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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cTtaHgapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epneparuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIBTYpPbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIPEACIIEHBl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ooIero oopaszoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €AMHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W KU3HU KaXI0To wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujlaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA Ha pElIeHUe



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHMS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4YEeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIIE€BOAOPOJOB JO CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromIel 10 0OBIACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHMYECKH W NPHUKIAJTHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY



TBOpPYECTBA B 0O0JACTH TEOPUU M MPAKTUUCCKUX MPHUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1ienoM copepxanue yueOHOro
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OPHEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocohckux maeH, TaKWX KaK: MaTepUaIbHOE C€IMHCTBO HEOPTaHMYECKOTO W
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUsT TMPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKHUX MPoOeM, a
Takke Mpo0JeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
CollepKaHUsi M TOCTPOEHUS TpeAMeTa MpeaycMaTpuBarOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATENbCKON JCATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEIEH W3y4YEeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMHUpPOBaHHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JIekKaT KIIOUEBBbIC MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
peaMeTa B porpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIETO0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a]1ay.

B cBf3M C 3TUM NpU U3YYEHUU MpeaMeTra «XHMHS» JTOMHHHPYIOLIEEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PEelIeHUs MpolJeM, MOUcKa, aHaiau3a U 00paboTku HH(pOpMaIuy,
HEOOXOAUMBIX [UIs MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATENIBHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU I MOUCKAa U aHaJIu3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HAOJII0JaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, MpPU IUIAHUPOBAHUHM W TPOBEACHUM XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJIUMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLIUSIX, CBA3aHHBIX ¢ XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS TNPEAMET «XUMUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1

yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).
COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OpPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPpYKTypHbIE (DOPMYIIBI
OpraHMYecKux BemecTB. [omosiorus, wu3omepus. XUMHYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o KiIaccupuKaluu opraHudeckux BeriecTB. HoMmeHkaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKHE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHUYECKOro
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIMIA TPEICTABUTENb AJIKWHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHUs]), MOJyYeHUE U TPUMEHECHHUE.

Apensl. benzon: coctaB, crpoeHue, PuU3NYECKHEe W XMMHYECKHUE CBOMCTBA
(peakuuy raJloOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHHE. 10.1)0.:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBsI3b MEXKAY YIJIEBOAOPOJAMHU, MPUHAMIEKANUMH K
Pa3JIMYHBIM KJ1accaM.

[IpuponHble MCTOYHHMKH YIIEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepadoTKku HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAaKOMJIEHHME C oOpasllaMd IUIACTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJICKYJ  YIJICBOJAOPOJIOB M
rajoreHONPON3BOIHBIX, TPOBEJACHNE NPAKTUYECKON pabOThl: MOJyYeHUE STUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTa PEaKUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kucaopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHE,
buznueckue M XUMHUYECKHE CBOMCTBA (peakiMM C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BojopoaHble CBSI3UM MEXKIY
MoOJIEKyJIaMu cUpTOB. JlelicTBuEe MeTaHOa U ATAaHOJIAa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTHL. DTWICHIJUKOIb W  TJIMIEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWMCTBAa (B3aUMOJIEUCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakiisi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBHE Ha
opraHusM 4esoBeka. [[pumeHenre riaunepruHa u STUICHTJIMKOIIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManbplaeru, aneTanbAETHN:  CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINH), TIOJIyYEHNE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue A Kiiacca KUCJIOT, peakius dTepuduKaiim), moaydyeHue u mpruMeHEHHeE.
CreapuHoBasi U OJIEMHOBAs KHUCJIOTHI KakK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla KaK COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ACHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonorndyeckas
POJIb )KUPOB.

YraeBoael: cocTaB, Kjaccuukaius — yriieBogoB  (MOHO-, JU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM PacTBOpoM okcuaa cepedpa(l),




BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXO0XJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TAaHOJA
okcusioM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJUIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE MMPAKTHUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyecKkue coeauHeHus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa O€iaKkoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
NOJINMEPU3ALUS U MOJTUKOHIEH AL

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TMOHATHMA, TaK U TOHSITHH, SBJISIOLIMUXCS CUCTEMHBIMHU ISl OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccuukaius, nepuoInIHOCTb, HaOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIETUPOBAHMUE.



duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIBI X U3MEPEHHUS.

buonorusi: kierka, oprau3M, Ouocdepa, OOMEH BEIIECTB B OpTaHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHoNoOTHsA: TNHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKHE MpernapaThl, MaTEPHAIIBI U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J10YKa. DHEPreTUYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepnoamyeckoid cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKassh CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIGHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE U KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10715 BelleCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BelIEeCTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukammss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpBI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlarenbe.



Dnextporutryeckas nuccornuanus. CunbHbIe U ciialdblie dyekTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3mnyHbIX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIs1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuoauueckon  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIUX HEMETAUIOB (TajOoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucTteMe XMMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mume Qusnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpPa3llOB HEMETAJIOB, pEIICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel maccel BemiecTBa MM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.



XuMuA M )KU3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB M XMMUYECKUX PEAKILIHH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUMIIAX  ITPOMBIIIJIEHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEWIIHNE CTPOUTEILHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yA0OpeHus.

XUMHST U 3I0POBBE YEJIOBEKA: MPABWJIA WCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHBIE CBS3H.

Peanmuzanust  MeXNpeAMETHBIX  CBA3€d TMpU  HU3YYCHUH  OOmIeH |
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHSATUM, SBIISIOLIAXCS
CHUCTEMHBIMM JIJISI OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, BJICHHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHEpaibl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOIIaeMbIe, TOTUIMBO,
pPECYpCHI.

TexHomorusi: XuMHYecKasi MPOMBIIUIEHHOCTb, METAJUTYypPIrus, MPOWU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IpernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OoOydJarolmMuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHbIM M TOpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOWM st



pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
o0Opa3oBaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYAIOUIMMUCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4YKhe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauLluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcsi pPYKOBOJACTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CLIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSA IpeaMera «XUMUsS» IJOCTUTAKTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CIOCOOCTBYIOILMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
oOyyJarommxcs.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA NpEeAMETAa «XUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aly NPUHATBIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPpU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHMKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUEOHOU NEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUsI K TMpOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
IIPUMEHEHUS XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3ysbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;



WHTEpeca M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WHQOpMaAIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOoBOrO U 0Oe30macHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJOBOMW AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
JeATEIIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TTPUPOTHON U COIMAIBHOM CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
NPUPOAHON cpefie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poid B
(GbOopMUPOBaHNUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYXKArOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTHM XHMHH JJIS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYpHI, PEHICHUH I100aIbHBIX MpodsieM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DYHEPreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYEHHH YCIOBUUN
YCHEIIHOTO0 TpyJa W HKOJOTMYECKH KOMQPOPTHOM IKU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTU: IOHMMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIEr0 MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BATh XWMUYECKUE 3HAHUS Jis
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHMI0, K AaKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMHU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YIEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)XKaroUue
LEJIOCTHOCTh HAy4YHOU KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,

MPOIIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,

TEOopHsl, UCCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TO03HABATEIbHBIC, KOMMYHHKATHBHEIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKITMOHATILHON
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JEWCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICVCTBUSIMH.

OBJagenue YHHBeEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AEeCTBUAMM:

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C ITOCTABICHHBIMU 1EISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIECHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS 1JI1 OOBSICHEHUS] OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE PACCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, TIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU W TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, TIPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaxKLuii;

dbopMyIMpOBaTh MENU U 33141 UCCIIETOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;



BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIMpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHMKAX HWH(poOpManuu (HAy4HO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JTUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIIETOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkTa u (hopMyJaupoBaTh BbIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUSMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOI I0O3HABATEIbHYIO
NEeATEIbHOCTh, ONpenessia €€ Leau M 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TPHU
BBIMIOJTHEHUH Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee



3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;
OCYILECTBIISITh CAMOKOHTPOJIb CBOEH AEATENIHHOCTH HAa OCHOBE CaMOaHaJIM3a

1 CaMOOIICHKH.
HNPEJMETHBIE PE3YJIbTATDI
10 KJTIACC

[IpenmeTHBIE pE3yNbTATBl  OCBOCHUS Kypca «OpraHudeckas XuUMHUSA»
OTPAXKAOT:

cOPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUHA B TIO3HAHUU SIBICHHM
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 7Sl pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTass U COKpallEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psll, TOMOJIOTH, YIJIEBOJIOPO/IHI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3bIK XHMMHUH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM AESTEIbHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIC)KHOCTh H3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiatype (IUPAC), a Takkxe NOpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHas



KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CT€APUHOBAs KUCIIOTA, TJII0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIL[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMCHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTHUIICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOI, 3TAHOJ, STUJICHTJIUKOJD,
rmneprH, (EeHoJ, aleTalbIeTH I, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHUE MPOIYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCITOJI30BaTh CHUCTEMHBIC XHWMHWUYECKHE 3HAHWS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TI0 BBINOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIHMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTeprer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  SKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON CpEeabl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHsaTh Ha mpumepax CrocoObl
YMEHBIIEHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIS CJIETIBIX M CJa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX
dbopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKaloT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM COCTABISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
OpupoAbl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3aa
U 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPHUPOJIHOU
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M3oTom, S-, p-, d-
JJIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKas CBS3b
(KOoBaJIGHTHas!, HOHHAs, METAJUIMUECKast, BOAOPO/IHAs ), KpUCTANINYeCcKas peiéTKa,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, JJIEKTPOJUTHI,  HEANEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakluuu, XMMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHbBI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnuecknii 3akon JI. M. Menneneena,
3aKOH COXPaHEHUSl MAcChl BEILECTB, 3aKOH COXPAHEHUSI M MPEBPAILCHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeKAIIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUH U 0€30MaCHOM MCMOJIb30BAaHUH BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B ObITY U MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa;

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHUI;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaKIUH,
cuctematudeckyto Homenknarypy (IUPAC) u TpuBranbHble Ha3BaHUSL OTIAEIBHBIX



HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHhEBAs COAQ, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OMNpPEJICATh BaJIGHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUAX PA3JIWYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJE€HTHAs, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS) B COSTMHCHUSX, THII
KPUCTAUTNYECKON PpeléTKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
HWOHHAs, METAJJTNYECKas ), XapaKTep Cpejibl B BOJHBIX PAaCTBOPAX HEOPTaHMYECKHUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJJTICAKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEIMHEHUHN (MPOCThIC BEIIECTBA — METAJUIBI U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
XuMu4eckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOICTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUU
o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKHME CBOMCTBA HEOPTaHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpPU3HAKaM (YUCIY W COCTaBY pPEArvupyrolINX BEIIECTB, TEIJIOBOMY
ahdekTy peaknnu, U3MEHECHHIO CTEIEHEH OKHCIICHHS 3JIECMEHTOB, OOPaTUMOCTH
peakium, y9acTUIO KaTajanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIUii MOHHOTO OOMEHa, YYUThIBAS
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4ECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHMX BEIIECTB, PACMO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIECTB,

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (npuniui Jle [larense);



chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
Jekalye B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3(p(dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHPOBAHHOCTh YMEHUN COOJIO/IaTh TIPABIIIA TTOJIB30BAHUS XUMHUYECKOM
nocyAod M JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBWia oOpalleHus C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (Pa3yIoKEHUE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB € MOMOILIBID YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIEC pEeaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/ad 10
temam «Metauby U «HeMmeTtaiib»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3yJAbTaThl XMUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakuuii U (POpMyIMpoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  TpaBWJIa  DKOJIOTHYCCKH
1[€JI€CO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXPAaHEHHSI CBOETO 3[I0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvpicnt mokazarens I[IJIK, mosicHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS H
MpeAOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa;

JUIs. O0Y4YaroIUXCsl ¢ OTPAaHUUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SBIICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nmis 3anucu XMMUYECKHUX

dbopmy.



TemaTHuyeckoe NJIAHUPOBAHUE

(B TOM ymcIie ¢ yueroMm paboudeil mporpaMMbl BOCIIUTaHUS C YKa3aHHEM KOJIMYECTBA YacoB,

OTBOAUMBIX Ha OCBOCHHEC KaH(,HOﬁ TCMBI)

Ne i/ [HanmeHoBaHuEe pa3esioB U TEM Komri  \DopmupyeMble COLMAIBHO
z:f:](;)(; BHAYMMBIE U [IEHHOCTHBIE
oTHOMIECHUA[1]

1. [Teopus cTpoeHUsI OPraHUYECKOW XUMHUU 3 4,6,8,9,10
2. |YrueBomoponsl 13 14,6,8,9,10
3. [Kucmopojacoaepskainue opranmdeckue coequaenuss 13 14,8,9310

4. |A30TCOIEpKALIME OPrAHUYECKUE COETUHEHNS 3 3,4,6,8,10
5. |BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS 2 4,6,8,9,10

Htoro 34

[1] Lenesvim npuopumemom na yposne COO sasnsemcs cozoanue 61a20NpUsmMHbIX
VCA08Ul 07151 paA38UMUsL COYUATILHO 3HAYUMBIX OMHOULEHUU WKOIbHUKOS U, NPeHcoe
6ce20, YeHHOCMHbIX OMHOUEHULL.!

1)
2)

3)

4)

5)

6)

7)

8)

9)

K CEMbE KaK TJIaBHOM OTOpE B )KM3HU YEJIOBEKA U UCTOYHUKY €TO CHACThS;

K TPyAy Kak OCHOBHOMY CIIOCOOY JOCTHKE€HHUS >XKM3HEHHOTO OJaromnoyryqus
YEJIOBEKa, 3aJ0Ty €ro YCHEIHOro NpodecCHOHaIbHOIrO CaMOOIPEACIICHUs U
OIIYIICHHS YBEPCHHOCTH B 3aBTPAITHEM JTHE;

K cBoemy OTeuecTBy, CBOe Majoil u OoJbiioi PouHe Kak MecTy, B KOTOpOM
YeJIOBEK BBHIPOC U MO3HAITIEPBBIE PAJIOCTH U HEY/Iauu, KOTOpas 3aBellaHa eMy
IIpeIKaMu U KOTOPYIO HY)KHO 00eperarsb;

K TpUpOJe KaK WCTOYHWUKY OKM3HM Ha 3eMje, OCHOBE CaMoOro e
CYIIIECTBOBAHMS, HYKIAIOMICHCS B 3alllUTe M IOCTOSHHOM BHHMaHUHU CO
CTOPOHBI YEJIOBEKA;

K MHUPY Kak TJaBHOMY TMPUHIIMITY YEJIOBEYECKOTO OOIIEKUTHUS, YCIOBHIO
KpEINKOW JIpy>KObI, Halla)XUBaHUSI OTHOIICHWM C KojuleramMu 1o paboTe B
OyayieM U co3JaHus OJaronpusiTHOTO MHUKPOKJIMMAaTa B CBOEH COOCTBEHHOM
CEMBE;

K 3HAHUAM KaK MHTEIJICKTyaJIbHOMY pecypcy, oOeclieuuBaoliieMy Oymyiiee
YEeJIOBEeKa, KaK pe3yjbTaTy KpPOMOTJIMBOIO, HO YBJIEKATEIBHOIO Y4YEOHOIO
TpyIa;

K KyJbType KaK JIyXOBHOMY OOraTrcTBy OOIIECTBA W BaXHOMY YCJIOBHIO
OIYIICHHS] YEJIOBEKOM TOJIHOTHI MPOKUBAEMOHN KU3HHU, KOTOPOE JAIOT €My
YTeHHE, My3bIKa, UCKYCCTBO, TE€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

K 3JI0POBBIO KaK 3aJIOTy JIOJTON M aKTUBHOW KU3HU YEJIOBEKA, €r0 XOPOIIETro
HACTPOCHUS U ONTUMHUCTUYHOTO B3TJIsIa HA MHD;

K OKPYKalIIUM JFOJsIM Kak Oe3yCIIOBHOM W aOCOJIOTHOW IIEHHOCTH, Kak
pPaBHOIIPABHLIM  COLMAJBHBIM  TIApTHEpaM, C KOTOPBIMH  HEOOXOAMMO
BBICTpaWBaTh J0OpOKEIaTEIbHbIC M B3aMMOIIOACP)KUBAIOIINE OTHOIICHUS,
JAIOIME YeJIOBEKY pajoCTh OOIIEHHS M MO3BOJSIONIME W30eraTh 4YyBCTBa
OJIMHOYECTBA;

10)  k camum cebe Kak XO035ieBaM CBOCH CyIbObI, CAMOOMPEACISIONIMMCS U

CaMOPEATU3YIONMUMCS  JIMYHOCTSIM, OTBEYAIOIIMM 32 CBO€ COOCTBEHHOE
Oyyiee




TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

MPOrpaMMblI Bcero Konrposbhubie | IIpakTtudyeckue | o0pa3oBaTejbHbIe PecypChl
padoThI padoThI
Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYeCKOH XHMHH
1.1 [Ipeamer opraHu4ecKOil XUMHH. 3 0 0 https://academy-
Teopust cTpoeHust OpraHNYECKUX content.apkpro.ru/lesson/a9f3d191-
coeaunenuiit A. M. byrieposa 5ele-4e24-ac02-efb16fa49f6a
Hroro no pasneny 3
Pasznea 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YIIIEBOIOPOIBI — 2 0 1 https://academy-
aITKaHbI content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
2.2 HenpenenbHble yriaeBo0POIBL: 6 0 1 https://academy-
AJIKEHBI, aJIKaJMEHBI, AIIKHHEI content.apkpro.ru/lesson/4038171e-
4158-4bd1-3e98-18dc1cfb9399
2.3 ApomaTtrdeckue yriieBoI0pO bl 2 0 0 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef
2.4 [TpupoHbIE HCTOUHUKHU 3 1 0 https://lesson.edu.ru/04/10
YIJI€BOZOPOIOB U UX IepepadoTKa
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. denon 3 0 0 https://academy-
content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
3.2 Anpbaeruasl. KapOOHOBBIE KHCTOTHI. 7 0 1 https://academy-

CrnoxHble 3¢upbl

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-ch7ae5858b90
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3.3 YrneBojbl 3 1 0 https://academy-
content.apkpro.ru/lesson/709ce43a-
debh6-4281-963b-01d2e212d4d0

Hroro mo pazueny 13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

41 AmuHBI. AMUHOKUCIOTHI. benkn 3 0 0 https://academy-
content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e

Hroro mo pazueny 3

Pa3zaea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0 https://lesson.edu.ru/04/10
Hroro no paznemy 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
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INOYPOYHOE IVIAHUPOBAHUE 10 KJIACC

Ne Tema ypoka KosmnuecTBo yacos Jara DJIeKTPOHHbIE
n/n Beero KoOHTpOIBLHBI IpakTHuecKHe U3ydeHus uuppoBbIe
e padoThI paboTsI o0pa3oBare/ibHbIE
pecypchl
1 BBOAHBII HHCTPYKTaX 10 TEXHUKE OE30MACHOCTH. 1 Bu6nmorexa [IOK
[Ipenmer opranuveckoil XumMuH, €€ BOSHUKHOBEHUE, https://m.eds00.ru/00ae054¢
pa3BUTHE U 3HAYCHUE
2 Teopus cTpoeHUs] OPraHUYECKUX COCTMHEHUN A. 1 bubnnorexa [IOK
M. ByTiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS https://m.edsoo.ru/00ae054e
3 [Ipencrasienne o K1accu(PpUKAITIN OPraHUICCKIX 1 bubmoteka IJOK
BemecTs. HomeHknarypa (cucremarudeckas) u https://m.edsoo.ru/00ae054e
TPUBUAJIbHBIE HA3BAaHUSI OPTaHUYECKUX BEILLECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH P 1 BuGmmorexa LIOK
https://m.edso0.ru/00ae054e
5 MertaH u 3TaH — OPOCTEUIINE TTPEACTABUTEIN 1 bubmmnorexa LIOK
AJIKAHOB https://m.edsoo.ru/00ae054e
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 Bu6nmoreka LIOK
https://m.edso0.ru/00ae054e
7 DOTUJIEH U TTPONUIIEH — MPOCTEHIINe 1 Bubmmorexa [IOK
peJICTABUTENH AJIKEHOB https://m.edso0.ru/00ae054¢
8 [Tpaktuueckas pabota Ne 1. «[lonydyeHue sTuneHa u 1 1 bubmmorexa LIOK
H3y4eHHE ero CBOUCTBY https://m.edsoo.ru/00ae054e
9 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1 Bbubmnorexa LIOK
[Tosy4eHre CMHTETHYECKOTO KaydyKa U PE3MHBI https://m.eds00.ru/00ae054e
10 ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUH, 1 buGmmorexa [IOK
TOMOJIOTUYECKUH psifl. ALETUIIEH — IPOCTeHIINA https://m.edsoo.ru/00ae054e
MIPE/ICTaBUTENb aJTKUHOB
11 Beruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIAH 1 bubnuoreka LIOK
https://m.edsoo.ru/00ae054¢
12 ApeHbl: 0eH301 U TONIyoJl. TOKCUYHOCTB apeHOB 1 bubnmnorexa LIOK
https://m.edsoo.ru/00ae054e
13 ['enernueckas cBs3b yrieBOJI0POIOB, 1 Bubnuoteka IJOK

https://m.edso0.ru/00ae054e
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IMpHHaJJIC)KAIUX K Pa3IMYHbIM Ki1accaM

14 [IpupoHBIE MCTOUHUKY YTIIEBOJOPOIOB: Bubnmnoreka LIOK
MPUPOJIHBII ra3 U MOIYTHBIE HE(TSIHBIC Ta3bl, https://m.edsoo.ru/00ae054e
He(dTh U NPOAYKTHI €€ epepaboTKu
15 [IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB: Bubnmnoreka LIOK
MPUPOJIHBIN ra3 U MOIYTHHIE HE(PTSIHBIEC Ta3bl, https://m.edsoo.ru/00ae054e
HeTh ¥ MPOAYKTHI €€ epepadoTKH
16 KontponbHas pabota no pazaeny «YTi1eBoaopoab» Bubnmotexa [IOK
https://m.edso0.ru/00ae054e
17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOI U Bubmoreka [TOK
sTaHoi. BogopoaHas cBa3b https://m.edsoo.ru/00ae054e
18 MHuoroatoMHbIe CIIUPTHBI: 3TUICHIIUKOIb U Bubnmoreka IIOK
IJIMLEPUH https://m.edsoo.ru/00ae054e
19 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U Bubmoreka [JOK
XUMHMYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00ae054e
20 Anpaerunpl: GopMabAEeTU U alleTaIbICTH]L. Bubmmoreka LIOK
Aneron https://m.edso00.ru/00ae054e
21 OnHOOCHOBHBIE IIpe/ieNIbHbIE KaPOOHOBBIE KUCIIOTHI: bubnuorexa IIOK
MypaBbHHAs U YKCYCHAs https://m.edso0.ru/00ae054¢
22 [TpakTuueckas paborta Ne 2. «CBoiicTBa pacTBOpa bubmunorexa LIOK
YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/00ae054e
23 CreaprHOBas U OJICUHOBAS KMCIIOTHI, KaK Bu6morexa [JOK
IPEJICTABUTENH BBICIINX KAPOOHOBBIX KHCIOT https:/m.edsoo.ru/00ae054e
24 MpbL1a Kak COJTU BBICIINX KApOOHOBBIX KUCIIOT, UX bubnmorexa [IOK
MOIOIIIEE ICHCTBIE https://m.edsoo.ru/00ae054e
25 CrnosxHble 3¢upbl Kak MPOU3BOJIHbIE KAPOOHOBBIX Bu6nuoreka [IOK
KUCIOT. [HAPOIN3 CIOKHBIX Y3QUPOB https://m.edso0.ru/00ae054e
26 XKupsr: ruaponus, npuMeHeHne, OnoIornuecKas bubnmorexa [IOK
pOJIb JKUPOB https://m.edsoo.ru/00ae054e
27 VYraeBojsl: cocTaB, Kiaccudukanus. Baxxueitmume bubmoreka [IOK
TIpeCTaBUTENH: ITI0K03a, PPYKTO3a, caxaposa https://m.eds00.ru/00ae054¢
28 Kpaxmai u nemirono3a Kak mpupoHbie TOJTUMEPDI Bu6muorexa IIOK
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29 KontposbHast paboTa 1o pasaeiny 1 Bu6auoreka LIIOK
«Kucnopozcoepaniie opraHnueckue https://m.edsoo.ru/00ae054e
COEIUHEHUS»

30 AMUHBI: METHJIAMHUH U aHUJIUH 1 Bubmnotexa [JOK

https://m.edsoo.ru/00ae054e

31 AMHMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKHE 1 bubanorexa LIOK
COCMHEHHUS, X OMOJIOTHYECKOE 3HAYCHHE. https://m.eds00.ru/00ae054e
Ilerrtuanl

32 benku kak npupoaHbIe BEICOKOMOJIEKYJIIPHBIE 1 bubnmorexa LIOK
COCMHEHUS https://m.edso00.ru/00ae054e

33 OCHOBHBIE IIOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX 1 bubmmorexa IIOK
COeIMHEHHI https://m.edsoo.ru/00ae054e

34 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX 1 Bubnuoreka LIOK
coenuHenuii. [lacTMacchl, KayqyKH, BOJOKHA https://m.eds00.ru/00ae054¢

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (nudpossbie)
Ne n/m Kont bHBI IIpakTyeckn
NporpamMmbl Bcero 06 pos ¢ pﬁ ccrne o0pa3oBaTejibHbIE
a00ThI a00ThI
p p pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XMMUYCCKUX 3
anemenToB 1. I. Menaeneena
19 Crpoenue Bemectsa. MHoroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Mertamibt 6 1
2.2 HewmeTamisr 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5
' BEIIIECTB
Hroro no pazneny 17

Pa3zngen 3. Xumus u :Ku3HbL
3.1 . XuUMHS U KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[lepuonnueckuii 3akoH u Ilepuognueckas
cucTeMa XUMMUYeCKux anemeHToB [I. 1.
MenieneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumudeckux ayementoB .. Menieneesa B
pPa3BUTHUU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I${
KOBaJICHTHOM CBS3U. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukamnms XuMruuecKux peakiui B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpAaHEHMS MAcChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DJIeKTpoJIMTHYECKasl aAuccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuse
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Meraiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpuznyeckue cBOWCTBa
METaJIJIOB

CrmuaBsl METaLIOB. DJIEKTPOXUMUYECKHN P
HaIIpsDKEHUN METaJUIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJui, Kaablluid, MarHuH,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
COoeIMHEHNH

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamis»"

20

21

22

Hemeramiel, BX MOJOXKEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHAMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COETUHEHUN

23

24

25

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IprumeHeHne BaX)HEUIINX HEMETAVIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme «HemeTramnel». Beranciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IGCKI/IC paCLIéTI)I

[IpakTnueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeEMe
"Hemertamnsl"»

KonTtponsHas pabora mo TemMam «MeTambny
u «Hemeramnbi»

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opranuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipeacrarnenus 00 0OMKUX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTECPHAIIOB 1
34 XHUMHS U 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

[Iporpamma kypca xumuu st 8-11 ki1, 'abpuensn O.C.
Xumust. 10 xnacc. ba3zoserit yposens - ['abpuensa O.C. u3gatensctBo [[PODA,

2018 r.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus (6a30BbIN ypoBeHb). Peanuzarius o6pa3oBaHus: METOIUYECKOE TTOCOOre
s yaurtens / Kapepuna A. A., Iluayruna

I'.B.; nox pen.I'. B. ITnuyrunon. M.: ®I'BHY «MHcTuTyT cTpaTreruu pa3Burus
oOpazoBanust PAO», 2022

IIUP®POBBIE OBPA30BATEJILBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/

YUYEBHO-METOIHYECKOE OBECIIEYEHHE OBPA3OBATE/IBHOI'O I[TPOLECCA
OBA3SATE/IBHBIE YYEBHBIE MATEPHAIBI J1IJIA1 YYHEHUKA

Xumns, 10 knace/ Tabpuensu 0.C., Octpoymos NI, Cnagxos C.A., Axuponeproe obuiectso «H31arenscTso
«[Ipocsewenne»,2021 r
Xumns, 11 knace/ Tabpuensn O.C., Octpoymos H.I"., Crazkos C.A., Axunoneproe obuectso «H3narenscrso
«lIpoceemmenne»,2021r.

METOAUYECKHE MATEPHAJIBI 1151 YUUTEJIA

Xumus(0asorsliiypopens). Peanuzanns oOpazopanus: Metoauyeckoe nocodue 11s yunrend / Kapepuna A. A., ITnuyruua
[.B.; mox pen.l. B. Ilnuyrunoii. M. : ®TEHY «HuctutyT crpaterun paseutua obpazosanns PAO», 2022 81 c..un.
HUPPOBBIE OBPA3OBATEJILHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

https://edsoo.ru/rabochie-programmy/
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