOJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHECHHA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIJIOB U UX COECTMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MennaeneeBa. OCOOEHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIIMX META/UIOB (HATpUM, Kajaui, KaJbIIUM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUI.

OOmue crnocoObl monyueHus: MeTaioB. [IpuMeHeHHe MeTauioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YyYEHHUsI BEHIECTB M WX MPEBPAILICHUI:
U3Y4YEHHUE KOJUICKIMH «MeTaibl M CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aj7a4, HAOJIOJICHHE W OINHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE TUIIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLIIOB).

PacuétHbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS U )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, YHEPreTUUEeCKON U IHIIECBOM
0€30MMacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSITHE O Hay4YHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX NPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesioBeK B MHUpE BEIIECTB M MATEPUAJIOB. BAXKHEHIIHNE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KpacKd, CTEKJIO, KEepaMHKa,
MaTepuasnbl g 3JIEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE U MHUHEPAIbHBIE
yI0OpeHus.

XuMus W 3J0pPOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
mpenapaToB, MpaBmiia 0E30MaCHOT0 HCIIOIL30BaHUS TperapaToB OBITOBOM XUMHUHU
B IMIOBCEHECBHOM JKU3HHU.

MexnpeaMeTHble CBA3H.

Peanmuzainusi  MeXNpeAMETHBIX  CBSI3ed MpU  HM3YYeHUHW  OOmed U
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OoOIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, rumore3a, 3aKoH,
TEOpHs, aHalnu3, CHHTe3, KIacCH(pHUKAIUsI, IEepUOIUIHOCTh, HaOJIO/ICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHHUE, SIBIICHUE.



du3uka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOCUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJACTBO, IHUIIEBAS
MPOMBINIUICHHOCTh,  (papMarieBTUYeCKass  MPOMBIIUICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOyJaronMMucs MpPOrpaMM CpeIHero ooOiero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-mMeToAM4ecKkod OCHOBOM  Jist
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEAHETO OOIIETo
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeameTa «XHUMHS» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOM TpPa)KJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW U MCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMHU, MPHUCYLIMMU LIEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4KME NMPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH
€U U CTPOUTD KM3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» [TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATENBHON JE€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HUAealaMd POCCHUKCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolieccaMm
CaMOIIO3HAHUS, CAaMOPA3BUTHS M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcs.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTPaXKaroT
c(OpPMHUPOBAHHOCTh OTBITA IIO3HABATEIILBHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0oOydJaronuxcst Mo peaju3alii MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEACTABIICHUSI O COIMAIBHBIX HOpMax W TMPaBUIaX MEXITHYHOCTHBIX
OTHOIIICHUHN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3/1aHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TMPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJIOB YU€OHOH 1eATebHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY UM HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBaXEHUSI K TPOLeCCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
NPUMEHEHUSI XMUMHUU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAyKHU €CTh PE3YJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMNOTIMBBIX OKCHEPHUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJIYYEHUU U MOCIEAYIOLIEM
aHaJIn3e MHPOpPMAIMU O MEPEAOBbIX JOCTHXKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN AITUX
IOCTYIIKOB;

4) popMmupoBaHus KyJbTYPhI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpasa KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOr0 OOpaleHusi ¢ BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHUsI LEHHOCTUM INpaBWI1 HWHAMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBE/ICHUS B CUTYyalUsIX, YITPOXKAIOUIUX 30POBBIO U YKU3HU JIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPUECKOW U JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEHIEHUWU MPAKTHUYECKHX 3a]ad
COLIMAJIBHOM HAIIPaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPodeccuil pa3IuvaHoOro pojia, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUHU
oOpazoBanusi, Oyayied Npopeccun U peaau3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) K0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSI TJIO0AJTBLHOIO XapaKTepa HSKOJIOTHYECKUX MPOoOIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOIHON U COLUAIBHOM CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMHUU  JJIst
peLIeHUs] BOIPOCOB PAlMOHAIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JCHUCTBUU, IMPUHOCSILIMX BpEl OKPYXKaKOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUN M MIPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOHN HaIIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMSL:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3JIaHUH II€JIOCTHOTO
MpEeJCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPOoOIeM COXpaHECHUS
IIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUHU I  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOW pOJIA B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEIIEHUHU TI00ANbHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SHEPTETUUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIIEYECHUU YCIOBHIMA
YCHEIIHOTO TpyAa M DKOJOTHYECKHM KOM(POPTHOW JKU3HU KaXJAOro 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIIOJb30BaTh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUYEHUS Ha
OCHOBE HayudHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEIbI0 IOJTYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

UHTEpeca K IO3HAHUIO U UCCIIENOBATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JIMYHbIX chepax NpodeccrnoHaIbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHATHUS, OTPakKAIOUIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEUIECTBO, DHEPTHS, SIBJICHHE,
MIPOIIECC, CHCTEMa, HAYYHBIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICAOBAHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUeOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
I'PaMOTHOCTH M COIMAIbHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU Y4eOHbIMU NMOo3HABATEJIbHBIMH
JeHUCTBUSIMMU:

1) 6a30Bble JJOrHYecKue AeiCTBUS:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONpEAEsATh LIENU JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHYKEHUS, COOTHOCHUTD PE3YJIbTATHI IEITEIBHOCTH C MTOCTABICHHBIMU LEIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XapAaKTEPHbIE MPU3HAKA MOHSATUA M YCTAaHABIMBATH UX B3aHMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHWUS W KPUTEPUH I KiIacCU(PUKAIIMK BEHIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMUBATh TMPUYMHHO-CICICTBEHHBIE CBA3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXaAcHus (MHIYKTUBHBIC, IEIyKTUBHBIC, 10
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B PacCMaTPUBAECMbBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHATH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPa30BHIBATh MOCIBHBIC IPEACTABICHUS — XUMHUYECKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peakiuyu — MpU PEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC TIPEACTABICHUS JIJISl BBISABICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4Yae€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 0a3oBbI€e McCiIeI0BaTEIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

bopMyIMpOBAaThH 1IENIM U 33/1a4l UCCIIEAOBAHMS, HCTIOIB30BaTh TOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEILHOTO TUJIAHUPOBAHUS W MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSI HAOIIOATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBAThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTU PE3YJbTATOB UCCIEAOBAHNS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHHUUYECKOM HCCIENOBATEIbCKOM U MPOECKTHOM
JESTEIbHOCTH, TMPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
NOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPopManuu (HAy4IHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



dbopMynIupoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOJBI MPHU MOUCKE U
oTbope wuHMOpPMALIUK, HEOOXOAUMOW Ui BBIMOJHECHHS Y4eOHBIX 3aaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJBb30BaHUSA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TpeICTaBICHHS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAay4yHBIH S3bIK B KAauecTBE CpEACTBA Mpu padoTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpeaMETHbIE ((pu3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HaIJISITHOCTH.

OsgiiajeHHe YyHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMY 1€ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUAJIOra U/WiIH
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOM  NPEIIOKECHUSA
OTHOCHUTEJIbHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C MPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WM COBMECTHO CO CBEPCTHUKAMHU NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3aluy yueOHOTo IpoekTa U (GOpMyJIMpPOBATh BBHIBObI
M0 pe3yJibTaTaM MPOBEACHHBIX HUCCICAOBAHUN IMyTEM COIVIACOBAHMS TMO3ULIANA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IJIJAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEeATENbHOCTh, ONpeneisas €€ Leau W 3aJayd, KOHTPOJIMPOBATH M II0 MEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroputM JACHCTBUUA TIpU
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN €rMoOcOO0 MX pEelIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUH O
BEILECTBAX U XUMUUYECKHUX PEAKLINAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, POJM XHWMHUU B TO3HAHUU SIBJICHUU



npuponabl, B (OPMHUPOBAHUM MBINUICHUS U KYJAbTYPhl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM IS pellIeHUs TPAKTUYECKHUX 3aja4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHYTas U COKpalI€HHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIA CKelleT, (QYHKIMOHAIbHAS TpyMIa,
paguKall, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIJIEBOAOPOJBIL,
KUCIIOPOA M a30TCOLACPIKAILUE COCAUHEHUSA, MOHOMED, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEpPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE IIOHMMAHMUA IPUYMHHOCTH M CUCTEMHOCTH XHMMHYECKHUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBEe, NOJYYCHUH U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY H
[IPAKTUYECKOM JCATEIBbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHMH BBISBJIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
OIIMCaHUU COCTaBa, CTPOCHHUs U NPEBPALLECHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JIs
COCTABJICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
(GopMysl OpraHMYECKHX BEIIECTB U YpPaBHEHUH XUMHMUYECKUX  PEaKIIH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEIUECTB I WJUIKOCTPALUUA HMX
XUMHAYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJIECKHOCTh H3YYEHHBIX
OpPraHMYECKMX BEIIECTB IO KX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJaccy/Tpynmne CoelWHEHUuN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOJEprKalue
COEIMHEHMsI, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoii HomeHkiarype (IUPAC), a Takxke NpuUBOAUTH TPUBUAILHBIC
Ha3BaHUSl OTAEJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPUH, (eHos, (opManbAerui, aleTalbleru]], MypaBbHUHAs
KHMCJIOTa, YKCYyCHAsl KUCJI0Ta, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
dpykTO3a, KpaxMa, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPENECIATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MOJOXKEHUS TEOPUH CTPOCHHUS
opranunveckux BemiectB A. M. bytieposa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMI  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, ITUJIEH, MPOIWJICH, AalleTHJICH,
OyramueHn-1,3, mermnOytamueH-1,3, OC€H30J, METaHOJ, STaHOJ, ITHJICHIINKOJb,
[NIALEpUH, (EHOJI, aleTalbJeTu]l, MypaBbUHAsE U YKCYyCHash KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PpEaKIHUi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
Colpbid (He(Th, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX TNEpepadOTKU U
IPaKTHYECKOE MPUMEHEHHE NTPOTYKTOB NEPepadOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJIUTH BBIYUCIECHUS 10 XUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOIYKTa
peaKkiuu 1O H3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

Cc()OPMUPOBAHHOCTh YMEHHM BIAAETh CUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJ]aX HAayYHOTrO MO3HaHUs, UCIIOJb3yEMbIX B XUMHH MIPU W3YYEHUH BELIECTB U
XUMHUYECKUX SBJICHUHN (HaOJI0/IeHUE, N3MEPEHUE, HIKCIIEPUMEHT, MOAEIMPOBAHNE),
WCIIONIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJs TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallusX, CBS3aHHBIX C BEIIECTBAMH M HUX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIOAATh MpaBUila MOJIb30BaHUS XUMUYECKON
MocyIol U J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuia oOOpalieHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO JaOOpaTOPHBIX
XUMHYECKHX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATh XUMHUYECKHI
AKCIIEPUMEHT (IIPEBpAICHHs] OPraHUYECKUX BEUIECTB MPU HArpeBaHUU, MOTyYCHHE
ATUJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHMM, LBETHHIE peaKIuu OEJKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpU OOpalleHuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM O00OPYAOBAHHUEM, TMPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3amucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOMU
uHpopmanuu, IHTepHET u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAATh  MpaBWJia  DKOJOTHYECKHU
IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJAX
COXpaHEHUs CBOErO 370POBbS U OKpY)KArOUIEH MPUPOIHONU Cpeibl, OCO3HABATH
OMAacCHOCTb BO3JICUCTBHS Ha >KMBBIE OpPraHU3MbI ONPECIEHHBIX OPraHUYECKUX
BeIlleCTB, moHUMasi cMbica mokazarens [IJIK, moscHATh Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI U TPEIOTBPAILCHUS] HMX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIIAIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUH B TIO3HAHWMW SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUJIEHUS U  KYJIbTYpPhl JIMYHOCTH, €&
(YyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIISI PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYCCKHM 3JIEMEHT, aToM, H30TOIl, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTEIICHb OKHUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTATMYECKasl peleTKa,
TANBl ~XUMHUYECKHX  pPEAKIUW, PACTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTUYECKAS JUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU Auccounanuu, nepuoanueckud 3akoH [l. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHMHH,
MHMPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE INMOHMUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECCKHX SIBICHHUH, (DaKTOJOTHUYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U TPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC MPU3HAKU TTOHATHMA,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeNIeCTB (yrapHbld ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHHU ONpPEACNISATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSX PAa3IM4YHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi, BOJIOPO/IHAS) B COCIMHCHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJISIpHas,
HMOHHAasl, METaJUTMYECKas), XapaKTep Cpelibl B BOAHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEUIECTB MO HX COCTaBy K OINPEAENIEHHOMY Kiaccy/Tpymnne
COEMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenpeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ileprogndeckod CHCTEMBI
xuMuueckux anemeHTtoB [[. M. MenneneeBa, MCHONB3ys IOHATHS «S-, p-, d-
3JIEKTPOHHBIE opouTaNNY, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX COCIUHEHUU
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOpMHPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIWE
XMMHUYECKHME CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBbIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETUYECKON CBA3U MEXKIY HEOPraHWUYECKUMU
BEIIIECTBAMU C ITOMOILbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIHH TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKHCICHUS DJIEMEHTOB, 00OpaTMMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHMS PEAKIUNA Pa3IMUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



chOPMHUPOBAHHOCTh YMEHUW TPOBOJWTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEILECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHUH  paCKpbIBaThb CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEaKLUi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [larense);

c(hOPMHPOBAHHOCTh, YMEHUW XapaKTePU30BaTh XHMHYECKHE IPOIIECCHI,
JIeKaIe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIMMX HAYYHBIX MPHUHIUNAX H
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MTOHSATHUS «MacCoOBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MoCcyIol W J1abopaTOpHBIM O0OpPYJOBaHMEM, a TakKKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCT, yMEHUH TIJIAHUPOBATh W BBIMOJHATE XUMHUYCCKUN
AKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIAa BOJIOpPOAA B MPHUCYTCTBUHM KaTalnu3aTropa,
OTpe/eNieHue CpeAbl PAcTBOPOB BEHIECTB C IOMOIIBI0  YHHUBEPCATHLHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMEHTAIBHBIX 3a/ad 10
TeMaM «Metamiely U «Hemeramib»y) B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABNIATh PE3YIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpME 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX PEAKIUH W (POPMyIUpOBaTH BHIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH aHAJIU3UPOBATh XUMHUYCCKYIO
uH(OpMaIMIO, TOTYy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpPEACTBA MacCCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWiIa  DKOJOTHYECKU
LeJIECO00PAa3HOro0 TOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUs CBOEro 3J0pPOBbS U OKPYKAIOLIEH NPHUPOAHOW Cpezbl, OCO3HABATH
OIAaCHOCTH BO3CHCTBUS HA )KUBbIE OPraHU3MbI OIIPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mnpumepax CcrnocoObl yYMEHBIIECHUS W
MPEA0TBPALIEHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

U1l 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOYy4YalolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToueuHyo cucteMy o6o3HaueHuil JI. bpaiins g 3anucu XUMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypesI
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKON XUMHUHU
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COCIMHEHUN A. 3
M. byrneposa
Hroro no pazueny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI 2
9 HenpenenbHble yriieBogopoabl: alKeHbI, 6 |
AJIKaJUEHbI, ATTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2
24 [TpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB U 3 |
uX nepepadboTka
Hroro no pazneny 13
Pazpnen 3. Kuciopoacoaep:xkanue oprannyeckue coelnHeHUs
3.1 Cnuptel. ®enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYriesozsl 3 2




Hroro no pazgeny 13
Pasnen 4. A3orconepxainue OpraHuveckue coeuHeHn s

4.1 AMuHBL. AMUHOKHCIOTEL. beikn 3
Hroro no pazueny 3
Pa3znes 5. BoicokoMoJieKyIsIpHbIE COeIMHEHM I

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMMHU
Ctpoenue atomoB. [leproanyueckuii 3aKkoH
1.1 u [lepuoanueckas cucreMma XUuMHYECKUX 3
anemenToB J[. 1. MeHieneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE peaKun 6 1 1
Wroro no pazneny 13
Paznen 2. Heoprannueckasi XumMus
2.1 MerTanmnbt 1
2.2 HemeTamnst 1 1
)3 CBs13b HEOPTAHMUECKUX U OPraHUYECKUX )
’ BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHus U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecrBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHsl = o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
IIpeaqMeT opraHMUEeCcKON XUMHH, €
1 e p 1 https://m.edso0.ru/9184b457
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopus cTpOCHHSI OPTraHUIECKUX
2 coequHeHunit A. M. bytneposa, eé 1 https://m.edsoo.ru/4c74baa?
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBienue o knaccupukauu
OpPraHUYECKUX BEILLECTB.
3 Homenkiarypa (cucremaruueckasi) u 1 https://m.edsoo.ru/d32178fb
TPUBHAJIbHBIC HA3BaHUS
OpTraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE,
4 . p 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHUH Pl
Meran u 3TaH — npocTenime
5 P 1 https://m.edsoo.ru/6edcc394
MPEACTABUTENH AJIKAHOB
AJKEeHBI: COCTaB M CTPOCHHUE,
6 . p 1 https://m.edsoo.ru/6bl4aflc
CBOMCTBa
DTUJIEH U TIPOINUIIEH — MpOCTeHIne
7 P P 1 https://m.edsoo.ru/324d177¢c
MIPEACTABUTEH AIKEHOB
[IpakTryeckas pabora Ne 1.
8 «IlomydeHue dTUIEHA U U3yYEHUE ETO 1 1 https://m.edsoo.ru/d6¢45517
CBOWCTB»



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517

Aunkaguensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETUYECKOTO Kay4dyKa U Pe3UHbI

https://m.edsoo.ru/437{83fa

10

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, FOMOJIOTHUECKUH psa.
AneTuieH — npocTermumi
IIPEJCTABUTEINb AIIKMHOB

https://m.edsoo.ru/f25dffed

11

Brruuciienus o ypaBHEHHIO
XUMHYECKON peaKiuu

https://m.edsoo.ru/498fe87b

12

ApeHsbI: GEH30I1 ¥ TOITYOIL.
TOKCHYHOCTD apeHOB

https://m.edsoo.ru/589d3ddd

13

I'eneTnueckas cBsI3b yYriieBoaopoaos,
INpUHAJICKAIIUX K pa3JINYHbIM
KJjlacCaM

https://m.edsoo.ru/ba48c664

14

[TpuponHbIE HCTOYHUKU
YTJIEBOIOPO/IOB: MPUPOIHBIN ra3 U
MONyTHBIE HEPTSAHBIE I'a3bl, HEPTh U
MIPOJYKTHI €€ NepepadoTKH

https://m.edso0.ru/397¢2d83

15

[IpupoiHBIE HICTOYHUKHU
YIII€BOAOPOAOB: IPUPOAHBIN ra3 U
MONyTHBIE HEPTSHBIE T'a3bl, HEPTh U
IPOAYKTHI €€ epepaboTKH

https://m.edsoo.ru/51fade52

16

KontponbHas padoTa mo pazaeny
«YTII€BOIOPOABD)

https://m.edsoo.ru/1b2bcldd

17

Hpe[[CJ'IBHBIC OIHOATOMHBIC CIIUPTHI:
METAHOJI 1 OTaHOJI. BO)IOpOlIHaSI CBA3b

https://m.edsoo.ru/c21487¢e3

18

MHOroaromMHble CIIMPTHI:
STUJIEHTJIMKOJIb U INIMLEPUH

https://m.edsoo.ru/8f6435¢8



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8

19

@DeHOoI: CTPOCHUE MOJIEKYJIbI,
¢bu3nyecKkre U XMMHUYECKHEe CBOMCTBRA,
MIPUMEHEHHE

https://m.edsoo.ru/5126bc5e

20

Anpaeruapl: GopMabaeTuI 1
areTanpaerng. Aneron

https://m.edsoo.ru/e34544ec

21

OnHOOCHOBHBIE NPEIEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U

yKCYCHast

https://m.edsoo.ru/b4e183¢c2

22

[TpakTuyeckas pabora Ne 2.
«CBoMcTBa pacTBOpa yKCyCHOM
KHCIIOTBI)

https://m.edsoo.ru/6¢86242¢

23

CreapuHOBas U OJICMHOBAsI KUCIIOTHI,
KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/fe622475

24

Mb11a KaK COJIM BBICIITHX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

https://m.edsoo.ru/c1685d61

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapomnu3
CJIO’KHBIX 3(hHUpoB

https://m.edsoo.ru/fbb68558

26

)KI/IpLIZ TUAPOJIN3, IPUMCHCHUC,
Onoyiorunyeckas POJIb KUPOB

https://m.edsoo.ru/399f1 ca8

27

VYTrieBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxneiimne nmpeacTaBuTeNu:
TII0K03a, (PpyKTO3a, caxapo3a

https://m.edsoo.ru/3¢c527eb8

28

Kpaxman u nenmronosa kak
MIPUPOAHBIE MOJIUMEPBI

https://m.edsoo.ru/d3aelc63

29

KonrtponbHast paboTta no pasaeny
«Kucnopoaconepxaiue

https://m.edsoo.ru/16634947



https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947

OpPraHUYECKUE COCTUHEHUS/
Bcepoccutiickas npoBepouHas padota

30

OO6m1as XxapakTeprucTruKa
a30TCO/ICPKAIINX OPTraHUIECKUX
coenuHeHui / Beepoccuiickas
npoBepouHas paboTa

https://m.edsoo.ru/d543f4c6

31

AMMHBI: METHJIAMUH 1 aHUJINH

https://m.edsoo.ru/649533ea

32

AMHHOKHCIIOTHI KaK aM(pOTepHBIC
OpraHUYECKUE COCTMHEHUS, NX
Ouonorudeckoe 3Hayenue. [lentumepr.
benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

https://m.edsoo.ru/54732128

33

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COG,I[I/IHCHI/Iﬁ

https://m.edsoo.ru/cec68ba7

34

OCHOBHEBIE MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COG}IHHGHHfl.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

https://m.eds00.ru/46729785

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

XUMHUYECKUHN J1eMEHT. ATOM.
DneKTpoHHas: KOH(UTypaIHs aTOMOB

https://m.edsoo.ru/d276bd7b

[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB JI. 1. MeHienneeBa, ux CBSI3b
C COBPEMEHHOU TEOPHEHl CTPOCHUS
aTOMOB

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKUX JJIEMEHTOB M MX
COEIMHEHUII 110 TPYIIaM U MePUOIaM.
3HavYeHHE MePUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHUX djieMeHToB J[. 1.
MeHeneeBa B pa3BUTUH HAYKU

https://m.edsoo.ru/9a519a98

Crtpoenue BeniecTBa. XUMHYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MbI
00pa3oBaHMs KOBAJICHTHOU CBSI3U.
Bonoponnas cA3b

https://m.edsoo.ru/11edbb8&f

BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTEneHb
OKHCJICHUS. BelecTBa MONIEKYISAPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

https://m.edsoo.ru/1c7e4ba9

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HctunHBIC H KOJUIOMAHBIC paCTBOPHLI.

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b

MaccoBas A0JI1 BEHIECTBA B PaCTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUI.
['eHeTnueckast CBS3b HEOPTaHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

https://m.edsoo.ru/bbflfcl12

Knaccugukanus XuMHUYECKHX peaKIii
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUs U
IIPEBPALCHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKLUAX

https://m.edsoo.ru/737884fd

CxkopocTts peakuuu. O6patumbie
peakuuu. XMMUYECKOE PaBHOBECUE

https://m.edsoo.ru/1677f4be

10

[IpakTuueckas padorta Ne 1. «Bnusnue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

https://m.edsoo.ru/e6327{f2

11

DNeKTpoauTHYECKas JUCCOIMALUS.
[TonsATHE O BOJOPOAHOM ITOKA3ATENE
(pH) pactBopa. Peakiiuu noHHOTO
oOmeHa. ['uaponn3 opraHuvecKux u
HEOPraHMYEeCKUX BEIIECTB

https://m.edsoo.ru/3234384a

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIiaBoB U pacTBOPOB COJIEH

https://m.edsoo.ru/d19df513

13

KonrtponbHas pabota 1o pazaeny
«TeopeTndyecknue OCHOBBI XUMHUN»

https://m.edsoo.ru/42a9681d

14

MeTtannsl, UX IMOJIOKSHHUE B
[Tepuoanyueckoit cUCTEME XUMHYECKUX

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

anemenToB M. Y. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue Gpuznyeckue cBOKWCTBa
METaJIIIOB

15

CrnnaBel METaJIOB.
DNEKTPOXUMHUYECKUN PsiJT HAIPSKEHUM
METAJIJIOB

https://m.edsoo.ru/9cb465ac

16

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, Kadui, KaJbIlUuH,
MarHui, aJIIOMUHUN) ¥ KX COCTMHCHHI

https://m.edsoo.ru/4e8bc6fd

17

XHUMHUYECKUE CBOMCTBA XpOMA, MEJIU U
UX COEIUHEHUIN

https://m.eds00.ru/2393964¢

18

XuMHuyecKre CBOMCTBA IIUHKA, JKeJie3a
U UX COEOUHEHNN

https://m.edsoo.ru/2e9896ea

19

[IpakTuueckas pabota Ne 2. "Pemmenue
AKCIEPUMEHTAIIbHBIX 33a4 10 TEME
«Mertamnb»"

https://m.edsoo.ru/41538b94

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Teproanueckoil CUCTEME XUMHYECKUX
anemenToB /1. V1. Menjeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://m.edsoo.ru/d14bd5a6

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
ATIOTpONHS HEMETAIIJIOB (Ha IpUMEPE
KHCJIOpOJia, cepbl, pocdopa u
yriiepoa)

https://m.edsoo.ru/41a85f4f

22

XHUMHUYECKHE CBOMCTBA raJIONeHOB,
CEphl U UX COCTMHEHUI

https://m.edsoo.ru/e6735ca4

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa

https://m.edsoo.ru/e359a2eb



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb

U UX COCIUHEHUN

24

XUMHUYECKUE CBOMCTBA Yriepoa,
KPEMHUS U KX COCTMHEHUH

https://m.edsoo.ru/ef3a5687

25

[IpuMeHeHne BaKHEHIIINX HEMETAILIOB
U UX COCOUHEHUN

https://m.edsoo.ru/e232a911

26

O060011IeHrEe U CUCTEMATH3AMS 3HAHUI
o Teme «Hemeramiery». Beraucienus
110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHi
1 TEPMOXUMHUYECKHE PACUETHI

https://m.edsoo.ru/539f71b8

27

[Ipaktuueckas pabota Ne 3. «Pemmenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemertannsl"»

https://m.edsoo.ru/d93381a5

28

KonTponbHas padboTa 1mo reMam
«Metame» u «Hemetamin)

https://m.edsoo.ru/842abce9

29

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUcC
KHCJIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHUA

https://m.edsoo.ru/d9ddcc76

30

AM@oTepHbIE HEOPTaHUUECKHUE U
OPraHNYeCKHUE COCTUHEHUS.
['enernueckas cBsi3b HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB

https://m.edsoo.ru/9c4d7af9

31

Ponb xumun B obecrieueHUn
9KOJIOTMUYECKOM, SHEPreTHUECKON U
MUIIEBOM 6€30MaCHOCTH, pa3BUTHH
METAIIUHBI

https://m.edsoo.ru/9173971d

32

[IpencraBnenust 06 oOUIMX HAYYHBIX
IMpUHOHUIIaX IMPOMBIIIJIICHHOT'O
MIOJIy4EHUs BXKHEUIINX BELIECTB

https://m.edsoo.ru/bcal 6d6f



https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f

33

Yenosek B MUpe BELIECTB U
MaTepHualoB

https://m.edsoo.ru/7ccc2b22

34

Xumus u 310POBEE UCIIOBEKA

https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbI

10 KITACC

Kon
NMPOBEPSIEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmsbl CpeaHETro oﬁmero OﬁpaSOBaHI/IH

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XUMHUHN

1.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XHUMHUHM B TO3HAHHUU
ABIIGHUN TPUPOIbI, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM s
peIIeHUs MPAKTHYECKUX 3a7a4d M SKOJIOTHYSCKH 00OCHOBAHHOTO

OTHOIIICHHUSI K CBOEMY 3/I0POBbIO U IIPUPOJTHOMN Cpejie

1.2

Bianenune cucremMoll XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIIre IMOHSTHUS (Monekymna, BaJICHTHOCTB,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKAs CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OO0BEM, YIJIEpOAHBIN CKEJeT,
byHKIIMOHATbHAS rpyImma, paauka, n3oMepusi, H30MEDPBI,
FOMOJIOTUYECKUH PSAM, TOMOJIOTH, YIJIE€BOAOPOAbL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCTUHEHHS, OMOJOTHYECKH AaKTHUBHBIE BEIIECTBa
(yrnmeBoapl, >KUPBI, OENKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHUMHUHU, (PAKTOIOTUYECKUE
CBEJICHHsI O CBOICTBaX, COCTaBe, TOJNy4YeHUH U OE30MacCHOM
WCIIOJIb30BAaHUM BAXXHEUIITUX HEOPTaHUYECKUX U OPTaHUYECKUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIAITE  XAPAKTCPHBIC IIPU3HAKU
HOHSITI/If/i, YCTaHAaBJIMBATb nux B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIHE ITOHATHUA IIPpHU OIIMCAHHMKU COCTaBa, CTPOCHUSA U

MpEBpAIICHUI OPraHMYEeCKUX COeAMHEHUN

1.4

c(OpMUPOBAHHOCTh YMEHHMM HCHOIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUIS COCTaBJIGHUS MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaliéHHON) (GopMya OpPraHMYEeCKUX BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PeaKIyil, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB JJIsl WJUTIOCTPAIlMU UX XHMHUYECKOTO0 M MPOCTPAaHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCT, ~ YMEHHI  yCTaHABJIWBaTh  MPUHAJICKHOCTH
HN3YUCHHBIX OPTraHUYCCKHUX BCIICCTB IIO HMX COCTABY W CTPOCHUIO K
onpenenéHHoMy Kiaccy (rpynmne) coeAuHeHUuH (YrJieBOAOPO/IbI,
KHUCJIOPOA ¥ a30TCOJACPIKAIINe COCIAUHEHHs, BBICOKOMOJIEKYJISIPHBIC
COCJMHEHUs), JaBaThb MM  Ha3BaHUS 10  CHCTEMAaTUYECKOMH

nomenkiarype (IUPAC)

1.5

CdopMUpoOBaHHOCTh YMEHHUS OINPEAEIATh BHIbI XMMUYECKOH CBSA3HU B

OpPraHMYECKUX COCIUHEHMSIX (OMHAPHBIE U KPATHBIE)

1.6

CpopMUpOBaHHOCTh yYMEHHUSI TMPUMEHSTH: IMOJIOKEHUS  TEOPUHU
CTpOCHHUs1 opranmdeckux BemectB A.M. BytiepoBa anst oObsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa M CTPOCHHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrneBoaopoibl. Kucnopoaconep:xarue u azoTcoaepKalme

OPraHu4CCKuUC COCIAUHCHUA. BLICOKOMOHGKyanHbIe COCANHCHHA

2.1

CdopMUpOBaHHOCTh yMEHHI TPHUBOJIUTH TPUBUAIBHBIC HAa3BaHUS
OT/ENbHBIX OPraHUYECKHX BEIIECTB (ITHJICH, MPOIMHICH, alleTUJICH,
ATUJICHTIIMKOJb, TIHLEPUH, (QeHon, (opmanbaerun, ameraibAerui,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHUCIOTa, OJIEMHOBAas KHUCIOTA,
CTCapuHOBas KHUCJIOTA, TJIFOKO3a, (PYKTO3a, KpaxMmal, IeJUII0JI03a,

IJIALMH)

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapakTEepU30BaTh COCTaB, CTPOCHHE,
bu3MYecKne W XUMHUYECKHE CBOWCTBA THUMUYHBIX MPEACTABUTEICH
pa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, ATaH, STHUJIEH,
MpOMNWJIeH, aleTuineH, OyramueH-1,3, merunOyramueHn-1,3, Oensodn,
METaHOJI, 3TaHOJ, ATUJICHTJIUKONb, TIHIEPUH, (EHOJI, areTallbIeTul,
MypaBbMHAsA M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTH0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHUS HILTIOCTPUPOBATh TC€HETHYECKYIO CBS3b
MEXJY  TUIHMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BELIECTB YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX

peaxiuii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (popMyt

2.4

CdopmMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YIJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIHBII Ta3, yrojb), CHOCOOBI UX

Hepepa60TKH U MMPAKTUYICCKOC TPUMCHCHUC TPOJAYKTOB nepepa60TKI/I

XUMHS U KU3HBb. Pacuérsl

3.1

CdopMHpOBaHHOCTH YMEHHI BIAJETh CHCTEMON 3HAHUNA 00 OCHOBHBIX

MCTOJax HAYYHOI'O IIO3HAHUA, UCIIOJIb3YEMBIX B XUMUU ITPH U3YUCHUHN




BEUIECTB U XHMMHYECKHUX sBJICHUH (HaOmioleHue, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0Ib30BaTh CHUCTEMHBIE
XUMHYECKAE 3HAHWS Ui TNPUHATHS PEHICHHH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUsiAX, CBA3aHHBIX C BEIICCTBAMHU U UX IIPUMCHCHHUEM

3.2

CdopMupoBaHHOCTH YMEHUH COONIOAATH TMpaBWIA IOJH30BAHUS
XUMHYECKON TMOCynoil u 1ab0paTOpHBIM OOOPYJOBAaHHEM, a TaKXKe
mpaBuiia oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU

11O BBIIIOJIHEHUIO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB
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ChopMHPOBAaHHOCTH YMEHUH TUIAHUPOBATH U BBIIOIHATH XMMUYCCKHHA
SKCIICPUMCHT (HpeBpaH_IeHI/ISI OpTraHNYCCKUX BCIICCTB IIPU HAI'PCBAHUU,
MOJTy4eHUE 3TUIICHA U U3yYCHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpPraHMYEeCKHUX BEIIECTB, JEHATypanus OCIKOB IIPH HarpeBaHUM,
[[BETHBIC pPEAKIMH OEJIKOB) B COOTBETCTBHM C NpABHJIAMU TEXHHKU
0e30macHOCTH TpH OOpaIleHUH C BEIIECTBAMH H JIAOOpaTOPHBIM
000pyI0BaHKEM; NPEACTABIATh pe3yJibTaThl XUMHUYECKOT0
JKCIIEpUMEHTa B (OpME 3amicCHl ypPaBHEHHH COOTBETCTBYIOIIUX

peaKuHﬁ u Q)OpMYHI/IpOBaTb BBIBOJbI HAa OCHOBC OTUX PE3YJILTATOB

3.4

CdopMupoBaHHOCTh YMEHUI MPOBOJAUTH BHIYHUCICHUS IO XUMHUUECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA HMIIU
IIPOJYKTa peaklUy 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEaKI1N)

3.5

CdopmupoBaHHOCTH yYMEHUHN KPUTHYECKH aHAIM3UPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOTYYaeMYI0 U3 pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBoit nHGopMaluu, cetb UHTEpHET U apyrue)

3.6

ChopMupoBaHHOCTH YMEHUH COOMIOAATh MpPaBUIa HKOJOTHUECKH
1eJ1eco00pa3HOro MOBeJeHUs] B OBITY U TPYAOBOH JEATENLHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0POBbS M OKPYKAIOIIEW NPUPOIHON
cpenbl, OCO3HaBaThb ONACHOCTb BO3JICHCTBUSA Ha JKHUBBIE OpPraHU3MBbI
ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, IIOHMMAas CMBICI ITOKa3aTells
ITAK (mpemenpHO JOMYCTUMOW  KOHLEHTpAlMU), TOSACHATH Ha
nmpumMepax CHOCOOBI YMCEHBIICHHUA U NIPEAOTBpAICHUA UX BPEIHOT'O

BO3JCHCTBUS Ha OpraHu3M YCJIOBCKA

11 KITACC

Kon
NpoBepsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPpeHEro 001ero 00pa3oBaHus




pe3yjabTara

1

TeopeTnyeckue OCHOBbI XUMHUU

1.1

Bimagenue cucteMod XMMHYECKUMX 3HAHHMM, KOTOpPas BKIIOYAET:
OCHOBOIIOJIATAIOLIME  TOHATHS ~ (XMMHUYECKUH  3JIEMEHT,  aToM,
AJIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, d-3IEKTPOHHBIE OPOUTAIIN ATOMOB,
MOH, MOJIEKYyJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHs, XMMHUYECKas CBSA3b, MOJb, MOJISIPHas Macca, MOJIAPHBIN
00BbEM, KpUCTAJUIMYECKas PpelETKa, TUIbl XUMHUYECKUX peaKIui
(OKMCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE, 3K30- M JHJOTEPMHUYECKHE,
peaKkIMy MOHHOTO OOMEHa), PAacTBOP, DICKTPOJUTHI, HEITEKTPOIHTHI,
IIEKTPOJINTUYECKAsT JUCCOLMALUSA, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMMYECKON PEaKIMU, XMMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOJUTUYECKON auccormanuu, [lepuoandeckuit
3akoH JI.M1. MenzeneeBa, 3aKOH COXpPAaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHHU, (DPAKTOJIOTMUECKUE CBEIEHHSI O CBOMCTBAX,
cocTaBe, IOJYyYeHMH U O€30MacHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOpPraHMYECKHUX BEUIECTB B OBITY M MPAKTHUUECKOH JESTEbHOCTU

YCJIOBCKA

1.2

CdopMUpoBaHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YUYCHHBIX TOHSITHH, MPUMEHSTh COOTBETCTBYIOIIUE
MOHATUS TPU ONUCAHUU CTPOEHUS U CBOMCTB HEOPTraHUYECKUX
BEIIECTB W HMX TMPEBPAIICHUN; BBISIBISATH B3aMMOCBS3b XUMHYECKHX
3HAHUI c TTOHSATUSMH u MIPEICTABICHUSIMH JPYTHX

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

Brnanenne OCHOBHBIMU METOJIaMU HAyYHOTO TMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUW (HaOIIOJeHUe, W3MEpPEHUE, HKCIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

CdopMUpOBaHHOCTh YMEHHH ONpPENENiTh BaJ€HTHOCTh M CTENEHb
OKUCIIEHUS XHMMHYECKUX OJJIEMEHTOB B COEIUWHEHHUSX Pa3IMYHOIO
COCTaBa, BHJ  XWUMHYECKOW CBA3UM  (KOBaJCHTHAs, MOHHAaf,
MeTaJuTh4ecKasi, BOJIOPOHASI) B COCIMHEHUSIX, TUIT KPUCTAIUIMUECKON
peImEéTKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHasi, MOHHAs,

MCTaHHI/I‘-ICCKa}I)

1.5

C(bOpMI/IpOBaHHOCTB yMCHI/II‘;I OMPCACIIATL XapaKTep CPpEAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTUHECHHI

1.6

CdopmupoBaHHOCTh ~ yYMEHHUS  KiIaccH(UUUPOBATh  XHUMHUYECKHE
peaKiuy Mo pazIUYHbIM MpU3HAKaM (YUCITY M COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(b(beKTy pcaknuuu, H3MCHCHUIO CTemneHe




OKHCJICHHS  DJIEMEHTOB,  OOpaTUMOCTHM  pEaKkluH,  y4acTHIO

KarajiuszaTopa)

1.7

ChopMupOBaHHOCT ~yYMEHHMH  COCTABIATH ypPaBHEHUS  peaKIMi
pPa3IMYHBIX TUIIOB, IIOJHBIE M COKpAlICHHBIC YpPaBHEHUS pPEAKLUN
MOHHOTO OOMEHA, YYUTHIBAs YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JI0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONINE
KAUeCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHWYECKHUX  BELIECTB,
pacIio3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OanaHca 3THX peaKI_II/Iﬁ

1.10

CdopMUpOBaHHOCTh yMCHHI OOBSCHATH 3aBUCHMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT pa3InyuHbIX (JaKTOpOB

ChopMUpOBAaHHOCTE YMEHHH OOBSCHATH  XapakTep CMCEHICHHS
XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT BHEIIHETO BO3JICHCTBUS

(nmpunnun Jle llarense)

OO0m1as 1 HeOpraHMU4ecKask XUMUs

2.1

ChopMHpOBaHHOCTh yYMEHHUH pacKpbiBaTh cMbICcT [lepuoaudeckoro
3aKOHa J.. MenneneeBa u IEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, 06I>SICHI/ITCJ'ILHYIO )51 IMPOTHOCTUYCCKYIO

byHKIUHA

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX »5JIeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cuctemMbl xuMHuueckux siemeHToB J[.M. MenaeneeBa, HCHONb3ys
HNOHATUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTHUUECKUe
YpOBHUY»,  OOBSCHATH  3aKOHOMEPHOCTH  W3MEHEHHUsI  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoiaM M Tpynmnam

[Tepuoanueckoit cucteMbl xuMuueckux anemeHToB [[.M. MenneneeBa
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CdopmMupoBaHHOCTh YMEHMH XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHMYECKMMH  BELIECTBAMM  C  IIOMOILIBIO  YpaBHEHHUH

COOTBETCTBYIOIINX XUMHUUYCCKHUX peaKHI/Iﬁ
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C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATb MPUHAJICI)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IO HX COCTABY K OHpe,I[CJIéHHOMy KJIacCcy




(rpymme) coenuHEeHH (MTPOCThIEe BEIIECTBAa — METAUIBI U HEMETaJLTHI,

OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(OTEPHBIEC TUAPOKCHIBI, COIIH)

2.5

CdopMupoBaHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYI) CHUMBOJIUKY
JUIsL  cocTaBlieHUsT (GOpPMyN BEIIECTB U ypPaBHEHUH XUMHUYECKUX
peakuuii, cuctematudyeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMS OTJEIbHBIX HEOPraHMYECKUX BeleCTB (yrapHolii ras,
VIJGKUCHIBIA a3, aMMHakK, raméHas H3BeCTb, HeraméHasi H3BeCTb,

MUTHEBAs COJIA, MTUPUT U JPYTHUE)

2.6

ChopMHpPOBaHHOCT, YMEHHH XapaKTepu30BaTh (OINMUCHIBATH) 0OIINE
XMMHYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIIATh  CYIICCTBOBAHWE  TEHETUYECKOM  CBS3M  MEXKAY
HCOPraHMYECKUMH  BEIIECTBAMH € [IOMOIIBK  ypaBHCHHU

COOTBCTCTBYHOINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHHH MIAHUPOBATH M BBIMOIHATH XUMHUECKUN
AKCIIEPUMEHT (pa3jioKEHHE INIEpOKCHJAa BOJOpOJa B TNPUCYTCTBUU
KaTaJIn3aTopa, ONIpPEIEICHUE CPeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
VHHUBEPCAIbHOTO HWHAMKATOPa, BIUSHUE pa3IUYHbIX (HAKTOpPOB Ha
CKOPOCTh ~XMMHUYECKON peaKIMH, peaklud HOHHOrO oOMeHa,
Ka4eCTBEHHBIC PEaKIUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KAaTHOH aMMOHHUS, pPellIeHUe IKCIEPUMEHTAIbHBIX 3ajad [0 TeMaM

«Meramnel» u «HemeTannbi») B COOTBETCTBUH C MPAaBUIAMU TEXHHUKHU
0e30macHOCTH TpH OOpaIleHWH C BellecTBaMH M JIAOOPAaTOPHBIM
00opynoBaHuEM; MIPENICTaBIATh pe3yJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YypaBHEHHIl COOTBETCTBYIOIIMX

peaKuHﬁ u (bOpMy.]'II/IpOBaTL BBIBOJBI HAa OCHOBE OTUX PE3YJILTATOB

2.8

ChopMHpOBAaHHOCT, YMEHHUM COOJIO/IaTh TPaBWJIA  TOJb30BAHUS
XUMHUYECKON Tocynoil M nabopaTopHBIM OOOpYIOBAaHUEM, a TakKkKe
nmpaBuiia oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHNYECKHUX OIIBITOB

2.9

C(pOpMI/IpOBaHHOCTB yMCHI/Iﬁ XapaKTCPU30BaATh XUMHUYCCKUC
MMponecCChl, JCKAINMUE B OCHOBC IMPOMBIINIJICHHOTO IMOJIYYCHUA CGpHOffI
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(I)OpMHpOBaHHOCTL HpC,Z[CTaBJ'ICHI/Iﬁ 00
06H_[I/IX HayYYHBbIX IpUHIOHIIaX n OKOJOTHYCCKHUX HpO6JICMaX

XUMHYCCKOIo IMpOn3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

CdopMHUpOBaHHOCTH MPECTABICHUNA 0 XUMHUYECKON COCTaBIISIOIICH

CCTCCTBCHHOHay‘{HOﬁ KapTUHBI MHpPaA, pOJIX XUMHUU B IMO3HAHUU




SBIIGHUW TIPUPONBI, B (QOPMUPOBAHWUU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOW IS
pelleHusT TPAKTHUYECKUX 3alad W DKOJOTHYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie

3.2

CdopmMupoBaHHOCTD YMEHHUI KPUTHYECKH aHAIU3UPOBATh
XUMHUYECKYI0 HHGOpMalMIo, TOJYy4aeMyl0 U3 pPa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOl KOMMYHHMKAIMH, ceTh IHTEpHET U npyrue)
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CdopmMupoBaHHOCTH YMEHHH COOJIIOaTh MpaBWJIa AKOJIOTMUYECKU
1es1eco00pa3Horo MoBeNeHUs] B OBITY W TPYIOBOH JAEATEIBHOCTH B
LEISIX COXPaHEHUS CBOEro 3I0POBbsl U OKPYXKAIOIIEH MHPUPOIHOM

cpebl

34

Oco3HaBaTh  ONACHOCTh BO3JIEHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEMIECTB, MOHMMAs cMbIca nokaszarens [1/IK, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHus3m 4CJI0BCKa

3.5

CdopmMupoBaHHOCTE  YMEHUI POBOIUTH BBIYUCIICHHSI C
WCIIOJIb30BAaHUEM TIOHSITHS «MaccoBasi JIOJISI BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIEHUI Ta30B IMpPU XUMHUYECKHUX pEaKLUsAX, MaccChl
BEIIECTBA WJIM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
TEIJI0OBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, NPCBPALICHHA U COXPAaHCHUA DHCPIrUun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHU4YECKONH XUMUU

1.1

Hpez[MeT OpraHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, Pa3BUTHEC U 3HAUCHHUEC B
MMOJIYYCHHHU HOBBIX BCHICCTB U MaTCPUAJIOB. TCOPI/HI CTPOCHUS OPraHUYICCKUX

coequuennit A.M. bytiepoBa, e€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpyktypHble (OpPMYNIBI OpraHMYEeCKHX BelIeCTB. ['OMonorus, u30MepHsl.
XuMuYeckasi CBsI3b B OpraHMYECKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHBIC

cBs3u. [Ipencrapienne o kiaccuuKanum OpraHudeCcKUX BEUIECTB

1.3

HOMeHKHaTypa OpPraHu4YCCKUux COCJIMHEHU I (CI/ICTeMaTI/I‘IeCKaﬂ) H TPpUBHUAJIbHBIC

Ha3BaHUS Ba)KHEHUIIINX HPCHCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKHUX BCIICCTB

YTIeBo0poasI

2.1

AJIKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMUYECKUH psil. MeTaH M 3TaH — npocTeiiiune
IPEJICTAaBUTENIN AJIKAHOB: (PU3NYECKUE U XMMUYECKHE CBOICTBA (peakuuu

3aMCIICHUA U rOpeHI/IH), HaxXOXKIACHUC B IIPUPOAC, ITOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTHYECKHH psii. DTUIIEH W MPONUIIEH —
IpoCTEeHIINe NPEICTaBUTENIN AIKEHOB: (PU3MYECKHMEe W XMMHUYECKHUE CBOWMCTBA
(peakuy TUAPUPOBAHMSL, TAIOTEHUPOBAHUS, THPATAIIUM, OKUCIICHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U ITPUMCHCHHNC

23

Ankanuensl: Oytanuen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BakHeHmue
XMMHUYECKHE CBOWCTBA (peakuus noaumepusanun). IlonydeHue cHHTETHYECKOTO

KaydyKa M pEe3UHbI
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AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHsI, TOMOJIOTUYECKUNA psiA. ALETHIIEH —
OPOCTEHIINK TpeACTaBUTENb AaJKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE WU
XUMHYECKHE CBOMCTBA (pEeaKIMK THIPUPOBAHMUS, TaJIOr€HUPOBAHUS, THPATALUH,

TOpEeHUs ), TOJy4YeHUE U IPUMEHEHNE

2.5

Apenbl. benszon: coctaB, crpoeHue, (U3MUECKHME M XHMHUYECKHE CBOWCTBA
(peakiuu raJloreHupoBaHMs U HUTPOBAHMS), MOJIy4YeHUE U IpUMeHeHue. Tomyod:
COCTaB, CTpOEHHE, (U3MUECKHMEe U XUMHYECKHe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MMOJIydeHUE U MpPHUMEHEHHe. TOKCHYHOCTbH
apeHoB. ['eHeTHUeCcKas CBA3b MEXKAY YIVIEBOJOPOJAMHU, IIPUHAJUICKAUMU K

Ppa3JInuIHbIM KJ1acCaM

2.6

[TpupoaHbIe HCTOUYHUKHU YTII€BOAOPOI0B. [IpupoaHbIii ra3 v MONyTHbIE HEPTAHbIE




ra3el. Hedth u e€ mpoucxoxaenue. CrnocoOsl nepepaboTKu HePTH: TIEpPEeTOHKA,
KPEKUHT (TEPMHUYECKUH, KaTtanuTtuiyeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBII yroip u

MPOIYKTHI €T0 NnepepadoTKu

Kucnopoacoaepxaiiiue opraHn4eckue CoeIMHEHUs

3.1

[IpenenbHbpie OAHOATOMHBIE COUPTHL. METaHOM M ATAHOI: CTPOSHHE, (PU3HUECKUE
U XUMHYECKHE  CBOMCTBa  (peakuud C  aKTUBHBIMH  MeTajulaMH,
rajJoreHOBOJIOpOJIaMH, TOpEeHHe), INpUMeHeHHe. BomoponHble CBA3M  MEXIy
MOJIEKYJIAMH CHUPTOB. J[€HCTBHME METAHOJIAa U DTAaHOJIAa HAa OPraHU3M 4YEJIOBCKa.
MHOTroaTOMHBIE CIUPTHI. DTUICHIIINKOIb U TJIMLIEPHH: CTPOSHUE, (PU3HUECKUEC U
XMMHUYECKHE CBOWCTBa (B3auMOJEHCTBHE €O  UICJTOYHBIMH  MeETaJUIaMH,
Ka4yeCTBEHHasl peakluss Ha MHOIOATOMHbIE cnupThl). [leiicTBue Ha opraHusm

YCIIO0BCKaA. HpI/IMeHeHI/Ie MIMOCPUHA U OTUJIICHTJIMKOJIA

3.2

denon: CTPOCHUC  MOJICKYIJIBI, (I)I/I3I/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenne denoa

3.3

Anpreruasl 1 KeToHbl. @opManblIeru, aleTaibIeru/: CTpOeHHe, GU3NIECKUE U
XMMHUYECKHE CBOWCTBA (PEaKLUU OKUCIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE

peaKHI/II/I), MOJIYUYCHHEC U IIPUMECHCHUC

3.4

OnHOOCHOBHBIE TpezeNbHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYyCHas
KUCJIOTBI: CTPOEHUE, (pu3nueckre U XMMUYEeCKHe CBOMCTBA (CBOICTBa, o0Imue s
Kjacca KUCIOT, peakiuss dSTepuuKaiuu), TMOJIy4eHHe | INpPUMEHEHHE.
CreapuHOBas U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BRICIIINX Kap6OHOBI>IX KHCJIOT, UX MOOIICC I[GI\/’ICTBI/IG

3.5

CnoxHbie 3(UpBI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
adupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonorudeckas poib

JKUPOB

3.6

VYraeBoasl: cocTaB, Kiaaccu(UKalUs YriaeBoJOB (MOHO-, TU- U TOJIMCAXapHIbl).
['moko3a — mpocrelmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢duznyeckue U XuMUYecKue cBoicTBa (B3auMoaericteue ¢ rugpokcuiom meau(ll),
OKHCIICHHME aMMHauHbIM pacTBOpoM okcuga cepedpa(l), BoccTaHoBieHue,
Opo’keHHE TIJIOKO3bl), HaXOXKIACHHWE B MPHUPOJE, NPUMEHEHHe, OHoIoruyeckas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3bl. KpaxMai u 1emnoino3a Kak
npupojaHble noiaumepbl. CTpoeHHe KpaxMana M ILeiurosno3bl. dusnueckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (F HUAPOJIN3, KAUCCTBCHHAA PCAKIUA C I/IO,[[OM)

A3oTcoaepKaiiue OpraHuyecKue COeTMHEHUS

4.1

AMHWHOKHUCIOTH KakK aM(bOTCpHBIe OpTraHU4YC€CKUC COCIUHCHUA. dusznueckue u

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha TpUMepe MIMIMHA). bruomormdyeckoe




3HAYCHUEC aMHMHOKUCIIOT. HGHTI/IHBI

4.2

benkn kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpPHYHAS U TPETUYHAS CTPYKTypa OenKkoB. XMMHUYECKHE CBOWCTBA OCIIKOB:

TUApOJIn3, ACHATypalus, KAUCCTBCHHBIC pCAKIIUN HA Ocnku

BBICOKOMOJ'IGKYHHPHBIG COCAUHCHUA

5.1

OCHOBHBIE TIOHATUS XUMHUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCpPU3aAlluN, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/II\/JI —

MmoJIMMEpHU3aluAa U INOJUKOHACHCAI A
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3KCHepI/IMeHTaHBHLIe MCTOABI H3YUCHHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAKOMIJICHHUC C o6pa3uaMH MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

XuMHUeCKUil 3rieMeHT. ATOM. S1po aroma, U30TOIBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue YpoBHU, MOJYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-ITE€MEHTHI.
Oco0EeHHOCTH pacIpeesICHHs JJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTypalus aTOMOB

1.2

[Iepnonnueckuit 3akoH u lleproauyeckas cucreMa XUMHYECKUX 351eMeHToB J[. M.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa u Ilepuoanueckoil cuctemsl
xuMuyeckux aeMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHX DJIEMEHTOB U
o0pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB IO IPyINIaM U MepUuoiaM.

3HaueHue NEpUOANYCCKOro 3aKOHa B pa3BUTUN HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHAB XUMHYECKOW CBS3H
(koBaJieHTHAsT HEMOJSIpHAs W TOJSpHas, HWOHHAs, MeTamndeckas). VoHBI:
KAaTUOHBI U aHUOHBI. MeXaHN3MbI 00pa30BaHUs KOBAJICHTHON XMMHYECKON CBS3H

(0OMeHHBIN 1 JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHOCTB. DIIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
CcOCTaBa BeIIECTBA. THUMbl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT THUIA KPUCTAUIMYECKOW pewmeTku. [loHsATHE O AMCHEepCHBIX

cucremax. VMcrtumHHBIE U KOJUIOWAHBIC PAaCTBOPHI. Maccosas J0JI1 B€IICCTBA B




pacTtBope

1.6

Knaccugukanus Heopranndecknx coenHeHnii. HomeHkmarypa Heoprann4eckux

BEILIECTB

1.7

Xumuyeckass  peakuus.  Krmaccudukanus — XUMHYECKMX — peakiuii B
HEOPraHUYeCKOW M OPraHUYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA SHCPTHUU IPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iNyHbIX (PaKTOPOB

1.9

OOparuMbie peaknuu. XUMHUYecKoe paBHOBecue. DaKTOpbI, BIUSIONIME HA

COCTOsIHME XUMHYecKoro pasHosecus. [Ipunuun Jle larense

1.10

9JI€KTpOJ'II/ITI/I‘ICCKaH Jucconuanus. CunpHble U cia0Oble OJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaHLHaH, meao4vHasi. Peakiium HOHHOTO

oOmeHa

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKnuu

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramnsl. [lonoxxenne HemeramioB B [leproandeckoil cucreMe XMMHYECKUX
anementoB J[.M. MenaeneeBa U 0COOEHHOCTH CTpOE€HHs aTOMOB. Duznyeckue

CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAIJIOB (Ha MMpuUMEPEC KUCJI0POaa, CCPLI,

docdopa u yriuepozaa)

2.2

XUMHUECKUE CBONCTBA BAXXHEWIIMX HEMETALUIOB (TaJOrCHOB, CEpbl, a30Ta,
dbochopa, yriepomsa W KpEeMHHUS) U HX  COCAUHEHUU  (OKCHIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHme

Ba)KHEHUIITIMX HEMETAIIJIOB U UX COCAUHEHUI
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Meramnsl. Ilonoxenue MeramioB B llepuoanueckoil cucTeMe XUMHYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTtasuioB. Obune ¢puszndyeckue cBoicTBa MeTamuioB. CIiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METallIoB
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XUMUYECKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATPUM, KalTUH, KaIbIIHii,
MarHui, aJlfOMUHUHN, IIUHK, XPOM, XKeJIe30, MeIb) M UX coenuHeHuil. OOImme

CITOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHeHI/Ie MCETAJlJIOB B GLITy N TCXHHUKEC

2.5

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAJICIKAIINX K PA3JIMYHBIM

Kj1acCcaM

XUMUS U KU3Hb

3.1

Ponb xumMum B 00CCIIEUEHHH SKOJIOT quCKOﬁ, BHCPFGTquCKOﬁ n HHIHCBOﬁ
6630HaCHOCTI/I, Pa3BUTHUU MCAWIIUHBI. IlonsiTue o HAayYYHBIX ME€TOJaX IO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

3.2

[IpencraBnenust 06 oOUIMX HAYYHBIX NMPUHIMIAX MPOMBIIUIEHHOTO MOJIY4YE€HHUS




BOXHEHIIMX BellecTB. YeaoBEK B MUPE BEUIECTB M MaTEpPHAlOB: BaKHEHIIUE
CTpOI/ITeJIBHBIG MaTepI/IaHBI, KOHCprKI_[I/IOHHbIe MaTepI/IaHBI, KpaCKI/I, CTCKIIO,
KepaMHKa, MaTepHalibl JJIs SJCKTPOHUKU, HAaHOMATEPHAIbl, OPraHUYEeCKUEe |

MUHEpaJbHbIE y100peHus

3.3

XuMHUsS W 30pOBbE UEIOBEKA: MpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0E30MaCHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMUU

B HOBCGHHCBHOﬁ KHU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
* Xumus. 11 knacc. I'abpuensia O.C., Octpoymon U.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
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