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HOACHUTEJBHASA 3AIIUCKA

[IporpamMa 1O XUMHUKM Ha YPOBHE CpeIHEro o0mero o0pa3oBaHUS
pa3paborana Ha ocHoBe DeaepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit dDeaeparnuu», TpeOOBaHUN K pe3ybTaTam
OCBOCHHMS (efepalibHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanust  (POII  COO), npencraBieHHbBIX B DeaepanibHOM
rocygapctBeHHOM oOpasoBarenbHoM crangapte COO, ¢ yuérom Konmeniuu
mpernojaBaHus  y4eOHOro  mpenMera «XuMHS» B 00pa30oBaTeIbHBIX
opranmsauusax  Poccmiickon — dDexepanuu, — peaM3yIOIUX  OCHOBHBIE
o0Opa3oBaTenbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
BocniuTtanusi B Poccuiickoi @enepanuu Ha nepuon a0 2025 roma»
(Pacnopsikenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OIMPEACIICHUIO
oOmel crpateru OOy4YeHMs, BOCHUTAHUS W Pa3BUTUS  O0O0YYaIOLIUXCS
cpenctBamu ydeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KoHUeNnTyanbHble monoxeHuss PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH L€, COJEp)KaHus, pe3ylbTaToB OOy4YeHUS u
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XUMHYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON OpraHU3allM, SBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTU. OHO CHYXKHT 3aBEpIIAIOIIUM JTallOM pealud3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
L[EJIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHUS. ODTH IEHHOCTH KAacaroTCs
MO3HAHUSI 3aKOHOB MPHUPOJIbI, (GOPMHUPOBAHUS MHUPOBO33PEHUS U  OOILIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe JKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0pOBbIO U MPUPOJHOU cpene. Peannsyercs xumudeckoe oOpa3oBaHue
oOyyarommxcsi Ha YPOBHE CpeaHero ooOimero oOpa3oBaHUs CPEACTBAMHU
yueOHOro nmnpeamera «XUMHUS», COACPXKAHUE U TMOCTPOCHHE KOTOPOTo
ompesiesieHbl B MPOorpaMMe M0 XUMHUHU ¢ YUYETOM Clienu(PUKA HAYyKH XUMHUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOBI U B MAaTEPUATILHOM JKU3HU OOIIECTBA, a TAK¥KE C
y9€TOM OOImMMX IeJel W TPUHIMIIOB, XapaKTEePU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBaHusi B Poccuiickoit
denepaunm.

XuUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBWIM3ALlMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHON
KyibTypbl. OHa BHOCHT CBOM BKJIaJg B (OPMHUPOBAHUE PALMOHAIBHOTO
HAyYHOTO  MBIIUJIEHUS, B CO3[aHUME IIEJIOCTHOTO MpEJACTaBIeHUs 00



OKPYKAIOLIEM MHUpPE KaK O €AWHCTBE MNPHUPOABI M YEIOBEKa, KOTOPOE
dbopMupyercss B XMMHM Ha OCHOBE IOHHUMAaHHUS BELIECTBEHHOIO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3U MEXKIY CTPOCHHUEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU OOJACTSIMU TPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C IOPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHMS
CTajla HEOThEMJIEMOW YaCThI0O MHUPOBOM KyJIbTYpbl, HEOOXOAHUMBIM YCIOBHUEM
YCHEIIHOI0 TPYyJla W U3HU Kaxaoro wieHa obmiecrBa. CoBpeMeHHas XUMUS
KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKHMX TEXHOJIOTMI HamnpaBj€Ha Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHUS 4YeJlOBEuecTBa —
CBIPbEBOM, DHEPreTHUYECKOW, TMHINEBON, JSKOJOTUYECKOH OE30MacHOCTH U
OXpaHBbI 3/I0POBBA.

B cootBeTcTBUMM C OOIIMMH LENSIMA U MPUHLUNAMH CPEAHETO OOIIEro
oOpazoBaHusi cojepxkaHue npeamera «Xumus» (10-11 xkmaccel, 0a30BbIi
YpOBEHb M3yU€HUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYIbTYPHYIO
MOJATOTOBKY  OOydYalolIuXcs,  HEOOXOAMMYIO UM Uil  BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B KM3Hb COLIMYMA,
MPOJIOJDKEHUsST  00pa3oBaHUs B pa3lIMYHBIX OOJACTSAX, HE CBSA3AHHBIX
HETIOCPEICTBEHHO C XUMUEN.

CocraBnsromuMu - ipeaMeTa  «XUMHsD» SBISIIOTCS 0a30Bble Kypchbl —
«Oprannueckas xumusi» u «OOIIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKWH:
CHUCTEeMa 3HaHUH M0 HEOPTraHWYECKOW XMMUH (C BKJIIFOUECHUEM 3HAaHUHN W3 00IIeH
XUMHUH) U OpraHnyeckor xumuu. opMupoBaHUe JaHHON CUCTEMbl 3HAHUU TIPU
U3YYCHUU TIpeaMeTa oOOeCredynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuveckas XuMus» cHOpMUpOBaHA B MPOrpaMMe MO XMMHUU HA OCHOBE
CHUCTEMHOTO TMOAXO0Ja K HW3YYEHUIO Y4YeOHOro marepuajia u oO0yCIIOBICHA
UCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW Ha  OMNPEIEIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHH BEIIECTBa
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTAHUYECKHUX
COCAMHEHN, a TAaK)K€ Ha YPOBHE CTEPEOXMMHYECKHX U BJIEKTPOHHBIX
npelcTaBiIeHnii o0 cTpoeHuu BemiecTB. CBeneHus 00 HU3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B pPa3BUTUU — OT YIVIEBOAOPOAOB 1O CJOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHH. B Kypce opraHmdyeckod XuMUU
MOJIy4aroT pa3BUTHE C(QOpPMUPOBAHHBIE Ha YPOBHE OCHOBHOTIO OOIIETO
oOpa3oBaHMsI TEpPBOHAYAJIbHBIE TMPEJCTABICHUS O XHMMHYECKOM CBS3H,



KJIAaCCU(PDMKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
WX CTPOEHUS, O XUMUYECKON PEaKITUU.

[log HOBBIM yrjoM 3peHus B mpeaMeTe «XUMHus» 0a30BOro YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
TEOPETHUECKU MaTepual W (HAKTOJOTUYECKHE CBEACHHUS O BENIECTBaX U
XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01ast 1 Heopranmdeckas
XUMUS» 00y4aroluMcs MPeAO0CTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOTO0 3aKOHA C OOIIETEOPETUYECKHX W  METOAO0JOTHYECKHUX
MO3ULIUN, TTy0>Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKIUMH ATOr0 3aKOHA —
0T 00001Iato1IEH 10 OOBSICHSIONIEH U TPOTHOZUPYIOLIEH.

Ennnasg cucremMa 3HAaHMM O BaXHEHMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEaKLHUsIX, UX
CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHWs JaomnojHserca B kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJACP)KaHUS, WMEIOIMIMMH KyJIbTYPOJIOTHUYECKUN U
MPUKIAIHONW XapaKkTep. JTU 3HAHUS CIOCOOCTBYIOT IMOHWMAHUIO B3aUMOCBS3HU
XUMUU C JPYTUMH HayKaMH, PACKphIBAlOT €€ poJib B TMO3HABATEIBHOU U
MPAKTUYECKOMN JIEATCILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAKCHUS
K IMpollecCy TBOpUYECTBA B 00JIACTU TEOPUU M MPAKTHUYECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJieMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOpPMAIMI0O W TPUMEHATh €€ Ui TIONOJIHCHHS 3HAHUWH,
pEIICHUS HMHTCIUICKTYATbHBIX W JKCIIEPUMEHTAJIBHBIX HCCIIEI0BATEIbLCKIX
3amad. B 1ienom copepikanue y4yeOHOToO mpeameTa «XHUMHEs JTaHHOTO YPOBHS
U3Y4YEHUsT  OPUEHTHPOBAaHO Ha  (GOpPMHpPOBAHHE y  OOYYAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMAHUST (PUITOCOPCKUX UACH, TAaKUX KaK:
MaTepualbHOEC EIWHCTBO HEOPraHWYECKOTO W  OPTaHMYECKOrOo  MHpa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOHBIX SBJICHUA MYyTEM SKCIEPUMEHTA U PEIICHHS MPOTUBOPEUYHN MEKITY
HOBBIMU (paKTaMH ¥ TEOPETHUECCKUMU TIPEANOCHUIKAMHU, OCO3HAHUE POJIA XUMUHU
B pCIIEHWU DOKOJOTHYECKUX TMpoOJeM, a Takke mpobdieM cOepeKkeHus
DHEPTeTUYECKUX PECYPCOB, CBHIPhS, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTEepHUaoB.

B mrane pemeHuss 3amad  BOCMUTAHUWSA, Pa3BUTHS W COIMATHA3AIUU
0oOy4Jaronuxcsi MPUHATHIE MPOTPAMMON MO0 XUMHUHU TOIAXOIBI K OIMPEICICHUIO
collepKaHUsi W TIOCTPOEHUs TMpeAMeTa NpeaycMaTpuBaloT (QopMUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUM, HMEIOHMIMX 0a30BO€ 3HAYEHUE ISt
pPa3IMYHBIX BUJAOB JCSATEIBHOCTHU: PEIICHHUs] MpoOJeM, IMOUCKA, aHaiIu3a U
oOpaboTku  wH(}OpMAIMK, HEOOXOAMUMBIX [JII MPUOOPETEHUsS  OIbITa



MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke mnpenojaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK W Ha YPOBHE cpeaHero oOiiero oOpa3oBaHMs, MPHU
ONPENEICHUN COJECPKATEIBHON XaPAKTEPUCTUKHU LENEH W3y4deHUs IpeaMmeTa
HaIlPaBJICHUEM [EPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMHUpOBaHHE OCHOB XHMMHYECKOM HAayKHM Kak 00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTHUYECKOW JEATETbHOCTH YeNOBEKa M Kak OJHOro W3
KOMITOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKOW TOYKHA 3PECHHUSI TaKOU
MOAXOJ K OIpPEACIICHUIO LeJled W3y4eHUs NpeaMeTa SBISETCS BIOJHE
ONpPAaB/IAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU U3YYEHHs MpeAMeTa
«Xumust» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) IBIIAIOTCSA:

e (QopMupoBaHHE CHCTEMBI XUMHUYECKUX 3HAHWW KaK BaKHEHIIICH
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIOYEeBbIE MOHATHUSA, (yHIaMEHTAlbHbIE 3aKOHBI U
TEOpUM XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOEGHHE M TIIOHMMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHMII MHMPOBO33PEHUECKOr0 XapakTepa,
03HAaKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (dopmupoBaHHE U pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJax
MO3HAHUSI BEHIECTB M XUMHUYECKUX pEaKUud, HEOOXOAMMBIX MJis
OpuOOpEeTeHUs] yMEHUW OPHEHTHPOBATbCA B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIUX MECTO B MPUPOJIE, B MPAKTUYECKOU U
MMOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHM U CIOOCOOOB JAESATENBHOCTH, CBSI3aHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOTO  AKCIIEPUMEHTA,
cOOJIFOICHUEM TPaBUIT 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMMU.

Hapsany c¢ stum, comepxarenpHas XapaKTEpUCTHMKA LEIed W 3aaad
M3Y4YEHUs MpPEeAMETa B IPOrpaMMe MO XMMHUU YTOUYHEHA M CKOPPEKTHUPOBAHA B
COOTBETCTBMM C HOBBIMU TNPHUOPUTETAMHM B CHCTEME CPEAHEro OOLIEro
oOpazoBanusi. CeroJHsi B MpenojaBaHuu XUMHUHU B OOJIbIIECH CTENeHH OTHAETCS
OPEeANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEpKaHus  O0OydeHwus,
OPUEHTHUPOBAHHOW HAa TMOJTIOTOBKY BBIIYCKHHKAa 0O0IIe00pa3oBaTeIbHON
OpraHM3aliy, BIAJCIONIEr0 He HAO00OpPOM 3HAHUW, a (YHKIHOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTUBHOTO MOJTYyYEHUs 3HAHUN
Y IPUMEHEHUS UX B pealIbHOM KU3HU ISl pEUICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npuU U3YYEHUHM MpeaMeTa «XHUMHs JOMHUHHUPYIOLIEEe
3HaYeHHUe MPUOOPETAIOT TaKUE LENH U 33a]]a4, KaK:



amanrtanus OOydarlolUXCsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOLIEIOCS
Mupa, (POPMUPOBAHME HHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHWIO,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  TPHUHSTHIO
TPaMOTHBIX PEUICHUH B KOHKPETHBIX JKH3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM;

dbopMupoBaHue y OOy4arOmIMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHBEPCAIbHOE 3HAUEHUE MJISl PA3IUNYHBIX BHUIOB
NEATeIbHOCTU:  peIlIeHWs TpoOJjieM, TIOMCKa, aHadu3a U 0o0paboTKu
uHPOpMAIMU, HEOOXOMUMBIX i TPUOOPETEHUS OIbITa ACSATCIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B MO3HAHMM XWMUH, a TAKXKe I OLEHKHU C
MO3UIUI HKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIHUSHHUSA BEIIECTB U
XUMHUYECKUX TMPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00yJarommxcsi: CHOCOOHOCTH CaMOCTOSATEIbHO MPHOOpPETaTh
HOBBIC 3HAaHUS MO XUMHH B COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTAMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH JUIs TOHWCKA U
aHalM3a Y4eOHOW W HAYYHO-TIONMYJISAPHOW HWHQPOPMAIMH  XHUMHUYECKOTO
COJIEpKaHUS;

dbopMHUpOBaHHE © pa3BUTHE y OOYYAOMIMXCA AaCCOIMATUBHOTO W
JIOTUYECKOTO MBINIUICHNS, HaOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBbIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUH U
MPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTIIUTaHHE Yy OOydYarImuxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XUMHH, €€ BaXXKHOH pPOJIM B PELICHUH TI00aIBbHBIX MpoOsieM
paIoHaIBHOTO MPUPOIOIIOIB30BAHUS, IOMOJHEHUS Y HEPTETHUECKUX PECYPCOB
U COXpaHCHHsA TMPHUPOJHOTO DPABHOBECUS, OCO3HAHUA HEOOXOIUMOCTH
OEpeXKHOTO OTHOIIGHUS K TIPUPOJEC H CBOEMY 3J0pPOBBIO, a TakkKe
MPUOOPETEHUsI OMbITa MCIOIb30BAHUS MOJIYYCHHBIX 3HAHUM U1 TPUHATHA
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B yueOHOM miane cpemHero oOumiero oOpa3oBaHUSA MPEAMET «XHUMH»
0a30BOro ypoOBHS BXOAWT B COCTaB mpeaMeTHou obnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3yYEHUS XMMHUH, Ha 0a30BOM
YpOBHE cpemHero obmero obpazoBanms, coctaBiseT 204 gaca: B 10 kmacce —
102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Heienio).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHU

IIpenMer opraHnyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUECHUE
B ITOJIyYCHUH HOBBIX BEIIECTB U MaTEpHUAIOB. Teopus CTPOEHUS OPTaHUYECKUX
coequHenud A. M. bytnepoBa, €€ OCHOBHbIE TNOJOXEHUS. CTPYKTypHBIE
dbopMyIbl oprannyeckux BemiecTB. ['omonorus, nzomepus. XuMuyeckas CBS3b
B OPTaHUYECKUX COCAUHEHUAX — OAUHAPHBIE U KPATHBIE CBSA3U.

[IpeacraBnenne o  kiaccuuUKalMu  OPraHUYECKUX  BEIIECTB.
HomeHnkiatypa opraHmueckiux COeJuHEHUHN (CUCTEeMaTHyecKasi) U TpUBHAIIbHbBIE
Ha3BaHUS BAKHEUILINX MTPEACTABUTENIEN KJIACCOB OPraHMYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB U HX IPEBPALLICHMIA:
O3HaKOMJIEHHE C OOpa3lamMy OpraHMYECKHX BEIIECTB M MaTepHajaMd Ha HX
OCHOBE, MOJIEIMPOBAHHUE MOJEKYJ OPraHUYECKHX BEIECTB, HAOJIOJECHUE U
ONMCAaHHUE JEMOHCTPAUMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX
BEIIECTB NPU HarpeBaHuH (IJIaBJlIeHUE, OOYTIIMBAHHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psia. MeraH m 3T1aH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKHE CBOMCTBA
(peakuuu 3aMellleHUs U TOpPEHHUs), HAXOXKICHUE B NPHUPOAE, IMOJIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH Psil. DTHIIEH U IPONUJIEH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJOTC€HUPOBAHUS, THUApPATAlMU, OKHUCICHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metmiOyTranuen-1,3: cTpoeHne, BaKHEUIITHE
XUMHUYECKHUE CBOMCTBA (peaxuust MOJIMMEPHU3aIUN). [Tomyuyenune
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTMYECKUH ps/I.
AnetuneH — TMPOCTEHIIMN MNPEICTABUTENb AIKHUHOB: COCTaB, CTPOEHUE,
buznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUAPUPOBAHUA,
raJIOr€HUPOBAHMUS, TUAPATALINH, TOPEHUS ), IOJYYCHHE U IPUMEHEHHUE.

Apensl. ben3zoun: cocrtas, ctpoeHue, GU3MUECKUE U XUMHUUYECKUE CBOMCTBA
(peakiuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE U TPUMEHEHHE.



Tonyon: cocmae, cmpoenue, Quzuyeckue u Xumudeckue ceoucmea (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nonyuenue u npumenenue. TOKCHUHOCTD
apeHOB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAAMH, NMPHUHAMIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHMKH YIVIEBOAOPOAOB. lIpupOonaHBINM ra3 v mHOmyTHbIE
He¢TsaHbie ra3pl. Hed1h 1 e€ mpoucxoxnenue. Crnocodsl nepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHUECKMH, KaTaJUTHYECKHil), nuponus. IIpogykrsl
nepepaboTku He(dTH, MX IPUMEHEHHE B MPOMBILUIEHHOCTM U B OBITY.
KaMeHHBII yroib U NpogyKThl €ro nepepaboTKy.

DKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsI BELIECTB UM WX IPEBPAILCHMIA:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3HMHbI, KOJUIEKLIUHU
«Hedpte» u  «Yromp», MOAEIMPOBAHME MOJEKYJ  YIJIEBOAOPOJOB U
raJIOT€HONPOU3BOAHBIX, IPOBEJICHUE IPAKTUYECKOHW palbOThl: IOJy4YE€HHE
ATUJIEHA Y U3YyYEHUE €TO CBOWCTB.

Pacuérnble 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOM peakmuu (Macchl, o0bEMa,
KOJIMYECTBA HCXOJHOIO BEUIECTBA HIIM IPOAYKTA PEAKLUUU I0 HU3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

Kucnopoacoaepxaiue opranuieckue coeAUHEHUs

IIpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TAaHOJ: CTPOEHUE,
¢u3znueckne M XUMHYECKHE CBOMCTBAa (peakuMM C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPO/IaMHU, TOPEHUE), NpUMEHeHue. BoaoponHble CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJA U 3TaHOJa HAa OPTaHU3M YeJIOBEKa.

MHOroatroMHbl€ CIHUPTHI. OTWICHIJIMKONb W T[JIUMUEPHH: CTPOEHUE,
¢uznueckne M XHMUYECKME CBOWCTBAa (B3aMMOAECHMCTBHE CO IIEIOYHBIMU
METaJlJIaMH, KaueCTBEHHAsl PEaKIUsl Ha MHOIOATOMHBIE CIMPTHI). JlelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimmuepusa 1 3THIICHTJIKOJIS.

@deHon: CTpOCHHE MOJEKYNbl, (PU3UYEeCKHe U XMMHUYECKHE CBOICTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl M Kemowusvi. DPOpMaNbIErui, aueTalbACTUI: CTPOEHUE,
¢u3nueckrne U XMMHYECKHE CBOWCTBA (pEaKLMy OKUCIEHUS U BOCCTAHOBJIECHHUS,
KAueCTBEHHbIEC PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
obmue Ui Kjacca KHUCIOT, peakius JTepuduKaiuu), I[OJydeHUue U
npumeHenue. CTeapuHoOBas U OJICMHOBAsI KUCIIOTHI KaK IIPEACTABUTENH BBICILINX




KapOOHOBBIX KHCJIOT. MpbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE TEUCTBHE.

Cnoxxnble >QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['muposnus
cinoxHbiX 3pupoB. Kupel. [mapomus xupo. IlpuMeHeHue KUPOB.
buosornueckast posp KUpPOB.

VYrneBompl: coctaB, KiaccupUKanus — yriIeBOAOoB  (MOHO-, IH- H
nonucaxapuabl). [roko3a — mOpocTeMmmii MoOHOcaxapuja: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICUCTBHUE C
rugpokcuaom meau(ll), okuciaenrne aMMuadHbIM pacTBopoM okcua cepeopa(l),
BOCCTaHOBJICHUE, OPOKEHHE TIIIOKO3bI), HAXOXKACHUE B TIPHUPOC, MPUMEHEHHUE,
ouonoruydeckas poiib. dotocunrtes. PpyKTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemnonosa kak npupoiHbie monumMepsl. CTpoeHUe Kpaxmalia u
HEeJUTt0NIo3bl.  PuU3nyeckrue M XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOIIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUsI BEIIECTB W UX MPEBPAIICHUIL:
npoBeJeHNE, HAOMIOJCHIEe U OMHCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KQU€CTBEHHbIE PEAKLIUHU OJHOATOMHBIX CIUPTOB (OKUCIEHUE ITAHOJA
okcusioM meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOACHCTBHE TIIMIIEPUHA C
ruapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom memu(ll), B3ammopeiicTBue kpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérurlie 3agaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, o0bEMa,
KOJINYECTBA HCXOJHOTO BEUIECTBA WJM MPOJAYKTa PEAKIUU IO H3BECTHHIM
macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaepKalue OpraHnuecKue COeTMHEHMS.

AMHMHOKHCIIOTHI ~ Kak  aM(oOTepHbIE  OpPraHWYECKHE  COSAMHEHUSI.
®u3nyecKkue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasl.

benkn kak npupoaHbIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBruuHas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
THAPOJIA3, ICHATYPAIHs, KAYECTBEHHBIC PEAKINHU Ha OCIIKH.

DKCIEpUMEHTANbHbIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIL:
HaAOJII0/ICHHE W OINKCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB
IIpY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

BricokoMouieKyJIsIpHbIE COeINHEHN S



OcCHOBHBIE TIOHATHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMED, TIOJIMMEP, CTPYKTYpHOE 3BEHO, CTCMCHH IMOJMMEpPU3AIUU, CPEIHSS
MoJiekyisipHass Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYISIPHBIX
COCTMHEHHH — TOJMMEPHU3aUs U TTOJTUKOHICHC AL

DKCnepUMEHTAIbHBIE METOIbl M3YyUYCHUs BEIIECTB W WX MPEBPAIICHHIA:
O3HAaKOMJIEHHE C o0Opas3mamMu TPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
TTaCTMACC, Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.

Peanmszamuss MeXNpeIMETHBIX CBSI3€H MPU HW3YYCHHH OPTaHUYeCKOU
xumuu B 10 Kjmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATHH, SBISIOMIUXCS CUCTEMHBIMHU
IUTS OTNETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAay4HbIH (HaKT,
TUIOTE3a, 3aKOH, TEOPHS, aHalu3, CUHTE3, KiIacCU(UKAIUs, MePUOIUIHOCTD,
Ha0II0ICHUE, M3MEPEHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE.

dusuka: wmatepus, OJHEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKya,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSTHHE
BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AMHHIIBI X U3MEPECHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEUIECTB B OpPTaHHU3ME,
dboTocuHTE3, OMOJOTUYECKH AKTUBHBIC BemiecTBa (OENKH, YTJIEBOMBI, KHUPHI,
(hepMEeHTHI).

['eorpadusa: MuHepandbl, TOpPHBIE TIOPOJBI, IIOJIE3HBIE WCKOIAEMEIE,
TOTIIMBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIMOHATLHOTO IHUTAHMS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparhl, MaTEPHaIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHAYECKUN BaeMeHT. AToMm. Sapo aroma, H30TONBI. JIEKTPOHHAs
o0oJouKka. DHepreTHIecKue ypoBHH, TIOAYPOBHU. ATOMHBIE opOuTany, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeesIiCHHsI SJICKTPOHOB MO OPOUTAIIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PUTYPAIIHS aTOMOB.

ITepuoanyeckuit 3akoH u llepuogmueckas cucTeMa XUMHUYECKUX
snementoB JI. WM. MengeneeBa. CBsi3b IEPUOJUYECKOrO 3aKOHA U



ITepuognueckoit cucreMbl xumuueckux syemeHtoB [[. M. MengeneeBa ¢
COBPEMEHHOW TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMH MPOCTHIX M CIOXKHBIX
BEILIECTB [0 TpyHIaM M MNEpHoJaM. 3HAYEHUE MEPUOJUYECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

Crpoenue BellecTBa. XHUMHUYECKas CBSI3b. BUAbI XUMUYECKOW CBSI3U
(xoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAasA, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBSI3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHUS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBHUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIETKH.

[TonsiTie 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHL.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudpukanums  HEOpPraHMYECKHMX  COEAMHEHUH. Homenxknartypa
HEOPTaHUYECKUX BEHIECTB. | €HEeTHYeCcKas CBSI3b HEOPTraHWYECKUX BEILECTB,
OPUHAJIEKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumndaeckass peaknus.  Kiaccudukanus XUMHUYECKHX peakinuid B
HEOPraHWYeCKOM M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHMS MAacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUN IPU XUMHUECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pPa3au4HbIX (HaKTOPOB.
OOpartumble peakuuu. XuUMU4Yeckoe paBHOBecue. MDakTOphl, BIUSIONIME Ha
COCTOSIHME XUMHUYECKOro paBHOBecus. [Ipunnun Jle [latense.

OnexTponutuyeckas aucconuanus. CuiibHbIe U Cla0ble AIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpPaJIbHAS, IECIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUSI BEIIECTB M UX MPEBPAIICHUIL:
nemoHcTpauus Tabmun «l[leproanueckas cucteMa XUMHUECKHUX 3JIeMEHTOB /.
U. MenneneeBay, n3y4eHne MojeNel KPUCTAIUTMUECKUX PEIIETOK, HAOII0AeHE
U OINHUCaHUE JIEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OMNBITOB (pa3okKeHUe
NEPOKCHJIa BOAOPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEACIEHUE CPElbl
pPacTBOPOB BEIIECTB C IIOMOLIBIO YHUBEPCAIBHOIO WHAMKATOPA, PEaKUUU
HMOHHOTO OOMeHa), MPOBEJACHUE MPAKTHUECKONH paboThl «BiusHue pa3iandHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKON pPEaKIINI.

Pacuérurlie 3agaun.



Pacu€tel 1O ypaBHEHMSAM XUMHYECKMX pEaKIUid, B TOM YHUCIE
TEPMOXMUMHUYECKHUE PACUETHI, PACUETHI C MCIOJIB30BAHUEM MOHATUS «MaCCOBAs
JIOJISI BELIECTBAY.

Heoprannueckasi xummus

Hemerammer. Ilomoxenne HemerammoB B Ilepuoandeckoit cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3nyeckre CBOICTBA HEMETAUIOB. AJIOTPONHS HEMETaUIOB (Ha MpuMepe
KHCJIOpOJIa, cephbl, hocdhopa u yrieposa).

XYMHUUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (rajloreHoB, CEPbI, a30Ta,
dbochopa, yriepoma W KpPEeMHHUA) U HX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHMUI).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U KX COCUHEHNM.

Mertasmbl. [Tonoxenne metamnos B [lepuoandyeckon cucteMme XMMHYECKUX
anementoB JI. WM. MenneneeBa. OcoOEHHOCTH CTPOCHHUS BICKTPOHHBIX
000104ek aToMOB MeTaiioB. O0mume ¢puznueckre cBoicTBa MeTaylioB. CriiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsI/l HAIIPSKEHUN METaJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIIMX META/UIOB (HATPUH, KUK, KaJbLIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

Ob61ue crnocoOsl moay4yeHus: MeTamioB. [IpuMeHenne MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTANbHbIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIL:
U3y4YeHHUE KOJUIEKIIMU «MeTasuibl U CIJIaBbl», 00pa3lloB HEMETAIJIOB, PELIEHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMOJIEHCTBUE TUIAPOKCHAA  QIIOMHUHUS C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBEHHBIE PEAKUIMM Ha KaTHOHBI
METAJIJIOB).

Pacuérurlie 3agaun.

Pacuétbl Macchl BeniecTa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe WM O00BEMY OJHOTO U3 YyYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacdy€Tel Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA
OJIHO U3 BEILIECTB UMEET IPUMECH.

XuMuA U )KU3Hb

Ponp xumuu B 00ecnied4eHN YKOJIOTHIECKOM, JHEPTETUIECKON U MTUIIEBON
0€30macHOCTH, Pa3BUTUU MEIUIMHBI. [[oHSITHE 0 HAYYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss o0 OOIMMX HAy4YHBIX MPUHIMIAX MPOMBIILIEHHOTO
NOJIYYEHHUS] BAXKHEUILINX BEILIECTB.



UenoBek B MHpE BEIIECTB M MATEPHUAIOB: BaXKHEWIIME CTPOUTENbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KepaMuKa,
MaTepualbl 1 AIEKTPOHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEPAJIbHBIC
yn00peHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBHJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MacHOrO HCIOIb30BAHUS IPEenapaToB OBITOBOU
XUMHUHU B IOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peaymzanust MeXOpeAMETHBIX CBSi3eM MNpW  HU3y4eHUH OOIed u
HEeOpraHnveckod xuMmuu B 11 Kilacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BaHUE
KaK OOMNIMX E€CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHATUN, SBISIOMIAXCS
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAy4YHbIA (aKT, TUNIOTE3a, 3aKOH,
TEeOpHs, aHalIW3, CUHTE3, KiIacCHUUKAIMSA, TEePUOIUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aToM, HJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOIl, pPaJAUOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUN YpPOBEHbD,
BELIECTBO, TE€JI0, OOBEM, arperarHoe COCTOSIHUE BeIllecTBa, (U3UUYECKUE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xknerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE MOPOJbI, TIOJE3HbIE HCKOIAeMbIE,
TOILJIMBO, PECYPCHL.

TexHonorus: XUMUYECKas MIPOMBIILICHHOCTb, METAJLTyprus,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTepualnoB, CEIBCKOXO03SIIICTBEHHOE
IPOU3BO/JICTBO, nuUIIeBas IPOMBIIIJIEHHOCTb, dbapmaneBTUyecKast
IPOMBILLJIEHHOCTh, MPOU3BOACTBO KOCMETUYECKUX MPENAPATOB, MPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaTepuaoB, AIEKTPOHHAS MIPOMBIILICHHOCTb,
HaHOTEXHOJIOTHUHU.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  YPOBHE CPEJAHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyJaronMMuUCs TPOrpaMM cpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeaIMETHbIM W TpeaMeTHbiM). HaydHo-meTomudeckoil OCHOBOW AJis
pa3paboTKH MIIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHMsI SIBISAECTCS CUCTEMHO-AESITEILHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-JEATENBHOCTHBIM MOIXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpEAMETa «XUMUS» HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus BBIICTICHBI CIEIYIOIINE COCTABIISIONIHUE:

OCO3HaHWE OOYYAIOIIMMUCA POCCUHMCKON TPaKTAHCKOW HIECHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOITPEICTICHHIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHUIO;

[[EJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHHX YOEXKIECHUH JUYHOCTH Ha
OCHOBE KITIOYECBBIX IICHHOCTEH W MCTOPUYECKUX Tpaauluii 0a30BOW HayKu
XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMUXCS PYKOBOJACTBOBATHCS B CBOEH
JESITeIbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU LETOCTHON
CHUCTEME XMMHUECKOTo 00pa3oBaHus;

HAJIMYUE TIPABOCO3HAHMS JKOJOTUYECKOW KYIbTYphl M CIIOCOOHOCTH
CTaBUTH IIEITU ¥ CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHs AOCTUTAIOTCS B
€IMHCTBE Y4YeOHONW U BOCIUTATEIHHON JEATEIHHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
IICHHOCTSIMHU U UjieajlaMi POCCHUICKOTO TPasKJaHCKOTO OOIIeCTBa, PUHITHIMU B
o0IecTBe HOPMaMH U MPaBUIIAMH MOBEACHHSI, CIIOCOOCTBYIOIIUMH IPOIIeccaM
CaMOIIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUSA JIMYHOCTHU
00yJaroImxcs.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS TMpEAMETa «XUMHUS» OTPaKAIOT
c(hOpPMHUPOBAHHOCTH OIBITA TIO3HABATENFHOW M TMPAKTUYECKOW NeATEIHbHOCTH
oOy4aromuxcst 0 peann3alii IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCIIe
B YACTH:

1) rpa:knaHCKOr0 BOCIMTAHUSA!



OCO3HaHUsI  OOYyYaAIOUIUMHUCS  CBOMX  KOHCTHUTYLUMOHHBIX TIpaB U
00s13aHHOCTEH, yBAXKEHHS K 3aKOHY U MPABONOPSIKY;

IPEICTaBICHNUS O COLMAIbHBIX HOPMAax M IPaBUIaX MEXIMYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a7a4, BBIMOIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTMKY U
apryMEHThI IpYTUX MIPU aHaJIN3€ Pa3InYHbIX BUIOB yUEOHOM! AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTCUECTBEHHOM XUMUM;

YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJACTU TEOPUHM MU MPAKTUYECKOIO
MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHHS HAYKU €CTh Pe3ysbTar
JUIATENbHBIX ~HAOMIOJEHUHM, KPOIMOTJIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MIPAKTHUKOB;

MHTEpeca U IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHMH U MOCIEAYIOLIEM
aHain3e  MHPOpMAMM O  NEPEIOBBIX  JOCTMIKEHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XHUMHHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMsI, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH  OLIGHMBATh CHUTyallUd, CBSI3aHHbIE C XHUMHYECKUMHU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELLEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBapHIIEH ¢
NO3ULMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUN ITHX
IOCTYIIKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

MOHMMAHUS UEHHOCTEH 370poBOro u Oe3omacHoro ooOpasa >KHU3HH,
HEO0OXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMro/IeHUs MpaBuil 0e30MacHOro OOpallleHHsl ¢ BelllecTBaMu B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSA IIEHHOCTH TPaBUJ HWHAMBUAYAJIbHOTO U KOJUIEKTHBHOTO
0€30M1aCHOTO MOBEACHUSA B CUTYyallUAX, YTPOXKAIOIIMX 3J0pPOBBIO U KU3HU
JIIOJIEH;

OCO3HaHUS  IOCIEACTBUM M  HENPUATHS  BPEIHBIX  IPHUBBIYEK
(ynotpebiieHus ankoroisi, HAPKOTUKOB, KypeHus);



S) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4e0HO-HCCIIEIOBATEIHCKOM
NEeSATEIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M JPYruxX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE B pEUICHUH NPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MpOoQeccuil pa3jiuvyHoro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUU;

yBaXEHUsT K Tpyldy, JIOASAM Tpyla U pe3ylibTaraM TPYyJIOBOH
NeSITeTHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJILHONW TPAaCKTOPUU
obOpa3zoBaHus, Oyaymier nmpodeccuu U peanu3aliid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEeM 00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUSA:

HKOJIOTMYECKU LI€TIECO00PA3HOTO OTHOUICHHS K MPUPOE, KaK UCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUS T100ATBHOTO XapaKTepa SKOJOTMYECKHUX MpOoOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATILHOU Cpeibl;

OCO3HaHUSI HEOOXOJMMOCTH WCIIOJIB30BAHUS JOCTIDKCHUA XUMHUU JISI
pElIeHs] BOMPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HEMPUATUS JEHCTBUM, NPUHOCIIIUX BpEa OKPYKaIOIIEH
NPUPOAHON CpeJie, YMEHHUS MPOTrHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTMUYECKUE
MOCJIC/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U TIPEIOTBpAIIaTh UX;

HaJU4Msl PA3BUTOTO  JKOJOTHMYECKOTO  MBINIJICHUS, OKOJOTUYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOU U COIIMATBHON
MpPaKTUKE, CIOCOOHOCTM W YMEHHsSI AKTHBHO MPOTUBOCTOSTH HJICOJOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHenuUKN XUMUW KaK HayKd, OCO3HaHUS €€ poiu B
(GbOpMUPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3IaHUU IEJIOCTHOTO
IPEe/CTaBIICHUs 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE IPUPO/Ibl U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MNpoOJieM COXpaHEHUS
IPUPOAHOTO PABHOBECHUS,



yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMUU JJII COBPEMEHHOM
UBUIN3AIUN: B €€ T'YMaHHUCTHYECKOW HANpaBiICHHOCTH W BAaXKHOM pPOJH B
CO3/laHMM HOBOM 0a3bl MaTEpUANbHOM KyJIbTYphl, PELICHUU TI00aTbHBIX
npo0JeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
NUIIEBOM M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
o0ecreveHnr yCIOBUM YCIEIIHOTO TPyAa U SKOJIOTHYECKH KOM(OPTHOM KU3HU
Ka)KJI0T'0 4JeHa OOIIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: MOHHUMAaHHs CYHIIHOCTH METO/I0B
MO3HAaHUS, HUCHOJBb3yeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJy4yaeMble 3HAHUS JJIs aHalu3a M OOBACHEHUS SBJICHUN
OKpPY>KAIOIIET0 MHUpa U TMPOUCXOAAIUMX B HEM H3MEHEHUU, YMEHHs JAeNaTh
00OCHOBAaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAay4HbIX (PAaKTOB U HUMEIOIIUXCA
JAHHBIX C LIEJIbIO MOIyYeHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus npobyieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TENbHOCTH;

TOTOBHOCTM U CIHOCOOHOCTM K HENPEphIBHOMY O0Opa30BaHHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY TOJYYE€HHUIO HOBBIX 3HAHUH MO XWMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

uHTEpeca K  OCOOGHHOCTSIM  TpyAda B  pa3nuyHbIX  cepax
npo¢ecCHOHATLHON AEITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHbie pe3yabTaTbl OCBOCHHSI YUEOHOTO MpenMera «XUMHs
Ha YPOBHE CPEIHEro 001ero 00pa3oBaHMsl BKIIOYAIOT:

3HauuMble 118 (OpMHpPOBAHMS ~ MHUPOBO33PEHHUS  OOyyarommxcs
MEXIUCLUIUIMHAPHbBIE (MeXIIpeIMETHBIE) oOLIeHayYHbIE HOHSTHS,
OTpaXXarolllie IeJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(PHUKY METOI0B
MO3HAHUS, HCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBJICHHE, IPOLECC, CUCTEMA, HAy4HbIM (DaKT, MPUHLMIL, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIAOBAHME, HAOJIIOJEHUE, U3MEpEHMUE,
AKCIEPUMEHT U JIPYTHe);

YHHUBEpPCAJIbHbIC yueOHbIe JeCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHKATHUBHBIC, PEryJIATHBHBIE), obOecrneuuBaromme GoOpMHUPOBAHHE
(YHKIIMOHAJIBHOW IPaMOTHOCTH M COL[UAJIBHON KOMIIETEHLIUN O0yUaroLuXCs;

CIIOCOOHOCTB oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEPCAJIbHBIC
yueOHbIe JCHCTBHS B IO3HABATEILHON U COLIUATILHON MPAKTHKE.



MeranpenMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYISTUBHBIMU
JIEUCTBUSIMH.

OBJiaieHrie  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JIOrHUYecKHe TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENETATh LEIU ACATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATEIIBHOCTH C IOCTABICHHBIMU
LICJISIMHU;

MCIIO0JIb30BaTh MIPYU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEPHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIONIHME MOHSTHS IJI1 OOBSICHEHUST OTICTBHBIX (PAaKTOB
U SIBJICHU;

BBHIOMPATh OCHOBAaHMSI W KPUTEPUU IS KIAacCU(PHUKAIUKA BEIIECTB U
XAMUYECKUX PEAKIINM;

yCTAHABIMBATh IPUUYMHHO-CJICACTBEHHBIE CBA3M MEXKIY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHAYKTUBHbBIC, JEIyKTUBHBIE, IO
AQHAJIOTUH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS;

NpUMEHATH B  MPOILECCE TMO3HAHUSA, MCIOJIb3YEMbIE B  XUMHH
CUMBOJIMYECKHE  (3HAKOBBIE) MOJENH, MpPeoOpa3oBBIBATH  MOJCIIBHBIC
MPEJCTABICHUSI — XUMHUUYECKUUA 3HAK (CHMBOJI) »HJIEMEHTa, XUMHUYECKas
dbopmyiia, ypaBHEHHE XUMHUYECKOW peakiuu — TpH peHIeHUd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 33/1a4, TPUMEHSATh HA3BAHHBIC MOJEJIbHBIC
MPEJCTABIICHHS 1JIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4YaeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii;

dbopMmynupoBaTh IEAM W 3aJa4d  WCCICIOBAaHUSA, HCIOJIb30BaTh
MMOCTABJICHHBICE M CAMOCTOSITENIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI /i1 (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUH;

BJIAJIETh HABBIKAMU CaMOCTOSATEIBHOIO IUJIAHUPOBAHUS W TPOBEIACHUS
VYCHHYECKUX OKCICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HaOIIOgaTh 3a



XOJIOM TIpollecca, CaMOCTOSITENIbBHO NPOTHO3UPOBATh €ro  pe3ysbTar,
dbopmynupoBaTh 00OOIIEHWS] W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJEITAHHON
pabore;

NpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEI0BATENbCKOW M MPOEKTHOU
JESITeIbHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/ad, NPUMEHEHUIO Pa3IudHbIX
METOJI0B [TO3HAHMUS.

3) pabora ¢ unopmanueii:

OPUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHMKAX HHpopManuu (HaydyHO-
NOMYJISIpHAs JINTEpaTypa XUMHUYECKOTO COAEpXaHHs, CIpaBOYHBbIE MOCOOWUS,
pecypcbl UHTepHeTa), aHAIM3UPOBATh MHGOPMALIMIO PA3IUYHBIX BUJIOB U (OpM
NOpEICTaBIICHUS,  KPUTHYECKHM  OLIGHMBaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

bopMynpoBaTh 3aPOCHI U IPUMEHSTh PA3TUYHBIE METO/IBI IPH TIOUCKE U
orbope wuHpOpMAMKA, HEOOXOAUMON JUIsI BBITIOJHEHUS YYEOHBIX 3a1a4y
onpenenEHHOro TUIA,

nprOOpeTaTh OMBIT MUCIOJIb30BAaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpPMY TpeACTaBICHUS
nHpopmaruu (cxemsl, rpadUuKu, JUarpamMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpelCTBa MpH padore C
XUMUYECKON HH(OpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTHYeCKUe) 3HAaKM W CHUMBOJBL,  (opmyssl,  abOpeBUaATypHI,
HOMEHKJIATYpY;

UCIOJIb30BaTh M TMPeoOpa3oBbIBaTh 3HAKOBO-CMMBOJUYECKUE CPENCTBA
HarJIIHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMON TeMbl B XOJ€ IUAIOra
W/WIH JTUCKYCCUH, BBICKAa3bIBaTh HJEH, (HOPMYIHUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIJIOKEHHON 3a/1a4u;

BBICTYIIAaTh C MPE3EHTALMEH Pe3ylbTaTOB MO3HABATEIBLHOU J1€ATEIHbHOCTH,
MOJIyUEHHBIX CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIpU
BBITIOJTHEHUH XMMHUYECKOTO0 HJKCIHEPUMEHTAa, MPAKTUYECKOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealn3aluid y4eOHOTro MPoeKTa u
(dbopMyIUpOBaTh BBIBOJIBI 1O Pe3yJibTaTaM MPOBEAEHHBIX MUCCIIEIOBAHUN MyTEM
COTrJIacOBaHUs MO3UILUI B X0J1e 00CYX ACHUS 1 0OMEHAa MHEHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMH JeHCTBUSIMU:



CaMOCTOSITENIFHO TUJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBbHYIO
JesITeNIbHOCTh, Ompenessis e€ Lenu W 3aJayd, KOHTPOJIHUPOBATh M MO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuTM JAEUCTBUI Ipu
BBINIOJIHEHUHM Y4YEOHBIX M HCCIEIOBATEIbCKUX 3a/ad, BhIOMpaTh Hambojee
3¢ ¢deKkTuBHBIN cOCO0 UX pelleHUss ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENILHOCTH HAa  OCHOBE
camMoaHaJlu3a ¥ CaMOOICHKH.

IHPEJMETHBIE PE3YJ/IBTATDBI

10 KITACC

IIpeameTHbIE pe3yabTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TIPEACTABICHHN O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KAapTHHBI MHUpPA, POJM XWMHUU B IIO3HAHWUU SIBICHHUU
OpUposbl, B (POPMUPOBAHMM MBIIUIEHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MJIsi PELICHUS NPAKTHUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTIO OTHOLICHHSI K CBOEMY 370pPOBBIO U
MIPUPOJHOU CpEJIE;

BJIQJCHUE CUCTEMOM XMMMYECKHMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarlue MOHATHS (XMMHMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0o0JIouKa aToMa, MOJEKYyJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
XUMHUYECKas CBS3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpHAasE  Macca, MOJSIpHBIM  O00BEM,  YIJIEPOJHBIA  CKEJeT,
(yHKIMOHANIbHAS TPYMIa, pajuKall, U30MEpPUs, HU30MEPbI, T'OMOJIOTUYECKUHN
psn, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOIAEpXKAIIUE COCIUHEHUS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUA);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHHUs opraHndeckux Bemects A. M. bytneposa,
3aKOH COXPAHEHMSI MAcChl BEIIECTB); 3AKOHOMEPHOCTH, CUMBOJMYECKHNA A3BIK
XUMHH; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE ITOHUMAHMS
MPUYMHHOCTA M CUCTEMHOCTHM XUMHYECKUX SIBIICHUU, (PaKTOIOTrHYECKUe
CBEJCHMSI O CBOMCTBaxX, COCTaBe, MOJTYYEHHH M O€30MacHOM HCIOJb30BaHUU
BAXHEHIINX OPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKON AESITENbHOCTU
YEI0BEKA;



c(hOpMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MMPU3HAKN TIOHSITHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIHME MOHSITHUS
IIPU ONMCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHU OPraHUYECKUX COeTMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHUMN HCIOJIB30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKHX BEIIECTB ¥ YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJEIN MOJIEKYJl OPTraHMYECKHUX BEIIECTB ISl WILTIOCTPALU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH TPUHAIIIEAKHOCTh U3yUYECHHbIX
OpPraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/TpynIie COCNWHEHHMH (YTIEBOJOPOMBI, KUCIOPOA M a30TCOICpIKaIIne
COCIMHEHMSI, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMS), JaBaTh UM Ha3BaHMs 110
cuctematudeckoid HoMeHkiatype (IUPAC), a Takxe mpuBOAUTh TPHUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTHIICH,
ATUJICHTIUKOJb, TIUIEPUH, (eHo, popMaabAeTul, aleTaabAeTul, MypaBbUHAS
KHCJIOTA, YKCYyCHas KHCJIOTa, OJICMHOBAasi KHUCJIOTa, CTEapUHOBAasi KHUCIIOTA,
III0K03a, GPYKTO3a, Kpaxmal, eJITk0J103a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYECKUX COCTUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJIOKCHHUS TEOPHH CTPOCHHUS
opranudeckux BemectB A. M. byrtiepoBa mis 0ObSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPaHEHUS MacChl
BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(bU3UYEeCKHue W XMMUYECKHE CBOMCTBA THIMMYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, 3TWJICH, NPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H30J1, METaHOJ, 3TAaHOJI, STUJICHTJIMKOJIb,
rIIeprH, GeHo, areTanbJAeTu/l, MypaBbUHAsI U YKCYCHAsl KHCIIOTHI, TJIFOK03a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCYCHas  KHCIOTa),  HWLIIOCTPUPOBAThH
TCHETHYECKYI0 CBSI3b  MEXKIYy HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII,;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTepU30BaTh UCTOYHUKHU
VTIIEBOJOPOAHOTO CHIPhsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI WX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUI MNPOBOAUTH BBIUMCIEHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
pEeaklMu MO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIIECTB UJTU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJETh CHCTEMOW 3HaHW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHHUsI, UCIIOIb3YEMBIX B XMMUHN IIPU U3YYEHHUH BEILIECTB
U XMMHUYECKMX  sIBJICHUHA  (HaOmtoleHHe, U3MEpEeHHe, IKCIEPUMEHT,
MOJIIMPOBAHUE), MCIOJb30BaTh CHUCTEMHBIE XUMUYECKHWE 3HAHUS IS
MPUHATHUS PEIICHUM B KOHKPETHBIX >KMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIIECTBAMH U MX MPUMEHEHUEM,;

chOpMHPOBAHHOCTh ~ YMEHMM  cOONIOAATh  MpaBujia  IMOJb30BAHMUS
XUMHUYECKON TOCYZ0M M J1TabOpaTOpHBIM O0OPYJIOBAaHHMEM, a TAKXKe IMpaBUiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUHUAMHU 1O BBITOJTHEHHUIO
71a00PaTOPHBIX XUMHUUECKHUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOJTHATH XUMHUUYECKHM
AKCIIEPUMEHT (MIpEeBpallleHUs] OpPraHUYEeCKUX BEIIECTB NPU HArpeBaHUU,
NOJIyYEHHE OTUIEHA M U3YYEHHE €ro CBOWCTB, KA4ECTBECHHBIC pPEaKIIMU
OpPraHMYECKUX BEILECTB, JEHaTypalus OENKOB MpHU HarpeBaHUU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MaCHOCTH IpU
oOpallleHuu C BEUIeCTBAaMH M JIaDOpaTOPHBIM OOOPYJIOBaHHEM, IMPEACTABIATH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOpMyIupoBaTh BBIBOJBI HAa OCHOBE 3TUX
pe3yJbTaToB;

c(OPMUPOBAHHOCTh YMEHHI KPUTUYECKH AHAIU3UPOBATh XUMHUYECKYIO
uH(popMaIMIo, TMONy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOM
uHdopmanuu, aTepHeT u aApyrux);

chOpPMHUPOBAHHOCTh ~YMEHHUM  COOJIOJATh  MpaBHJIa  DKOJIOTMUYECKH
1[eJIeCO00Pa3HOro0 TOBEJACHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B HEISIX
COXPAaHEHMS CBOETO 30POBbS M OKPYKAIOLIEW NPUPOJHOM Cpeibl, OCO3HABATH
ONACHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMas cMbica nokaszatens [1JIK, nmoscHaTh Ha nmpumepax crocoObl
YMEHBIIICHUSI U TPEIOTBPAILCHUS] MX BPEAHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKA,

IUTs1 OOYYarOIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUN;

IUIA CIenbIX W CIa0OBUASAIIMX OOYYaoIIMXCsS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucteMy o6Oo3Hauenuidt JI. bBpaiing ana  3anucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImIass m HeopraHwdeckas
XUMHUSD) OTPAXkKAKOT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUI: O XHUMHYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, POJIM XHMHUU B IIO3HAHWUU SIBJICHUMU
npupoasl, B (OPMHUPOBAHWM MBIIIICHUS ¥  KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOJAMMOW [JISi PEIICHUS] MPAKTUICCKUX
3a/lay U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
IPUPOJHOM CPELE;

BJIAQJICHUE CUCTEMOM XMMHWYECKUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHIATHS (XUMUYCCKUI AJIEMEHT, aTOM, M30ToT, S-, P-, d-
AJNIEKTPOHHBIE OPOWUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas
CBA3b (KOBaJ€HTHAsl, MOHHAs, METAJTMYECKasi, BOAOPOIHAS ), KpUCTAJUIMUECKas
pELIETKA, TUIIBI XUMUYECKUX PEAKIINHI, PACTBOP, SIIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAS JHUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakinu, XMMHYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Auccouanuu, nepuoandeckut 3akon . 1. Menneneesa,
3aKOH COXPAHEHHS MACChl BEIECTB, 3aKOH COXPAaHEHUS M MPEBPALICHUS
SHEPruM NPU XUMHUYECKUX PEAKIUSAX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK
XMMHWHM, MHUPOBO33PCHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE MOHUMAHUSA
MPUYUHHOCTA M CHUCTEMHOCTH XHMHUYECKHX SIBIICHHM, (DAKTOIOTUYECKUE
CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU U OE€30MaCHOM HCIOJIb30BAaHUU
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN JESTEIbHOCTH
YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBHISBIISATh XapaKTEPHBIC MMPU3HAKHN TIOHSITH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSITHUSA
IIPU ONMCAHNWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALCHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIS
coctaBieHusi GOpPMYJ BEMIECTB W yPaBHEHUHW XUMHUYECKUX PEAKITUH,
cucremaruyeckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETIbHBIX HEOPTAHMUYECKUX BEUIECTB (yrapHbIi ra3, yriaekuciblil ra3, aMMHaK,
raii€Hasi u3BeCTb, Heral€éHasi U3BeCTh, IUThEBAs COJIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUW OMNPEACNIITh BaJ€HTHOCTh W CTCIICHb
OKHCJIEHUSI XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX PA3JIMYHOIO COCTaBa, BUJL
XUMHUYECKON CBSI3U (KOBaJEHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B
COCAMHEHUAX, THUN KPUCTAUIMYECKOW PpEIIETKH KOHKPETHOTO BEIECTBA
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAJUTMYECKast ), XapaKTep Cpeibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHNN;



c(hOpMHPOBAHHOCTH YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO WX COCTAaBY K OMpENeIEHHOMY KJaccy/Tpymme
COCIMHEHMM (TpOCThlEe BeIlIeCTBA — METaUIbl M HEMETaJUlbl, OKCHJIBbI,
OCHOBaHMSI, KUCIIOThI, aM(OTEPHbBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPUOTNUECKOTO 3aKOHA
. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIONIYIO,
OOBACHUTENBbHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHMM XapakTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
XuMHuUeckux anemeHtoB JI. M. MenngeneeBa, UCHONb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTAIM»,  «OHEPIeTHUYECKHUE  YPOBHM»,  OOBICHITH
3aKOHOMEPHOCTM HM3MEHEHUS CBOMCTB XHMHYECKHMX DJJIEMEHTOB M HX
COCIMHEHUH 110 mepuoaaM u rpynnam [lepuoandeckon CUCTEMbI XUMHUYECKUX
anemeHToB [l. 1. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHUW XapakTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHX BEILECTB PA3IMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE FEHETUYECKOM CBSI3U MEXKIY HEOPraHMYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUIECKUE PEAKITHH TIO
Pa3JIMYHBIM MPU3HAKAM (YHUCIY U COCTaBY PEArupYIOIIUX BEIIECTB, TEIIIOBOMY
saddexTy peakiuu, U3MEHEHUIO CTENIEHEN OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUMN COCTABJIATh YPABHEHUS PEAKIUN Pa3TUUHBIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUs pEaKIMii HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHUH TNPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ~ NYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHMYECKHUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHHA PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 3TUX PeaKIInii;

chOpPMHUPOBAHHOCTh  YMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON PEaKIMu OT Pa3IMYHbIX (PAKTOpOB; XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUIT
Jle [latenbe);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI,
JeXalMe B OCHOBE MPOMBIIIICHHOTO MOTYYEeHUSI CEPHOM KUCIOTHI, aMMHUaKa, a



Takke c(HOPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTMYECKUX MpoOIeMax XMMUUECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTb YMEHHUI MPOBOAUTH BBIUYMCICHUS C UCHOJIH30BAHUEM
MOHSTHS «MAaccoBasi OJISl BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOLICHUH T'a30B
Opy XUMHYECKHX pEeaKlMsSX, MacChl BeIleCTBa MM O00BbEMa Tra3oB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH O00bEMYy OFHOrO U3
YYacTBYIOLIMX B PEAKLMU BEIIECTB, TEIUIOBOro 3¢ ¢eKTa peakiud Ha OCHOBE
3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS YDHEPTUH;

c(OPMHPOBAHHOCTb ~ YMEHHUH  COOJIONATh  MpaBHUja  MOJb30BAHUS
XUMHUYECKON TOCyI0N M J1TabopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe IpaBUIa
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB,;

c(OPMHPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (pa3JioKeHHEe MEPOKCHIa BOJOPOIa B IPUCYTCTBUH KaTaJIN3aTopa,
OIIpeJIe]IeHne Cpelabl PacTBOPOB BEIIECTB C IOMOLIbIO YHMBEPCAJIBHOTO
WHANKATOpa, BIUSHUE pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOU
peakIMy, peakiud HOHHOTO OOMEHa, KayeCTBEHHBbIE PEeaKIMHU Ha CyJbdart-,
kapOoHaT- M XJOPUI-aHMOHBI, HAa  KaTHOH  aMMOHHS,  pEIICHUe
AKCIIEPUMEHTAJIbHBIX 3a7ay 1o TeMaM «Mertamibs» u  «Hemeramns») B
COOTBETCTBUHM C TMpaBWIAMH TEXHMKH O€30MacHOCTH MpH OOpalieHuud ¢
BEIIECTBAMH H JIa0OpaTOpPHBIM O0OPYIOBaHHEM, MPEACTABIATh PE3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3aluCH YpPaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTUYECKH AHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
KOMMYHUKaIu, THTepHeT u 1pyrux);

c(OPMHPOBAHHOCTb ~ YMEHUH  COONIIOJATh  MpaBWiIa  HKOJOTHYECKU
1[eJIeCO00pa3HOro TOBEJACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPAHEHMs CBOETO 370POBbSl U OKpY’KalOIIeH MPUPOJHON Cpeibl, OCO3HABATh
OMACHOCTb BO3JICHCTBHUS HA JKUBBIE OPTraHU3MBI OMNPEICIEHHBIX BEIIECTB,
noHnmas cmbicn  mokazarens [IJIK, moscHATP Ha mnpuMepax CIOCOOBI
YMEHBUICHUS U TPENOTBPAIICHUS HMX BpPEAHOTO BO3JCHCTBHS Ha OpPraHU3M
YelI0BEeKa;

U1 00YYarOIIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBS: YMEHHE
IPUMEHATh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKHX SBJICHUH;



IUIA CIenbIX W CAa0OBUASAIIMX OOY4YaloIIUMXCsS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucteMy o6o3Hauenuit JI. bpaiins ana  3anmcu
XUMUYECKUX (HOpMyII.
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BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 05.09.2024
Teopust cTpoeHUsT OPraHUuYECKUX
2 coenunenuit A. M. byrneposa, e€ 1
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OCHOBHBIE MTOJIOKEHHUSI
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aJIKaHOB.

23.09.2024

AJIKaHBI: COCTaB U CTPOCHUE,

d TOMOJIOTUYECKHH Pl 23.09.2024
10 [MonydeHue u MprUMEHEHUE AIKAHOB. 97 092024
Pemenue 3aga4 Ha HaxXOXKIEHUE
1 MOJICKYJISIPHON (hOpMYJIBI
ra3000pa3HoOro yrieBoI0poaa Mo Macce 30.09.2024
(06beMy) MPOTYKTOB CrOpaHHUSL.
Pemenue 3aga4 Ha HaX0KICHUE
12 MOJICKYJISIPHOM (hOpMYJIBI
ra3000pa3HoOro yrieBoI0pojaa Mo macce 30.09.2024
(06beMy) MPOTYKTOB CrOpaHHUSL.
13 [uxnoankansl. CTpoeHHE,
HOMEHKJIaTypa 04.10.2024
14 IMuknoankanel. uznyeckue u
xuMuueckne cpoiicta.llonmydaenue 07.10.2024
[IpakTuueckas padora Nel.
KauectBeHHOE Om-peeneHue yriepoaa,
15
BOJZIOPO/Ia U XJIOpa B Opra-HUUECKUX 07.10.2024
BEIIIECTBAX.
16 [ToBTOpenue u 0000IIEHNE MaTepraa
TEMBbI: «AJIKaHbI 11.10.2024
17 Pemenue 3amay 14.10.2024
18 KonTtponsnas padoraNel mo Teme:




«AJKAHBIY.

14.10.2024

AHanM3 KOHTPOJIBHOU paboThl. Pemenue

19 3a1au 18.10.2024
Crpoenue ankeHoB. ['oMmonoru u
U30Mephl alKeHoB. M3omepust:
20 . .
YTJIEPOTHOM TIETH, TIOJIOKESHHST KPATHOM 21.10.2024
CBSI3H, LIUC-, TPAHC- U30MEPHUSL.
21 CsoiicTBa ankeHoB. [TpaBuiio
MapkoBHHKOBa 21.10.2024
22 [ToryueHue ¥ mpuMeHEeHNE aJTKEHOB 95 102024
[TpakTuueckas padota No2. [Tonmyuenue
23 .
STUJICHA ¥ U3YYCHHE €TO CBOMCTB 08.11.2024
24 [ToHsiTHE O AMEHOBBIX YIIEBOAOPOIAX.
[Ipupoanslil kKayuyk 11.11.2024
25 AlleTHIIEH B €r0 TOMOJIOTH 11.11.2024
26 [TomydyeHue u npuMEHEHHUE arleTHIICHA
15.11.2024
97 I'eneTnueckas CBA3b MEXKIY KiIacCaMH
YIJIEBOIOPOAOB 18.11.2024
DNEKTPOHHOE U MPOCTPAHCTBEHHOE
28 cTpoenne Oenzona. Mzomepus u 18.11.2024
HOMEHKJIaTypa TOMOJIOTOB OE€H3011a.
29 ®usnyeckue 1 XUMHYECKUE CBOMCTBA
OeH30J1a ¥ ero rOMOJIOTOB. 21.11.2024




30

[Tonyuyenue u npumMeHeHue OeH30J1a U
€ro TOMOJIOTOB.

25.11.2024

31

['eHeTnyeckas CBSI3b apOMaTUYECKUX
YII€BOI0-POJIOB C IPYTUMH KilaccaMu
YIJIEBOIOPOOB.

25.11.2024

32

[ToBTOpenue u 0600eHNe. Permenue
3a1a4

28.11.2024

33

Ypok - koHpepenuus. [IpupoaHbrii u
MOMTYTHBIE HEPTSIHBIC Ta3bl, UX COCTAB U
ucnonb3oBanue. Hepts n
HedrenpoaykTsl. [leperonka HedTH.

02.12.2024

34

Kpekunr negtu. Kokcoxumuyeckoe
IIPOM3BOJICTBO

02.12.2024

35

Pemenue 3amau Ha onpenencHue
MacCOBOH MJIM 00BEMHOI T0JIM BBIXOJa
MPOJIYKTA PEaKlUK OT TEOPETUUYECKU
BO3MOJXKHOTO.

06.12.2024

36

Pemenue 3amau Ha onpenencHue
MacCOBOH MJIM 00BEMHOI J10JIM BBIXOJa
MIPOJIYKTA PEAKIIMH OT TEOPETUUECKU
BO3MOXKHOTO.

09.12.2024

37

[ToBTOpEeHME M 0000IIICHNE MaTepHaia
TEMBI: «YTICBOJIOPOIBI».

09.12.2024

38

KonTtponbsHas padoraNe2 no Teme
«YTIeBOAOPOABI».

13.12.2024

39

Amnanu3z pe3yabTaToB K/p Ne2. Pemenue




3aaad

16.12.2024

40

CtpoeHue nmpeienbHbIX OAHOATOMHBIX
cnupToB. M3oMepust 1 HOMEHKIIaTypa

16.12.2024

41

CaolicTBa MeTaHONA (ITAHONA).
DU3MOIOTUYECKOE ICMCTBUE CIUPTOB HA
OpraHu3M 4YeJIOBEKa

20.12.2024

42

[Tonyuyenue criupros. [Ipumenenue.

23.12.2024

43

Pemenue 3agau.

23.12.2024

44

I'eneTnyeckas cBsI3b MpeAEIbHBIX
OJIHOATOMHBIX CITUPTOB C
YTJIEBOJIOPOAAMH.

27.12.2024

45

MHOroaroMHBbIE CIIUPTHI.
OTUNEHTINKOIIb, TuiepruH. CBONCTBA,
IIPUMEHEHHUE.

10.01.2025

46

CrtpoeHue, CBOMCTBA U IPUMEHEHNE
¢denona. BzanmHoe BiIMsHUE aTOMOB B
MOJIEKYJIE Ha IPUMEPE MOJICKYJIbI
¢denona. TokcuuHOCTH (PEHONA U €TO
COCIMHECHU.

13.01.2025

47

I'enernueckas cBsi3b CIIUPTOB C
yriiesojgopoaamu. Pemenue 3anaq

13.01.2025

48

Anbaerubl. CTpOCHHE MOJIEKYIIbI
dbopmanbaeruaa. Mzomepus u
HOMEHKJIaTypa

16.01.2025




CaoticTBa anpaerunos. [lonyuenue u

49
IPUMEHEHNE 20.01.2025
50 [Toryyenue u mpuMEHEHUE aJbIETHIOB 90.01.2025
51 AUETOH — MpEeJICTaBUTENb KETOHOB.
Crtpoenue moisiekynbl. [IpumeneHune 24.01.2025
I'enernueckas CBsI3b alibACTHIOB C
52 KJIaccaM¥ YIiIeBoJ0poioB. Pemenue 97 01.2025
3ajad.
OaHOOCHOBHBIE MpeebHbIE
53 KapOOHOBBIE KUCIOTHL. CTpoeHue 97 01.2025
MoJekys. i3omepust 1 HOMEHKIIATypa.
54 CBoiicTBa KapOOHOBBIX KHCJIOT. 30.01.2025
55 [Tonyyenue u npuMeHeHNe KapOOHOBBIX
KHCIIOT. 03.02.2025
56 Kpatkue cBefeHus o HenpeaeIbHbIX
KapOOHOBBIX KHCIIOTAX. 03.02.2025
['eHeTnyeckas cBsi3b KAPOOHOBBIX
57 KHCJIOT C IPYTUMH Knaccalxvm 07.02.2025
OpPraHUYECKUX COCIUHEHUM
58 [Ipaktuueckas padoraNe3. ITonyuenue u
CBOMCTBA KapOOHOBBIX KHCIIOT 10.02.2025
[IpakTuueckast paboraNe4. Pemenue
59 9KCIEPUMEHTATIBHBIX 33/1a4 Ha 10.02.2025

PaCIIO3HABAHUC OPTaHUYCCKUX BCILICCTB




60

[ToBTOpenue u 0000IIEHNE MaTepraa
TeM: «CnupThl 1 peHONBI. ATTBICTUIBI U

KeToHbI. KapOOHOBBIE KHCIOTHI. 13.02.2025
61 Peuienue 3amau. 17.02.2025
Kontponbnast pabora Ne3 mo Temam:
62 «CriupThl 1 PeHOBI. ATTBIETHABI U
KGTOHI:)I. Ka[()1)60HOBI>Ie KI/ICIJ[mTLII[». 17.02.2025
63 Amnanus pe3ynbratoB K/p Ne3. Pemienue
3az1ad. 20.02.2025
64 CrtpoeHue u CBONCTBA CIOKHBIX
3(UpOB, UX IPUMEHEHHE 24.02.2025
65 ’Kupsl, UX cTpoeHuUE, CBOMCTBA U
MIPUMEHEHUE 24.02.2025
[ToHsATHE O CHHTETUYECKUX MOIOIITIX
66 cpen—crBax. [IpaBuna 6e3omacHOro
oOpareHus co cpecTBaMu ObITOBOM 27.02.2025
XUMHAU
67 JKecTkocTh BOMEI. 03.03.2025
I'mroko3a. CTpoeHNE MOJIEKYIIbI.
68 N3omepus. dusnueckre CBOMCTBA U
Haxoxcf[eﬂne B IIPHPOJIE. 03.03.2025
69 XHUMHYECKUE CBOMCTBA TIIFOKO3BI.
[Ipumenenue 06.03.2025
70 Caxapo3a. Haxoxnenue B mpupo/e.




CBolicTBa, NpUMEHEHNE

10.03.2025

Kpaxmair, ero ctpoeHne, XMMHUECKUE

& CBOMCTBA, TPUMEHEHHE. 10.03.2025
79 Llemtronosa, ee CTpoOEHUE U XUMUYECKHE
CBOMCTBa 14.03.2025
73 [Ipumenenue Lemon03bl. AlleTaTHOE
BOJIOKHO. 17.03.2025
[TpakTuueckas padota No5. Permenue
74 JKCIIepU-MEHTAIbHBIX 33/1a4 Ha
MOJTYYCHHUE U paclio3Ha-BaHUE 17.03.2025
OpPTraHUYECKUX BEIIECTB.
75 Pemenue 3amau 91.03.2025
76 AmuHbl. CTpoeHME U CBOMCTBA aMUHOB
IpeaeNbHOro psja. 31.03.2025
AHUJIMH KaK IpeICTaBUTElb
77 apoMaTU4YeCcKUX aMUHOB B3anmHuoe
BJIMSIHUE aTOMOB B MOJIEKYJIe Ha 31.03.2025
pUMepe MOJIEKYJIbl aHUIIMHA.
78 CgoiicTBa anunuHa. [Ipumenenue. 03.04.2025
79 AMMHOKHUCIIOTHI, UX CTPOCHHUE,
HU30Mepus 07.04.2025
CBoiicTBa aMUHOKHUCIIOT.
80 AMUHOKHCIIOTHI Kak aM(pOTepHbIe 07.04.2025

OpTaHU4YCCKUC COCIUHCHU .




81

I'eHeTnyeckas cBsI3bL aMUHOKHCIIOT C
JPYTMMH KJIacCaMM OpraHUYEeCKUX
COEIUHEHUI.

10.04.2025

82

Pewienue pacyeTHbIX 3a1a4

14.04.2025

83

O060011eHrEe 1 TTOBTOPEHHE 110 TEMaM:
«Crnoxubie 3¢upsl. Kupsl. YTieBob.
AMUHBI 1 aMUHOKHUCIIOTBD.

14.04.2025

84

benku — npupoaHbIe OIUMEPBL.
CocraB u cTpoeHne OeIKOB

17.04.2025

85

CgoiictBa 6enkoB. [IpeBpaienue
OeNKOB B OpraHu3Me. Y CIieXH B
U3yYEHHUH U CUHTE3€ OEJIKOB.

21.04.2025

86

XUMUS U 370pOBbE YEIOBEKA.
JlekapcTBa.

21.04.2025

87

[onsaTtue 06 a3oTcomepKanux
TeTEPOIMKIMYCCKUX COCIMHCHUSIX.

24.04.2025

88

[onsaTtue 06 a3oTcomepKanux
TCTCPONUKITNICCKUX COCAUHCHUAX.

28.04.2025

89

[TonsiTrie 0 BBICOKOMOJIEKYISPHBIX
COEIMHEHUSIX, 3aBUCUMOCTh X CBOMCTB
oT cTpoeHusi. OCHOBHBIE METO/IbI
CUHTE3a MOJMMEPOB

28.04.2025

90

Knaccudukamnms mractmace.
TepMormuiacTuyHbIE TOTUMEPHI.
[Momustunen. [onunponunex

05.05.2025




Cunrernueckue kayuyku. CTpoeHue,

o1 CBOICTBa, MOJIy4EeHUE U IPUMEHEHUE 05.05.2025
92 Cunrernyeckue BojiokHa. KanpoH.
JlaBcan 12.05.2025
03 [IpaxTuueckas padota Ne6.
PacnioznaBanue miacTMacc v BOJIOKOH 12.05.2025
O06o0011eHNEe U TOBTOPEHHUE MaTepHrasa
94 teM: «Crnoxubie 3¢upbl. Kupsbl.
VYraesoanl. AMUHBEI 1 aMUHOKUCIOTEL. 15.05.2025
benku. BMCy.
95 Pemienue 3anau 19.05.2025
Hrorosast koHTpoabHas paboTta Ned o
temam: «Kucmopoaconepxaniie
96 OpTaHUYECKHUE COCTUHEHUS, 10.05.2025
«A30TcozepKalue OpraHuueCcKue
COCIMHEHUS.
97 Oprannyeckasi XUMHS, YEITOBEK U
pupoa. 22.05.2025
08 O060011eHre 3HaHUH TI0 KypCY
OpraHMYECKON XUMHHU. 26.05.2025
99 [ToBTOpeHwue. 96.05.2025
Peseps [loBTopenue. Pemenue
100
pacyeTHBIX 3a/1a4y Pa3HbIX THUIIOB. 29.05.2025
101 Peseps I1oBropenue. Pemienue




PACUCTHBIX 3aaa4 Pa3HbIX TUIIOB.

102 Peseps IloBTopenue. Pemenue

PACUCTHBIX 3aaa4 pa3HbIX TUIIOB.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero U3YYeHUSs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Hcrtopust pa3BUTHS IPEICTABICHUN O 1
CTPOCHHUH aToMa 05.09.2024
AtoM. XUMHYCCKUN SIICMEHT.
2 H3otomnsl. [IpocThie 1 clIOKHBIC 1
P 05.09.2024
BEILIECTBA.
3aK0OH COXpaHEHHUs MaCcChl BEIIECTB,
3 3aKOH COXPaHEHUS U IIPEBPAILCHHS 1
P pebp 09.09.2024
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.
4 Pemenue 3amay 1
12.09.2024
3aKkoH OCTOSIHCTBA cocTaBa. BeliecTBa
5 MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO 1
YUIP P 12.09.2024
CTPOCHHUS.
Oco0eHHOCTH pa3MENICHUS YIEKTPOHOB
6 110 OpOMTaISIM B aTOMaX MaJlbIX U 1
P 16.09.2024
OOJIBILINX TEPHOIOB.
Oco00EeHHOCTH pa3MEIICHUsI JIEKTPOHOB
7 10 OpOMTaISIM B aTOMAaX MaJlbIX U 1
P 19.09.2024
OOJIBILINX TEPHOIOB.
8 DHepreTUIecKue ypoBHHU, TOTYPOBHH. 1




CBsi3b IEPUOIUYECKOTO 3aKOHA U
HepHOHHHGCKOﬁ CUCTEMBbI XUMHNYCCKUX
3JIEMEHTOB C TEOPUEH CTPOEHHUSI ATOMOB

19.09.2024

DHepreTudyeckue ypoBHHU, OyPOBHHU.
CBsi3b NEPUOIUYECKOTO 3aKOHA U
HepHOHHHGCKOﬁ CUCTEMBbI XUMHNYCCKUX
3JIEMEHTOB C TEOPUEH CTPOEHHUSI ATOMOB

23.09.2024

10

[TonoxxeHue B NEPUOANYECKON CUCTEME
XAUMHUYECKHUX dJIeMEHTOB /JI.
N.Menpaeneesa Bonopoaa,
JJAaHTAaHOU OB, aKTH "HOUJOB 1

HCKYCCTBCHHO IMMOJIYYCHHBIX 3JICMCHTOB.

26.09.2024

11

BanenTHOCTS 1 BaJICHTHEIC
BO3MOKHOCTH aToMOB. [leprnoandeckoe
N3MCHCHHUEC BAJICHTHOCTHU U pa3Mep0B
aTOMOB.

26.09.2024

12

BanenTHOCTE 1 BaJICHTHEIC
BO3MOKHOCTH aToMOB. [leprnoandeckoe
W3MEHEHNE BaJICHTHOCTH U Pa3MEPOB
aTOMOB.

30.09.2024

13

Pemenne 3amad. Berauciaenns Macchl,
0o0beMa HIU KOJIHYECTBA BEIISCTBA IO
M3BECTHOH Macce, 00beMy HIIH
KOJIMYECTBY BEIIECTBA OJIHOTO U3
BCTyHI/IBIHI/IX B peaKI_II/IIO N
IIOJIYYUBIIUXCS B PE3YNIHTATE PEAKIUH.

03.10.2024

14

Pemenne 3amad. Berauciaenns Macchl,




0o0beMa HUIN KOJIUYECTBA BCIICCTBA I10
U3BECTHOU Macce, 00beMy WIn
KOJINYECTBY BEIIECTBA OJTHOTO U3
BCTYNHBIINX B PEAKLIUIO WIH
MOJTYYUBIINXCS B PE3YNIbTATE PEAKIIHH.

03.10.2024

15

Buner u Mexanu3Mbl 00pa3oBaHUs
XUMHYECKOH CBI3U.

07.10.2024

16

XapaKTEepUCTUKA XUMHYECKON CBSI3H.

10.10.2024

17

IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII
HEOp-TaHUYECKUX U OPraHUYECKUX
BEIIIECTB.

10.10.2024

18

IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYIT
HEOp-TAaHUYECKUX U OPraHMUYECKUX
BEIIECTB.

14.10.2024

19

TI/IHBI KpI/ICTa.H.HI/I‘-IeCKI/IX peH_IeTOK nu
CBOWCTBA BEIIECTB.

17.10.2024

20

[TprunHBI MHOrOOOpa3us BEIIECTB.

17.10.2024

21

PereHne pacueTHbIX 3a7a4 110 TEME:
«Bpruncrienue Macchl (KoIn4ecTBa
BEIIECTBa, 00bEMa) MPOAYKTA PEAKIINH,
€CJIM JJIs €r0 MOJy4eHUs JaH PacTBOp C
ONPEACICHHON MacCOBOM JT0JIEH
HCXOJHOTO BEIIECTBA.

21.10.2024

22

O06001IeHre 1 TOBTOPEHHE

24.10.2024




23

KonTonpHas padora 1

24.10.2024

24 JlucniepcHbIe CHCTEMBI 07.11.2024
o5 CriocoObI BEIpKEHUST KOHIICHTPAITUT

pacTBOpOB 07.11.2024
26 CriocoObI BEIpaKEHUST KOHIICHTPAITUT

pacTBOpOB 11.11.2024

[TpakTrueckas padota Nel:
27 HpPIl"OTOliJ‘IGHPIG paCTBopO]i C 3aJJaHHOM 14.11.2024

MOJIIPHOM KOHIIEHTpA-IIUEH.
28 [ToBTOpEeHME M 0000IIIEHNE MaTepraIa

Pemenne 3amay 14.11.2024
29 CymurHocTs 1 Kiaccudukanus

XUMHUYECKHUX PEAKLIHM. 18.11.2024
30 CymrHocTh 1 Kiaccuukanus

XUMHUUYECKHUX PEaKIIHM. 21.11.2024
31 OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC

peaKkIuu. 21.11.2024
32 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

peaKkiuu. 25.11.2024

CKOpOCTh XMMHUUYECKUX PEaKINH, e
33 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.

3akoH HeﬁCTByIOIL)HHX Macc. pacter 28.11.2024
34 Pemenue 3amay mo reme

28.11.2024




35

Karanus u xaranuzaropsi.

02.12.2024

[TpakTrueckas padota No2: Briusaue
36 paaanHqu(baKTopOB Ha CKOPOCTh 05.12.2024

XUMHYECKON peaKIIHu.
37 XHWMHYECKOE PAaBHOBECHE. 05.12.2024
38 YcnoBus CMEMICHUS XUMHUYECKOTO

paBHoBecus. [Ipunnun Jle Hlarense. 09.12.2024
39 VYcnoBus cMemeHnss XuMHUIEeCKOTro

paBHoBecus. [Ipunuun Jle Hlarense. 12.12.2024
40 [Ipon3BOACTBO CEpHOM KUCIOTHI

KOHTaKTHBIM CITIOCOOOM. 12.12.2024
41 DNEKTPOIUTHYECKAS JUCCOIUAITHSI.

CunbHbIC U ClIa0bIe IEKTPOIUTHIL. 16.12.2024

DNEeKTPOIUTHYECKAs JUCCOLUAITHS.
42 Cpena BOIHBIX pacTBOPOB.

Bogopoausrii mokaszarens (pH) 19.12.2024

pactBopa.
43 Peaxiuu nosHOro oOMeHa. 10.12.2024
44 Peakmun nonHoro ooMeHa. 93.12.2024
45 I'mpponus opraHu4ecKux u

HEOPraHUYECKUX CO-CAMHEHUI. 26.12.2024
46 [Maaponus opraHuYecKux u




HEOPraHUYECKUX CO-CIMHEHUM.

26.12.2024

O060011eHre U TTOBTOPEHUE U3yUYEHHOTO

41 Marepuaia 09.01.2025

PereHne pacueTHbIX 3a7a4 110 TEME:

«Bpruncnenus Maccol (KOJIMYeCTBa
48 BEIIECTBA, 00BbEMA) MPOTYKTa

peakIu, eclii U3BECTHA Macca 09.01.2025

MCXOJ/IHOTO BEIIECTBA, COJIECPIKAIIETO

ONPEACICHHYIO OO TPUMECEN».
49 KonrtponsHas padora Ne2 o reme

«TeopeTnveckrne OCHOBBI XUMHUN. 13.01.2025

Amnanus pe3ynbratoB K/p. O6mas
50

XapaKTEPUCTUKA METAJIIOB. 16.01.2025
51 XUMHUYECKHE CBOMCTBA METAIIIIOB. 16.01.2025
52 XUMHUYEeCKHE CBOMCTBA METAIIIIOB. 90.01.2025
53 OO6mue cnocoObl MOTyYeHUS] METAILIOB. 93.01.2025
54 DJEeKTPOIIN3 PACTBOPOB U PACIIIIABOB

BEIIECTB. 23.01.2025
55 DIEKTPOIN3 PACTBOPOB U PACILIIABOB

BEIIECTB. 27.01.2025
56 [ToHsITHE O KOPPO3UH METAILIIOB.

CriocoOBI 3aUTEI OT KOPPO3HUHU. 30.01.2025
57 Mertasepl TIaBHBIX TToArpyti (A-




TpYI) NMEPUOANYECKON CHCTEMBI
XUMUYECKUX JIEMEHTOB.

30.01.2025

58

Mertasel TIaBHBIX TToArpyi (A-
IpyMI) NEPUOINIECKON CUCTEMBbI
XUMHUYECKUX HJIEMEHTOB.

03.02.2025

59

XHWMHYECKUE CBOMCTBA METAJIOB
[VIABHBIX TTOATPYMI (A-TPYIII)
MEPUOTNIECKON CHCTEMBI XUMHUYECKUX
AJIEMEHTOB.

06.03.2025

60

Mertasnel nobounsix noarpymi (b-
TPYII) IEPHOANIECKON CHCTEMBI
XMMHYECKHUX 3JIEMEHTOB.

06.03.2025

61

XUMHUYECKHE CBOUCTBA METAJLIOB:
MEJIH, LIMHKA, JKeJle3a, XpOMa, HUKEJIs,
IJTATUHEL.

10.03.2025

62

XUMHUYECKHE CBOUCTBA METAJLIOB:
MEJIH, LINHKA, JKeJle3a, XpOMa, HUKEJIs,
IJIATUHBEL.

13.03.2025

63

OKcHIBI U THAPOKCHIBI METAJIJIOB.

13.03.2025

64

OKcHIBI ¥ THAPOKCHIBI METAJIIIOB.

17.03.2025

65

CrutaBel MeTaioB. PenieHue
pacyeTHbIX 3a/1a4 1o Teme: «Pacuersl
10 XUMUYECKUM YPaBHEHUSIM,
CBSI3aHHBIE C MACCOBOM JIOJICH BBIXOJ1a
MPOAYKTa PEAKIIUU OT TEOPETUUECKH

20.03.2025




BO3MOXXHOTI'O».

CniaBel MeTaJLIOB. Penenne
pacyeTHBIX 3a/1a4 1o Teme: «Pacuerst
10 XUMHUYECKUM YPaBHECHU SIM,

66

CBsI3aHHBIE C MACCOBOM JOJIEH BBIXOJA 20.03.2025

MPOJYKTA PEaKIUU OT TEOPETUICCKH

BO3MOKHOI'O».
67 O060011eHre U TTOBTOPEHUE U3yUYEHHOTO

Marepuana TeMbl: «MeTaiby. 31.03.2025
68 KontponsHast padora Ne3 o teme:

«MeTais. 03.04.2025
69 Amnanu3s pe3ynbpTaToB K/p Ne3.

XHUMHAYECKUE DIIEMEHTHI — HEMETAJLIEI. 03.04.2025
70 CtpoeHue 1 CBOMCTBA MPOCTHIX

BEIIECTB — HEMETAJIOB. 07.04.2025
71 Bomopoansie coeqrHEHNST HEMETAJLIOB. 10.04.2025
12 OxcHabl HEMETAIIOB. 10.04.2025
73 Oxcuabpl HEMETAJIIOB. 14.04.2025
74 Kucnoponcoaepxariue KucaoThl. 17.04.2025
75 OKUCIUTEIBHBIE CBOMCTBA a30THOU U

CEpPHOU KHUCIIOT. 17.04.2025

76

OKHUCIIUTENILHEBIE CBOMCTBA a30THOU U




CEpPHOM KHUCIIOT.

21.04.2025

77

Pemenne kauecTBEHHBIX U PACUETHBIX
3a7a4, CXeM MpeBpalICHUM.

24.04.2025

78

KontponsHast padora Ne4 o teme:
«Hemeraiubny.

24.04.2025

79

Amnanu3s pe3ynbTaToB K/p Ne4.

I'enernueckas CBA3b HCOPTraHNYCCKUX U

OpPraHu4YCCKUX BCIICCTB.

28.04.2025

80

VYPOK- IpaKTHUKyM: COCTaBJIEHUE U
OCYILIECTBJICHUE CXEM MpPEBpaIlCHUN.

05.05.2025

81

[Tpuemsl oOpamieHus ¢ 1a60paToOpHbIM
obopynoBanueM u npasuia Th.

12.05.2025

82

[TpakTuyeckas pabora Ne3: Pemenue
9KCIIEPUMEHTAIBHBIX 334a4 110
HEOPraHUYECKON XHUMUHU.
Pacno3sHaBaHre HEOPraHUYECKUX
BEIIECTB.

15.05.2025

83

[TpakTuyeckas pabora Ne3: Pemenue
HKCHEPUMEHTAIBHBIX 3a71a4 110
HEOPraHUYECKON XHUMUHU.

15.05.2025

84

[TpaxTrueckas padota Ne4: Pemenue
9KCIIEPUMEHTAIBHBIX 3a4a4 110
opraHu4eckoy xumuu. Pacriosnasanue
OpPraHMYECKUX BEIIECTB.

19.05.2025

85

[TpakTrueckas padota Ne4: Pemenue
AKCIIEPUMEHTAJIBHBIX 33a4 0

22.05.2025




Opra—"HUYECKOU XUMUH.
Ocy1ecTBiIeHNE TIPEBPALLICHUM
OpPTraHUYECKUX BEIECTB.

[TpaxTrueckas padota Ne5: Pemenue

86 pacyeTHBIX 3aj1ay. 22.05.2025
[TpakTrueckas padota Ne5: Pemenue

87
MPAKTHYECKUX PACUCTHBIX 3aJ1ad. 26.05.2025
[TpakTuyeckas padora Ne6: [lomyuenue,

88 coOMpaHHe U PacIiO3HABAHUE Ta30B - 99.05.2025
HEOPraHMYECKUX BEIIECTB.
[TpakTuyeckas padora Ne6: [lomyuenue,

89 coOMpaHHe U PacIio3HaBaHUE Ta30B - 99.05.2025
OpPTraHUYECKUX BEIECTB.

90 AHaImM3 ¥ 0TYETHI TIO BHIITOJTHEHHIO
MPaKTHKyMa.

01 AHanu3 U OTYETHI IO BHITIOTHEHHUIO
MPaKTHKyMa.
O06o0011eHre 1 TOBTOPEHNE H3yYEHHOTO

92 Matepuana 1o reme: «I eHeTnueckas
CBSI3b HEOPraHMUYECKUX U OPraHHUYECKUX
BelecTB. [IpakTukym».

93 Pemenue 3anau
O060011eHre U TTOBTOPEHUE U3yUYEHHOTO

94 Matepuaia 1o teme: «I eHeTrnaeckas

CBSI3b HEOPTaHWYECKUX U OPTraHUYECKUX
BEILIECTBY.




95 Xumudeckasi IpOMBIIUIEHHOCTh U 1
OKpY’Karolas cpesa

96 Oxpana atmochepst

97 Oxpana rugpocdepsl ¥ MOYBbI

98 PesepBHoOe Bpems. Pemenue pacueTHbIx 1
3aJ1a4 pa3HbIX TUIIOB.

99 PesepBHoe Bpems. Pemenue 1
KaueCTBEHHBIX 3ajau.

100 PesepBHoe Bpems. Pemenue pacueTHbix 1
3a]1a4 pa3HbIX TUIIOB.

101 PesepBHoOe Bpems. Pemenue pacueTHbIx 1
3a/1a4 pa3HbIX TUIIOB.

102 PesepBHOe Bpems. Pemenue pacueTHbIxX 1
3a/1a4 pa3HbIX TUIIOB.

OBIIEE KOJIMYECTBO YACOB I10 102 12

I[TPOTPAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

xumus 10 knacc @enpaman Pyasutuc

xumus 11 knmace @enpaman Pyasutuc

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. O.C.'abpuensn, I'.I".JIpicoBa «Xumust Metonuueckoe mocodne — 6a30BbIN
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMuUs B TeCTax, 3ajadax,
ynpaxkHeHusx. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Yurakosa «Xumus 11 kmacc:
KonTponbHble 1 mpoBepouHbie padboThl K yueOHuKy». — M.: JIpoda, 2021 r.
4. O.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckast «Xummst 11 xacc:
Hacrompnaas kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Beaenckas «Xumus 11 knacc:
HacronbHas kaura quis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensin, [1.B.Pemeros, U.I'.OctpoyMoBa «3a1auu o XuMuu u
crocoObl ux pemeHus» - M.: «Ipoday, 2021roz.

7. B.I'. leancoBa «Xumus 11 kiacc mOypoYHbIE MIIAHBI IO YI€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamy Yuutens 2018ros.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectrsl mo xumun 11 kmacey, -



M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.ocTpoymoB « XMMHUYECKHI SKCTIEPUMEHT B IIIKOJIE

11 xnaccy; - M.: Ipoda. — 2019 rox. _

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « XuMus» 1 caliT 1J1s1 yIuTels «51 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomiekius LIOP: IlpeameTHast KOJIEKIUS
«XuMU»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIE
sKkcriepuMenThl: xumus. Komnekuus Poccuiickoro 061eo0pa3zoBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onuMIiinaza mKOJIbHUKOB 10 XUMUN
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIA y4eOHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA Y4EOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIIEIK: XUMUS
http://www.chemistry.ru JlucraniinonHast OJIMMIIHAIA 110 XUMHH:

TCHCKOMMYHI/IKaIIPIOHHblﬁ O6paSOBaTeHLHBIﬁ IIPOCKT









