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MNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1O XMMHHM Ha YpPOBHE CpeAHEro oO0mero oo6pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 No 273-d3 «O6
oOpazoBannn B Poccuiickoit deneparuny», TpeOOBaHUI K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENbHOW MPOrpPaMMbl CpeaHEro oOIero oopa3zoBaHUs
(®OIT  COO), mpencraBieHHblx B  DenepasbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM ctannapte COO, ¢ yuérom Konnenmuu npenoaaBanus yaeOHOTO
npeaMera «XuMuUsh» B 00pa3oBaTeNbHbIX opraHu3auusx Poccuiickoit @enepanuu,
pealn3yIoluX OCHOBHBIE 00pa30oBaTeIbHbIe IPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Crparerun pa3zputus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
roga» (Pacnopsixenne [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOA0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMNPEIECIICHUIO
oOmel crpareruu oOy4eHHsl, BOCIUTAHUS U Pa3BUTUs 00ydarOUIUXCsl CpeACTBAMU
yueOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM
koHUenTyanbuble nojoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIep)KaHus, pe3yJbTaToB OOy4deHHs] U TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOe o0OpazoBaHue, oJIy4aemMoe BBIITYCKHUKaMH
o011e00pa3oBaTeibHOM  OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX
oOpazoBaHHOCTH. OHO CIy)KMT 3aBEpLIAIOLIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, NPHUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeN0BeKa, a TAK)KE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TpUPOAHOHN cpene. Peanmsyercs xummyeckoe oOpa3oBaHHE OOYyYarOMIMXCS Ha
YPOBHE CpeIHEro 00111ero 00pa3zoBaHusl CPeCTBAMU YUeOHOT0 IpeaMeTa « XUMUSD,
COJICp’)KaHUE U TOCTPOEHUE KOTOPOTO OMPEAEIEHbl B MPOTPAMME IO XUMHUHU C
yuéToM crneur(puku HayKu XUMHUHM, €€ 3HaueHuss B IO3HAHUU NPUPOJBI U B
MaTepUalbHOW KU3HHU OOIIECTBA, a TAKXKE C yUETOM OOLIMX LIeJIeH ¥ MPUHIIMIIOB,
XapaKTEPU3yIOUIUX COBPEMEHHOE COCTOSSHUE CHCTEMBbl CpPEJHEro  OOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0coOyro pojib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3JaHUM HOBOW 0a3zbl MaTEpUAIbHON KYJbTYPHI.
OHa BHOCHUT CBOM BKJIa/1 B POPMUPOBAHHUE PALlMOHATBHOTO HAYYHOTO MBIIIICHHUS], B
CO3/IaHHE IIEJIOCTHOTO MPEJCTaBICHUsA 00 OKpYXKaloIeM MHpE KaK O €IUHCTBE
OPUPOJABI U YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMHUU Ha OCHOBE MOHHUMAaHMS
BELIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSAMU MTPUMEHEHUS.



TecHO B3aMMOJEMCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsI cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa ¥ KU3HU KaXIoro wieHa oOmectBa. CoBpeMEHHass XUMHS KakK HaykKa
co3ujiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha pEIICHUE
MI00adbHBIX TPOOJIeM YCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKOI 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBHMM ¢ OOMMMH TENSIMH W TPHUHIIMIAMH CPEIHETO OOIIEro
oOpasoBanusi cojepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD
M3YUYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOIMMYI0O MM JUIsl  BBIpAaOOTKA  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHENIHOTO BKJIKOYEHUS B KU3Hb COLUMYMa, MPOJOTIKEHUS
00pa3oBaHuUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

Cocrapnsomumu  npeaMera  «XuMHUs»  SIBISIOTCS  0a30Bble  Kypehl —
«Oprannyeckas xumusi» U «OOImIass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHMsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPraHMYECKOW XMMHHM (C BKJIIOYEHUEM 3HAHUM U3 O0IIel XUMUU) U
opraHndeckoi xumuu. GOopMUpPOBaHUE JTAHHOW CHCTEMBbI 3HAHWN TPU H3YYEHUU
npeaMera 00€ecleuynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX TOHSTHI, 3aKOHOB M TCOPUI XUMUH.

CrpykTypa conepxaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpPraHu4vecKas XuUMHsS» cPOpMHpOBaHA B IMPOTrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TOAXOJa K U3YYEHUI0 Yy4YeOHOro wmarepuana u 0O0yCJIOBIICHA
HUCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTUEM  3HAHMM  HA  ONPENENEHHBIX
TEOPETUYECKUX YypoBHSAX. Tak, B Kypce€ OpraHMYeCKOM XUMHUU BeIEeCTBa
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPHUHM CTPOCHUS OPraHUYECKHUX
COCMHEHUI, a TakKe Ha YpPOBHE CTEPEOXMMHYECKUX U BJIEKTPOHHBIX
MIPEACTABJICHH O CTpoeHNH BetecTB. CBeneHns 00 n3y4aeMbIX B Kypce BEIIecTBaxX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJAOPOJOB JIO CIOKHBIX OMOJIOrMYECKA aKTHUBHBIX
coequHeHnd. B Kypce  opraHMyYeckol — XMMHMHM ~ TOJY4YalT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEPBOHAYAIILHBIC
MIPEACTABICHHUS O XUMUYECKON CBSI3U, KIIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU pEaKIUu.

[Tog HOBBIM yIJIOM 3peHUS B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpUBaeTCs H3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUN Martepuall U (PAKTOJOTHMYECKUE CBEIACHUS O BEIIeCTBaxX U
XuMuueckoil peakiuu. Tak, B dacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUSD» 00y4arouuMcs TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJIOTMYECKUX TO3HIIHH,



ry0oke TMOHATh HCTOPUYECKOE U3MEHEHHE (QYHKUMHA HTOro 3akoHa — OT
006001aroIei 10 0ObACHSIONIEH U TPOTHO3UPYIOIICH.

EnvnHas cucrema 3HaHMK O BOXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHH, & TAKXKE O XUMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MPOTeKaHus fgomnonHsaercs B Kypcax 10 u 11 kimacco anemeHTamMu
coJiepKaHusl, UMEIOIIMMH KYJIbTYpPOJIOTMUYECKUI W TMPUKIATHON Xapaktep. OTH
3HaHUSI CIMOCOOCTBYIOT MOHUMAHHWIO B3aWMOCBSI3M XUMHUHU C JAPYTHMH HayKaMmw,
PacKphIBAIOT €€ pOJib B TIO3HABATEIBHON M MPAKTUYECKOM JESITEIIbBHOCTH YEIIOBEKa,
CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHUSI K MPOLECCY TBOPUECTBA B 00JIaCTH TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHUM XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TpOOJIeMaxX, CBA3AaHHBIX C XHUMHEH,
KPUTUYECKU OCMBICTUBATh HH(GOPMAIIUIO U TPUMEHSITh €€ 1S TOTOTHEHUS 3HAaHUH,
pELIeHUS] MHTEJUIEKTYaIbHbIX U SKCIIEPUMEHTAIbHBIX UCCIIEI0BATEIbCKUX 3a1ay. B
[EJIOM COJIEp’KaHUE Y4YEOHOro mpeaMera «XUMHUsS» JaHHOTO YpPOBHS HM3yYEHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI
JUIsl TIOHUMaHusT (QUIOCOPCKUX UJACH, TaKMX KaK: MaTepHaTbHOE EIMHCTBO
HEOPraHUYECKOTO U OPraHUYEeCcKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB BEILIECTB UX
COCTAaBOM M CTPOEHHEM, TIO3HABAEMOCTh TPUPOAHBIX SIBJICHHUM MTyTEM dKCIIEPUMEHTA
U PEIICHHUS TMPOTHBOPECUUN MEXKAYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIICHUU SKOJIOTHYECKUX MpodieM, a
Takke MpoOJeM cOepeKeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B mmane pemeHus 3amad  BOCHUTAHUS, Pa3BUTUS M COLMAIU3ALMH
0o0yyYaromuXxcsl MPUHSITBIE MPOTPAaMMON IO XUMHUHM TOJXOJbl K OIpPEAeICHUIO
colepKaHUsl M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, HMEIONTUX 0a30BO€ 3HAUYCHUE VISl PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIICHUS TMpoOJjeM, TIOWCKa, aHaiuu3a u o0paboTku
uH(popMaluu, HEOOXOAUMBIX HJisi MNPUOOPETEHUsS] ONbITa MPAKTUYECKOH W
UCCJIEIOBATENIbCKON JIESITENIbHOCTH, 3aHMMAIOUIEH BaXKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenomaBaHUs XMMHM KaK Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, MPU ONPEICTCHUN
CoJlepKaTeIbHOW XapaKTEPUCTUKU Iee M3ydeHUs MpeaMeTa HampaBlIeHUEM
NEPBOCTETNICHHOW 3HAYMMOCTU TPAAUIIMOHHO MpHU3HAETCS (HOPMHUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOM
JEeSATENbHOCTH YE€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKU 3pPEHHUs TaKOW MOAXOJA K OINPEICICHHUIO Ieled H3ydeHHUs
peaMeTa SBJISIETCS BIOJIHE OMPABIaHHBIM.



CornacHo JaHHOM TOYKe 3pEHMs TJABHBIMU LETSIMU W3Y4Y€HHUs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SABASIOTCSL:

e (QopMHpOBaHHWE CHCTEMBbl XUMHUYECKHMX 3HAHUM KakK BaKHCHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JIeXKAT KIIIOUEBbIE MOHATHUS, (PyH/IaMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE M TNOHUMAHHUE CYIIHOCTHU JTOCTYIHBIX
00001IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOpUEN HX
pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIINA, HEOOXOUMBIX I TPUOOPETEHUS] YMEHUN
OpHUEHTHPOBAThCA B MHUpPE BEIIECTB M XUMHYECKUX SIBJICHUH, MMEIOIINX
MECTO B IIPUPOJE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM  XHMHUYECKOTO JKCIEPHUMEHTa, COOJIOJICHUEM  IpaBHII
0e301macHOro OOpaIeHusl ¢ BEIECTBAMH.

Hapsiny ¢ atum, copepxatenbHasi XapaKTepUCTUKa LeJIed U 3a7a4 U3ydeHus
peaMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMH TPHUOPUTETAMHU B CHUCTEME cpeaHero obimero obOpa3zoBanus. CeromHs B
MpernojaBaHuy XUMHUH B OOJIbLICH CTENEeHU OTAAETCS MPEANOUYTEHNE TPAKTUYECKOM
KOMIIOHEHTE COJAEp>KaHus OO0y4YeHHUs, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHUKa 0011e00pa30oBaTeIbHON OpraHu3aluy, BJaJCIONIEro He HabopoMm
3HaHUW, a (PYHKIHMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U yYMEHHSIMH
AKTUBHOTO MOJyYEHHs 3HAHUN U MPUMEHEHUS X B PEaJbHOM JKU3HU I pEeLICHUS
NPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM IIpU U3y4YEHUU NpeIMETa « XUMUS» TOMUHHUPYIOIIEE 3HAUYEHUE
PUOOPETAIOT TAaKHUE LIEJHU U 3a7a4H, KaK:

ajanTtanus o0y4yarouMxcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(opMUpOBaHHWE  MHTEIUIEKTyalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pELIECHNI B KOHKPETHBIX KU3HEHHBIX CUTYallHsX, CBA3aHHBIX C BELIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHHE y OOy4YaloOIIMXCS  KIIIOYEBBIX HAaBBIKOB  (KIJIFOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAJIbHOE 3HAYECHHWE Ul PAa3JIMYHBIX BUJOB
JESATENHHOCTH: PEIIeHHs MpoOJieM, MOMCKa, aHaian3a U 00padoTKu WHGPOPMAIIHH,
HEO0OXOIUMBIX I IPUOOPETEHUS OMbITA IEATEbHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B NMO3HAHUU XHMHUH, a TaKXe JJI OLEHKU C MO3UIUN 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHHS BEIECTB U XUMHUYECKHUX MPOIIECCOB Ha OPraHu3M
YeJIOBEKa U MPUPOIHYIO CPENY;



pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yYarOIINXCSI: CIOCOOHOCTH CaMOCTOATENIHFHO TPUOOPETATh HOBBIC
3HAHMS 110 XMMUHU B COOTBETCTBHUH C KU3HEHHBIMU MMOTPEOHOCTAMHM, HCIIOIH30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHaIn3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO CO/ICP KaHMUS,

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, Ha0TI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOAWMBI, B YaCTHOCTH, TPH IUIAHUPOBAHWUU M TPOBEICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydwaromuxcsi YOexJAEHHOCTH B T'YMAaHMCTHYECKOU
HAIPaBJICHHOCTH XUMUHU, €€ BaXXHOW pPOJM B PEIICHUH TJI00aIbHBIX MPOOsIeM
paIMoHaIBHOTO MPUPOAOIOIB30BaHNUs, TIOTIOTHEHUS SHEPTeTHUYECKUX PECYPCOB U
COXPaHEHUS TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTro
OTHOLIEHUSI K TPHUPOJE M CBOEMY 3JI0POBbIO, a TaKKe MPUOOpPETEHHUS OIbITa
WCIIOIB30BAHUS TIONYYCHHBIX 3HAHWUM [JIs1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMU SIBIICHUASIMH.

B yuebHoMm muaHe cpegHero oOmiero oOpa3oBaHUS MPEAMET «XUMHUSI»
0a30BOT0 ypOBHS BXOJMUT B COCTaB MpeAMETHOM obsactu «EcTecTBeHHO-HAYYHBIE
MIPEAMETHD».

OO6uiee yKciio YacoB, OTBEIEHHBIX IJIs1 U3YUEHHS] XUMHUH, HA 0a30BOM ypOBHE
cpeaHero ooiero oopasoBanusi, cocrapisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac
B Hezenmo), B 11 kmacce — 34 yaca (1 yac B Henenio).



COAEPKXAHUE OBYUYEHUA
10 KJTIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKOM XMMHUH

IIpeameTr opraHMYecKod XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIy4EHUM HOBBIX BELIECTB M MaTepHAIOB. Teopus CTPOECHHSI OPraHMYECKUX
coenuHeHnit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KEeHUSI. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKux BewlecTB. l'omonorusi, wu3zomepus. XuUMHUYeCKas CBsI3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupukalnuy OpraHuyeckux BemecTB. HomeHnkmarypa
OpraHWYEeCKUX COEIMHEHHH (CHCTeMaThyecKas) WM TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIINX IPEICTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMi OpraHUYeCKHUX BEIIECTB U MaTepHalaMi Ha X OCHOBE,
MOJICJINPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJIEHHE U OIHCAHHE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEUIECTB MpPHU
HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPECHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psx. MeraH m sTaH —
OpOCTEUINE MPEICTABUTENM aAJIKaHOB: (M3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakiuu 3aMenieHUusT W TOPEHHUs), HAXO0XKICHHE B MPHUPOAE, IOIyYEHUE H
IIPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIA Psii. DTUJIEH U MPOMUIEH —
OpOCTEUIINE MPEICTaBUTENM AJIKEHOB: (M3MYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THJApATaAlUU, OKUCIEHUS H
MOJIMMEPU3ALUH ), TIOTYYEHUE U TIPUMEHEHUE.

Anxaguensl: OytammeH-1,3 m MetwnOyTamueH-1,3: cTpoeHHe, BaKHEHUIIHE
XUMUYECKUEe CBOWCTBa (peakuus noiaumepusauuu). [lonyyeHue CHUHTETHYECKOTO
KaydyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHMSI, TOMOJIOTMYECKUH Psil. ALIETHIIEH
— MPOCTEHIIMIA TpPeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHUE, (QU3NYECKHE U
XUMHUYECKHAE CBOMCTBA (pEaKLMM TMAPUPOBAHUS, TaJOT€HUPOBAHUs, THApaTaLUH,
rOpEHNs), OJyYEHHE U IPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (u3MuUECKHEe U XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHupoOBaHUs U HUTPOBAHHUS), MOJYyUYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuyeckue  ceoticmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), noJlyYeHue u npumeHnenue. TOKCHYHOCTb apEeHOB.



I'eneTnueckas CBs3b MEXAY YTIIE€BOAOPOJAAMH, NMPUHAMICKAIIUMHA K Pa3IMYHbIM
KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpUpoaHBIM ra3 M NOMyTHBIE
Hedrsapie Ta3zel. Hedth n e€ mpoucxoxaenue. CrnocoOwsl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEepMUYECKUM, KaTaluTU4YecKuil), nuposu3. IIpogykTsl
nepepadoTKu HePTH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHbII
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX HPEBPALIECHUMN:
O3HaKOMJIEHUE ¢ 00pa3laMHt IJIACTMACC, Kay4yKOB U pe3uHbl, Komuiekuuu «HedTb»
U «YTO0Jb», MOJEIMPOBAHUE MOJIEKYJ YIJ€BOJOPOJIOB U TAJION€HONPOU3BOIHBIX,
MPOBE/ICHUE PAKTUYECKON PabOThI: MOMyUYEHHUE ITUIICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuétnble 3agaun.

Brluucinenuss mo ypaBHEHMIO XHMHYECKON peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI0 BELIECTBA WM MPOAYKTA PEAaKIMHU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB UJIH IPOTYKTOB PEAKIUN).

Kuciopoacoaepxamue opraHu4eckKue coeAHHEeHUs

[IpenenpHble OIHOATOMHBIE CHOUPTBL. METaHOI M 3TaHOI: CTPOEHUE,
dusznueckue U XUMHYECKHME CBOWCTBA (peaklMM C AaKTUBHBIMH METaJlJIaMH,
raJIor€HOBOJIOPOAAaMH, TOpEHHUE), NpUMEHEeHue. BoIopoaHble CBA3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METAHOJIa K ATaHOJa HA OPraHU3M YeJIOBEKA.

MHOroaToMHblE  COUPTBHL.  OTWICHIVIMKONb W  T[JIULEPUH: CTPOEHUE,
duznyeckue W XUMUYECKHE CBOWCTBA (B3aMMOJIEWCTBHE CO IIEJIOYHBIMU
MeTaJlJIaMH, KayeCTBEHHas peakiusi Ha MHOTOATOMHbIe CIHpThI). JleiicTBue Ha
opranusM yenoseka. [[pumenenre rmunepruHa U STUIEHTJIMKOIIS.

®deHon: CTpOCHHE MOJEKYJbl, (U3NYeCKue U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue dhenona.

Anbaerugipl U kemouvl. DopManbAeTH, AaUCTAIBACTHA: CTPOECHUEC,
¢u3nyueckue U XUMHYECKHE CBOMCTBA (PEaKIUMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKIINH ), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPeEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAs
KHUCIIOTBI: CTPOCHUE, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA (CBOWCTBA, O0IIME AJIs
KJ1acca KUCJIOT, peakuus dTepuuKanuu ), NoJydeHue u npuMmenenue. CreapuHoBast
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIA BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JIEHCTBHE.

Cnoxsble 3(QUppl Kak NPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xxkupos. [Ipumenenue xkupoB. bruonornueckas
POJIb JKHPOB.

VYrneBonmpl:  cocTtaB, Kilaccudukamus — yrieBojgoB  (MOHO-, JAH- H
nonucaxapuibl). ['oko3a — mpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3UUECKUE U XUMUUECKUE CBOMCTBA (B3aUMOJICHCTBHUE C TUAPOKCUIIOM
meau(1l), okucienne aMmMuadHbIM pacTBOpoM okcujia cepedpa(l), BocctanoBieHMeE,
OpOKEHUE TIFOKO3bI), HAXOXKICHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTUYECKAs POJIb.
®otocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojsble noaumepsl. CTpoeHHe Kpaxmana U
nenono3spl.  du3nyeckue M XMMHYECKHME CBOMCTBa Kpaxmaina (THApOJIU3,
KAueCTBEHHAs PEAKIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M HUX MNpPEeBpalllCHUN:
MpoBe/IcHUE, HAOMIOJCHUE W ONHCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIC PEAKIIMM OJIHOATOMHBIX CIUPTOB (OKHCIIEHHE STaHOJIa
okcunoM Menu(Il)), MHOroaToMHbBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIIEPHHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajia € HOJOM),
IIPOBEJICHNUE MTPAKTUUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIOTHI.

Pacuérnbie 3agaum.

Bbluucnenuss mo ypaBHEHUIO XMMHYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKITUH).

A3oTcoaeprkaniue OpraHiuecKue COeIMHEHNU.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHndeckue coequnenns. duznueckue u
XUMUYECKHUE CBOMCTBA aMHUHOKUCIOT (Ha MpuUMepe TIMIMHA). buonoruueckoe
3HAYEHUE aMHUHOKUCIOT. [lenTuab.

benku kak nOpupoJHBIE BBICOKOMOJICKYJSIpHBIE coequHenus. llepBuunas,
BTOpPUYHAs M TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHUE CBOMCTBA OEIKOB:
TUAPOIIN3, IeHATYpallKsl, KAYeCTBEHHBIE PEAKIIMKU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUs BEIIECTB M HUX MNpPEeBpallleHUI:
HaOIIOZICHUE U OTIMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpH
HarpeBaHUM, IIBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMOJIeKYISIPHBIE COeIMHEHUSA

OCHOBHBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINK, CPEIHSIST MOJEKYJIIpHast
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJAbl HM3Y4YEHUs BEIIECTB M HUX MNpPEeBpallleHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuyst MeXpeAMETHBIX CBSI3€M MPU U3YUYECHUU OPraHUYECKOW XUMUH B
10 kmacce OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €eCTEeCTBEHHO-



HAyYHBIX TIOHSTHHA, TaK ¥ TIOHSATHH, SBJISIONIUXCS CUCTEMHBIMH IS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mIme ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBICHHUE, HAy4HbIN (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KIACCHU(PUKAINS, MEPUOANIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCTICPUMEHT, MOJICIMPOBAHUE.

duszuka: wmaTepus, OSHEPrus, Mmacca, aToM, DOJEKTPOH, MOJIeKyJa,
HPHEPTreTUYECKU ypOBEHb, BELIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHHUE
BEIECTBA, (PU3NICCKUE BETUMIMHBI U CAMHUIIBI UX U3MEPEHUSL.

buonorus: knetka, opraHuszMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTUYECKH aKTHUBHBIC BemlecTBa (OCNKHU, YTJIEBOMABI, JKUPBHI,
bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHoNOTHSA: THINEBbIE TPOAYKTHI, OCHOBBI pPAIMOHAIBHOTO IHUTAHUS,
MOIOIITUE CPENICTBA, JEKAPCTBEHHBIE M KOCMETHYECKHUE MPErapaThl, MaTepHaIbl U3
MCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperndyeckne OCHOBbI XUMHUH

XUMUYECKUN d3JIeMEHT. ATOM. Snpo aroma, H30TONBL ODJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIC OpOHTamu, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacHpelesieHns 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHASI KOHPUTYpaL1si aTOMOB.

[Iepnognueckuii 3axoH U [lepuoanueckas cucteMa XMUMUYECKUX JJIEMEHTOB /.
N. MenneneeBa. CBsi3b NEPUOAUYECKOrO 3aKkoHa W Ileproamyeckoid CHCTEMBI
xumudeckux aneMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XUMHUYECKHUX DJJIEMEHTOB H
oOpa3yeMbIX MMM MpPOCTBIX M CJIOXHBIX BEHIECTB MO TpylnaM U IEepUOAaAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBajieHTHasi HENOJIApHAas W MOJISIpHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akuenTtopHsiii). BopoponHas cBsa3b. BaneHTHOCTh. NEKTPOOTPHUIIATENILHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AaHUOHBI.

BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHMSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAIIIMYECKON PELIETKHU.



[TonsTe o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 107151 BEIlIeCTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEJIMHECHU . Homenknarypa
HEOPraHWYECKUX BeulecTB. ['eHeTnuyeckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICKANUX K PA3JIMYHBIM KJIACCaAM.

Xumuueckass  peakuus. Krnaccupukamuss — XMMUYECKMX — peakuudid B
HEOPraHWYECKOM M OPraHnYeCcKOM XMMHMH. 3aKOH COXPaHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS DJHEPTUHN TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (pakTopoB. OOpaTuMbie
peakuuu. Xumuueckoe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnektponuTuueckas auccounanus. CuiapHble U cinalble anekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAsl, HEUTPaIbHas, IETOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEepUMEHTANIbHBIE METOJbl HM3YYEHUs BEUIECTB M HMX NPEBPALLCHUNA:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema xumudeckux snemenTtos . WM.
MenpneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUYECKUX PEETOK, HAONIOJACHUE U
OIHCaHUE JIEMOHCTPAIMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUAA
BOZOPOJIa B PUCYTCTBUMU KaTaJIM3aTOPa, ONPENEICHUE CPEAbl PACTBOPOB BELIECTB
C MOMOIIIbIO YHUBEPCAIbHOTO MHIMKATOPA, PEAKIIMM HOHHOTO 0OMEHa), TPOBEICHHE
pakTU4YecKoi paboTel «BiusiHue pa3nuuHbX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaKIum».

Pacuérnrie 3agaum.

Pacy€tel 10 ypaBHEHHSAM XUMHMYECKMX pEaKkui, B TOM YUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCTIOJIB30BAHUEM MOHSITHUS «MaccoBast JOJIS
BEILECTBAY.

Heopranuueckasi XuMus

Hemeramnel. [lonoxenne HemeramioB B Ilepuonnyeckonn  cucreme
xumudeckux snemeHtoB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB.
®u3nyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (Ha NIpUMEpe
KHCIIOPOJia, cepbl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAJIOB (TaJior€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KPEeMHHS) M HUX  COCIMHEHHH  (OKCHJIOB,
KHCJIOPOJICOIEPKALIUX KUCIIOT, BOJIOPOAHBIX COETUHEHUN).

[IprMeHeHrEe BaX)KHEUIIIMX HEMETAIUIOB U UX COETMHEHHU.

Meramnel. [lonoxenne MeramnoB B Ilepuogumyeckoid cUCTEME XMUMHYECKHUX
sanemenToB [[. 1. MenaeneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOUEK
aToMOB MeTayuioB. OOmue gusnyeckue cBoiicTBa MeTauioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHUN PsAJT HANIPSKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIUX META/UIOB (HATpUM, Kajdui, KaJbIUH,
Mar"ui, aTfOMUHUHI, IUHK, XPOM, KeJIe30, MEJlb) U KX COCAMHEHHM.

O6mme cnocoObl MoMyYeHUus MeTauioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAJIbHBIE METOAbl H3YyYEHUsS BEHIECTB M WX MPEBPALICHUI:
U3y4YeHHE KOJUIEKIMM «MeTauibl U CIUIaBbl», OOpa3l0oB HEMETAJUIOB, PEICHHE
AKCIIEPUMEHTANILHBIX 3aj7a4, HaOJIOJICHUEe M OMNHCAHHE JIEMOHCTPAIUOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PAaCTBOPAMH
KHUCJIOT U IIEJI0YeH, KAaYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuérHble 3agaumn.

Pacuéter maccer BemecTBa uiaum 00bEMaA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OHO
U3 BEILLIECTB UMEET IIPUMECH.

XuMHus ¥ KU3Hb

Ponp xumum B 00ecreueHUH HKOJOTUUYECKOM, IHEPreTUUEeCKON W TMUILEBOU
0€30I1aCHOCTH, Pa3BUTHM MeIUIUHBL. [IOHSATHE O Hay4YHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpenacraBnernss 00 OOmMX HAy4YHBIX TMPHUHIMIIAX TPOMBIITUICHHOTO
MOJYYEHUS] BAXKHEUIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MATEPHUATIOB: BAXHEUIIME CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpAaCKH, CTEKJIO, KepamukKa,
MaTepualibl NIl 3JIEKTPOHUKH, HAaHOMATEpHUallbl, OPraHMYECKUEe U MHUHEpaIbHBIC
yao00peHus.

XuMHST U 3J0pOBbE YEJIOBEKAa: MpaBWJIA HCIOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30M1aCHOT0 UCIIOIH30BAHUS MIPENapaToOB OBITOBON XUMHUU B
[TOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus  MeXnpenIMeTHBIX  CBsi3ed MpU  U3YYEHUM  OOmiel
HEOpPraHn4eckord xuMuu B 11 Kilacce oCyIeCTBIISIETCS Yepe3 MCIOJIb30BAHUE Kak
OoOIUX ©CTeCTBEHHO-HAYYHBIX TMOHATUW, TAaK W TOHSATUH, SBISTFOITUXCS
CHUCTEMHBIMM JIJISI OTACBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mre ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4YHBIA (DakT, TMIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCU(UKaIMs, TEPUOJUIHOCTh, HAOII0JEHNE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBICHUE.

®u3ukKa: MaTepus, SHEPTUs, MAacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKU N YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PM3UUYECKHE BEIUYHHBI U €AMHUIIBI MX
W3MEPEHUS, CKOPOCTb.



buosorusi:  kjmerka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEepaibl, TOPHBIE TIOPOJIbBI, MOJIE3HbIE UCKOIMAeMbIE, TOTUIUBO,
pECYPCHL.

TexHoMOorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPrusi, MpOU3BOACTBO
CTPOUTEJIBHBIX MAaTEPUAJIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MUIIEBAs
IPOMBIIINICHHOCTh,  (papMalleBTUYECKasi  MPOMBINIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX IPEernaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIECHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHNA

JIMUHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yibTaTaM OCBOCHUS
OoOyJaromMMuUCs TPOrpaMM CpeaHero oomero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HayyHo-mMeToAM4ecKod OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUSI MPOTrpaMM CPEHEro OOIIero
00pa30BaHUsI SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0.

B cooTBercTBUM € CUCTEMHO-AEATEILHOCTHBIM TMOJAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHus BbIJICJIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKOW TpakIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

[[eJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW U MCTOPUUYECKHUX TPaAUIIMKA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCA B CBOEH
NEATEeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIUMHU IETOCTHOM
CHUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4Ke NMPABOCO3HAHUS SKOJOTUYECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
I[EJT ¥ CTPOUTH JKU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U HJealaMd POCCHUMCKOTO T'PaKIAHCKOrOo O0O0IecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMU U  TpaBUJIaMU  TOBEJECHHS,  CIOCOOCTBYIOIIMMH  Mpolieccam
CaMOIIO3HAHUs, CaMOPAa3BUTHSI U HPABCTBEHHOI'O CTAaHOBJEHUS JIMYHOCTH
00yJarommxcsl.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS TIpeaMeTa «XUMHUS» OTPaKaoT
c(hOpMUPOBAHHOCTh OIbBITA MO3HABATEILHON M MPAKTHYECKON JEATEIbHOCTU
o0yyJaromuxcsi Mo peaau3aluy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCJIE B
4acTH:

1) rpaskIaHCKOr0 BOCTIMTAHUS

OCO3HaHMS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
YBaKEHHUS K 3aKOHY U IIPABOMOPSIIIKY;

NPEACTABJICHUS] O COLMAJIBHBIX HOPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATETbHOCTH IIPU CO3AaHUH YUEOHBIX
IIPOEKTOB, PEIIEHNH YUEOHBIX 1 TO3HABATENIbHBIX 3a/1a4, BHIITOJIHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMAaTh M NPUHUMAaThb MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMeHThI JPYTUX [IPU aHAIU3€ PA3IMYHbIX BUJOB YUEOHOM JAESTEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUS K NIPOLEcCy TBOpYECTBA B 00JIACTU TEOPUM M MPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKECHHUS HAYKH €CTh PE3yJIbTar
JUINTEIbHBIX ~ HAONIOAEHUH, KPOMOTJIUBBIX  HKCIEPUMEHTAJIbHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUU U TIOCIEAYIOIEM aHATN3e
UH(GOpPMaIMU O IEPEOBBIX JOCTHKEHUSAX COBPEMEHHOMN OTEYECTBEHHON XUMUHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUs, ’TUYECKOT0 IMOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJECHHUE M IMOCTYNKUA CBOMX TOBApULIEH C
NO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI ITHX
IOCTYIIKOB;

4) popMHUPOBAHUS KYJIHTYPbI 3[10POBbSI:

NOHUMaHUsl LIEHHOCTEH 310poBOro H Oe3omacHoro oOpasa KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0€30MacHOro OOpallleHHus C BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYLOBOU JEATEIBHOCTH;

IIOHMMaHUs LEHHOCTU NpaBWl WHAMBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0€3011acCHOT0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

OCO3HaHHUS MOCIEACTBHIA U HENPUATHUSA BPEAHBIX MPHUBBIUEK (YIOTpeOlieHus
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEJOBATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOW M  JPYyruX BHIAX
NeSTENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad
COLIMAJIBHOM HaIlPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



HWHTEpeca K MPaKTUUECKOMY M3Y4YEHUI0 Mpodeccuil pa3inuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH M0 XUMHUH;

YBAXKEHHS K TPYAY, JIOJAM TpyJa U pe3yJibTaTaM TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIAMBUIYaIbHON TPACKTOPUHU
oOpa3zoBaHusi, Oynymiedi npodeccun U pealr3aldd COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

AKOJOTUYECKU I€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUsI TJIOOAJIBHOIO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOU CPEJIBL;

OCO3HAaHMSI HEOOXOAUMOCTH UCIOIb30BAaHUS JOCTHUKEHUM XUMHUM ISt
pellIeHus BOIPOCOB PAlMOHAIBHOIO MPUPOIONIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUM, [MPUHOCALIMX BpPEI  OKPYKAOLIEH
MPUPOTHON Cpelie, YMEHHUSI MPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTUYECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCUCTBUMA U MPEIOTBPAIATh UX;

HaJIMYMS Pa3BUTOIO SKOJIOTUYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KYJIbTYPHI,
ombITa JEATEIIbHOCTH AKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMN
MpPaKTUKE, CIOCOOHOCTH U yMEHHUS aKTUBHO MPOTUBOCTOATH HJICOJOTUH
xeMohoouu;

7) IEHHOCTH HAYYHOTO MO3HAHMNS :

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUs chnenuuKku XUMHUM KaK HayKd, OCO3HaHUA €€ poiu B
dbopMUpOBAaHUU PAINMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHH I11€JIO0CTHOTO
IpeCTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOABI U YEJIOBEKa, B
NO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIEHUH NPoOJIeM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
IMBUJIA3ALNM: B €€ TYMAaHUCTUUYECKON HAITPABJICHHOCTH U BayKHOW POJIM B CO3/IAaHUU
HOBOM 0a3bl MaTepuaqbHOM KYyJNbTYPhl, PEIIEHUH TJIOOANBHBIX MpOOIIEeM
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIEBOU U

9KOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTHUU MEIULIMHBI, 00ECIIEYEHUHU YCIOBHMA
YCIIEIIHOTO TPY/1a U IKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKI0T0 YjieHa O0IIeCcTBa;
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsS CYIIHOCTH METOJIOB
MO3HAHUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIbh30BaTh
MoJlydyaeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY:KalOlEero Mupa u



IPOUCXOJISIIINX B HEM M3MECHECHHI, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKIIOUYCHUS Ha
OCHOBE HayYHBIX ()aKTOB M IMCIOIIUXCS TAHHBIX C IIEIBI0 TIOTYUYSHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCITOJIb30BaTh XUMWUYECKHE 3HAHUS IS
pEIIeHHS TPOOJIEM B pEabHBIX KU3HEHHBIX CUTYAITUSX;

WHTEpeCca K MO3HAHUIO U UCCIIEI0BATEILCKON ACATEIHHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEpPHIBHOMY OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWM 1O XHMHHU B
COOTBETCTBHUH C JKU3HEHHBIMH IMMOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyJia B pasUYHBIX cepax MpodhecCHOHATHHON

NEATEIIbHOCTH.
METANPEIAMETHBIE PE3YJIBTATbBI

MetanpenmeTHble pe3yabTaThl OCBOCHHS Y4eOHOTo mnpeamera «XuMHs» Ha
YPOBHE CpeIHEr0 001Iero 00pa3oBaHus BKIHOYALOT:

3HAYUMBbIE IS bopMHUpOBaHUSA  MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAyUHbIE MOHATHS, OTpa)karoliue
LIEJIOCTHOCTh HAy4YHOM KapTHMHBI MHpa M CHEeUU(UKY METOJO0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIECTBO, SHEPIUs, SIBJICHUE,
MpoILIecC, CUCTeMa, Hay4YHbIM (haKT, MPUHIINI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIEI0BaHUE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble yueOHbIe IeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecrneunBaroIme (dbopmupoBaHue (GyHKUHOHATBHOU
TPaMOTHOCTH M COIIMAIEHON KOMITETEHIIUU 00yUYaIOIINXCS;
CIIOCOOHOCTb o0yJaromuxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCHUIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEpPCAJIbHbIC y4YCOHBIC
JEUCTBHUS B IO3HABATEIIBHON M COLMAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YyJIbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU H  PETYJISTHBHBIMH
JICUCTBUSIMU.

OBJajneHnue YHHUBEPCAJIbHBIMHU y4eOHbIMU NOo3HABaTEeJbHBIMH
JeHCTBUSIMH

1) 6a30BbIe JIOTHYECKHE AEHCTBHA:

CaMOCTOATENIbHO  (OPMYJIHPOBATh W AKTyaJIU3UpOBaThL  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh IEIU JICITECIbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAaThl AEATEIBHOCTH C IIOCTABJICHHBIMHU LEIISIMU;

MCIOJIB30BATh MPHU OCBOECHUH 3HAHWUW MPUEMBI JJOTHYECKOTO MBIIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKA TMOHATUN M YCTaHABJIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JUIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUM

BbIOMpaTh OCHOBaHUS M KPUTEPUH JJs KIAacCU(PHUKALMU BEUIECTB MU
XUMHUYECKUX PEAKIIHI;

YCTAHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SABJICHUSAMU;

CTPOUTH JIOTMYECKUE paCCyXICHUS (MHAYKTUBHBIE, JAECNYKTHBHBIC, IIO
AHAJIOrMM), BBISIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pPacCMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh B MPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHUH CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJCIBHBIC MTPEACTABICHUS — XUMUYECKHUI
3HaK (CUMBOJI) DJIEMEHTA, XUMUYecKkasi (opMmya, ypaBHEHUE XUMUYECKON peakinu
— MPU PEIIeHUH YYEOHBIX MO3HABATEIbHBIX U MPAKTHUECKUX 3a7ad, MPUMEHATH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIe HCCIE0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKIuii;

(GopMyTUpOBATh LIETH U 33/1a4U UCCIEAOBAHUS, UCIIOJIb30BaTh TOCTABICHHBIE
U CaMOCTOATENIBbHO C(OPMYJIMPOBAHHBIE BOMNPOCHI B KAadyeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI ISl OPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMM CAMOCTOSITENIBHOTO IIJJAHUPOBAHHUS M NPOBENCHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHSI HAOIOJaTh 33 XOAOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyJIHpOBATH
00001IEHNS U BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTU PE3YJITATOB HCCIIEI0BaHNU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJICTIAHHOM paboTe;

npuoOpeTaTh ONBIT YYEHHMYECKOW HMCCIIEOBATEIbCKOM U MPOEKTHOM
JEeSATENbHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
[OMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IM4YHbIX METO/I0B
ITO3HAHUS.

3) pa6ora ¢ uHpopmanueii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHMKAX MHPopMauu (HAy4HO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHYECKOIO COJEpKaHHUs, CIpPaBOYHBbIE IOCOOUS,
pecypcebl MHTEpHETa), aHATM3UPOBaTh MH(POPMALUIO PA3IMYHBIX BUIOB U (hopm
IIPECTaBIICHUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTH;



(GbopMyIMpOBaTh 3alPOCHl U MPUMEHATh PA3IMYHBIC METOJBI MPU MOUCKE U
orbope wuHOpMaUK, HEOOXOAUMOM JJIi BBINOJHEHHS Yy4eOHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMIHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMANbHYIO  (opMmMy  mpenacTaBieHUS
uHpopmaruu (cxembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

WCITOJI30BATh HAYUHBIH SI3bIK B KAYECTBE CPENICTBA TP padOTE C XUMHUIECKON
uH(popmaluel: NpUMEHITh MEXIpeaIMeTHble ((PU3NYecKue M MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPEO0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJsiTHOCTH.

OByajieHre YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMH /1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOIl TEMbI B XOJIe AHAJIOTa WU/UIU
JUCKYCCUHW, BBICKa3blBaThb  HWACH, (HOPMYIUpPOBATH CBOU  NPEIJIOKCHUS
OTHOCHUTEJILHO BBITOJTHEHUS TIPEITIOKEHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIlMel pe3yJbTaTOB I103HABATEIbHOU JEATEeIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENFHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOTHI MO MCCIIEIOBAHUIO CBOWMCTB
M3y4YaeMbIX BEIIECTB, peaju3aiuu y4eOHOro mpoekra u GopMyJUpOBATH BBIBOBI
[0 pe3yJabTaraM MPOBEAEHHBIX HCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3ULIMN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHHSIMU.

OByajieHue YHUBEPCATbHBIMHU PEryJATUBHBIMU JA€HCTBUSIMH:

CaMOCTOSITENIbHO TUIAaHUPOBaTh M OCYIIECTBISATH CBOKO I0O3HABATEIbHYIO
NeATEeNIbHOCTh, Ompeensas €€ IeNd W 3aJadd, KOHTPOJUPOBaTH U MO MeEpe
HEOOXOJMMOCTA KOPPEKTHUPOBATH TpEAjiaraeéMblii  alrOpUTM JCHCTBUU TIpH
BBITIOJIHEHUN YYEOHBIX U HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA €cMOCOO MX PpEIIEHUsS C Y4YETOM IMOIY4YEHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJnu3a U
CaMOOIIECHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckass XAMUSD)
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MUPA, POJIU XUMHH B IO3HAHUU SIBJICHUW TTPUPO/IBI,



B (GOpPMUPOBAHWMU MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (PYyHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOUMOM ISl pelIeHUs] MPAKTUUECKUX 3a/1ad U SKOJOTUYECKU
00OCHOBAHHOTO OTHOILEHUS K CBOEMY 37J0POBBIO M PUPOAHOMN CpEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHX  3HAHWUW, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUSA (XUMUYECKHM OSJIEMEHT, aToM, DJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas W COKpamiéHHasi), MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIICPOAHBIN CKEJET, (PYHKITMOHAIbHAS TPYIITIA, PaTuKall,
WU30MEPHsI, U30MEPBI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YIJIEBOAOPOIbl, KUCIOPO U
a30TcoJepKallue COCIWHEHUS, MOHOMEp, NOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHUA,
JeXale B OCHOBE ITOHMMAHHUS TMPUYMHHOCTHU M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, MOIYYCHUH U
0€30MaCHOM HCMOJIb30BAHUM BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUH BBISBISTH XapaKTEepPHBbIC MPU3HAKU TOHATHM,
YCTAaHABIIMBATh UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS IIPU
ONMCAHUU COCTAaBa, CTPOCHUS U MTPEBPAILIECHUN OPraHUYECKUX COCUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JIJIs
COCTAaBJICHHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpPraHMYECKHX BEMIECTB W YPaBHEHUHW XUMUYECKHX PEAKIIUH,
W3rOTaBJIUBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WLIIOCTPALUM UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpPMHPOBAHHOCTh YMEHHUM YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOJAEpXKallue
COCIMHEHMS, BBICOKOMOJICKYJIIPHbIE COEIWHEHHWsA), JaBaThb UM Ha3BaHUS IO
cucrematrueckoir Homerkinarype (IUPAC), a Taxke NPHUBOAWTH TPUBHAIBHBIC
Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, MNPOIWUIICH, AalleTUJIEH,
ATUJICHTJIMKOJb, TJIMIEPUH, (eHOd, (OopMalIbIETu/l, aleTalbIeru/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPEIETSATh BHUJbl XUMHUYECKOW CBS3M B
OPraHUYECKUX COCAMHEHUAX (OAUHAPHBIC U KPaTHBIC);

c(OPMHPOBAHHOCTb YMEHHUSI TPUMEHSTH IIOJOXKEHUS TEOPUH CTPOCHUS
opranudeckux BemiectB A. M. BytnepoBa 1j1si 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBA U CTPOCHUS; 3aKOH COXPAHEHHUSI MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh COCTaB, CTPOCHHE, GPU3UUECKHE
U XUMHUYECKHE CBOMCTBA THUIUYHBIX TMPEACTABUTEICH pPA3IMYHBIX KJIacCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPOMHJICH, alleTHIIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, METaHOJ, TaHOJ, STUJICHIITUKOJb, TIIUIIEPUH, (EHOI,
aneTanbAeru, MypaBbuHas U YKCYCHasi KUCJIOTBHI, TJIFOK03a, KpaxMal, HeJUIrI03a,
AMUHOYKCYCHAasi KHCJIOTa), WUTFOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKIY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHUA ¢ MCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHUKHU YTJIEBOJIOPOJHOTO
ChIpbs (HE(DTH, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
MIpUMEHEHNE TTPOYKTOB MEPepadOTKH;

c(hOPMHPOBAHHOCTh YMEHHA MPOBOJIUTH BBIUUCICHUS TI0 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WIIM MPOAYKTA
pEeaKIMK MO U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB
WJIU TIPOYKTOB PEAKIIUH );

c(OPMHPOBAHHOCTh yMEHUW BJIANETh CHUCTEMOW 3HAHWA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHH MPU U3YYCHUH BEIIECCTB U
XUMUYECKUX SBJICHUN (HAOIIOIeHNEe, N3MEpPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIIOIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHWS IS TPUHSATUS PEIICHUA B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEMIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COONIOAATH MPaBHIIa TIOJIb30BAHUSI XUMUUECKON
NoCcyZioi W J1abopaTOpHBIM 00OpyAOBaHHWEM, a TaKXKe MpaBWia OOpAIEHUS C
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHSIMH TIO BBITOJHEHHUIO JaOOPaTOPHBIX
XUMUYCCKUX OITBITOB;

c(OpPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBHIMOJIHATH XUMHUYECKUMA
AKCIIEPUMEHT (IIPEBPAICHUS] OPTAHUYECKUX BEIIECTB MPU HArPEBaHUH, MTOJTyUCHUE
ATUJIEHA U U3YYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BEIIECTB,
JieHaTypalys OEJIKOB MPU HArpEeBaHHUU, LIBETHBIE pEAKIMHU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKA O€30MacHOCTH TIpU OOpalleHWd C BEHIECTBAMHU H
7a00paTOpHBIM  O0OpPYJOBaHHEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3aluCH YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUN MU
(dbopMyIHpPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
MH(pOpMaALMIO, TOJIYy4YaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHdopmaiuu, IHTepHET u Apyrux);

chOpMHPOBAHHOCTh  yMEHUW  cOONIOJaTh  MpaBWiIa  SKOJOTUYECKU
1eJ1IeCO00pa3HOr0 MOBEACHHUA B OBITY M TPYJOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUs CBOETO 370POBbS U OKPY>KAIOIIEH TPUPOAHON CpEe/Ibl, 0CO3HABATH



OIMAaCHOCTh BO3JICKCTBHMS Ha JKUBBIC OPTaHW3MBI OIPEACIEHHBIX OPTaHUYECKHX
BEIECTB, MOHUMasi cMbici mokaszarens [IJIK, moscHsTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPENOTBPAIICHHUS WX BPEJHOTO BO3JCHCTBUA Ha OpPraHU3M
YEJIOBEKa;

JUTsT 00YyYaroONuXCcsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS: YMEHUE
NPUMEHSATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL CHAENBIX ¥ CIHA0OBWISIIMX OOYYAMOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiing ajisi 3amucu XMMHYECKUX

dbopmyi.
11 KJIACC

[IpenmetHbIe pe3ynbTaThl OCBOCHHUsA Kypca «OOImas M HeopraHuyeckas
XHAMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh  TPEJICTABICHUN: O XUMHUYECKOH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIY XUMHUH B TIO3HAHUU SIBICHUI TPUPOIBI,
B (GOPMHUPOBAaHWU MBIIUICHUS M KYJIbTYpPhl JHYHOCTH, €€ (PyHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7a4 U IKOJOTHUYCCKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM CpEE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIue MOHATHS (XMMHYCCKHAN JJIEMEHT, aToM, H30Tom, S-, P-, -
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYyJIa, MOJIb, MOJISIPHBI OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTENICHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs!, MOHHAsI, METAJUTMYECKas, BOJOPOIHAS ), KpUCTALTNYECKas PEIIETKa,
TUNBl  XUMHUYECKMX  PEaKIUid, pacTBOP, DJICKTPOJMUTHI,  HEIJIECKTPOJUTHI,
AJICKTPOJIUTHYECKAS AUCCOIMAIUS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XUMUYECKON peakiuu, XMMHYECKOE PAaBHOBECHE); TECOPUM U 3aKOHBI (TEOpHs
AJICKTPOJIUTHYECKOW JUCccounanuu, nepuoanueckuid 3akoH . M. Menneneesa,
3aKOH COXPaHEHMsSI MacChl BEILIECTB, 3aKOH COXPAHEHUSI W MPEBPAILCHUS YHEPIUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAaHUS NPUYUHHOCTH H
CUCTEeMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOIOTrHYECKHEe CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXKHEHIITNX HEOPTaHUUYSCKUX
BCILICCTB B OBITY U IPAKTHYCCKOM JCATEILHOCTH YCIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TMOHSITHUH,
YCTAHABJIUBATh UX B3aMMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIME IMOHATHUS MPU
ONMCAaHUW HEOPTAaHUYECKUX BEILIECTB U UX MPEBPAIICHUM;

c(hOpPMHPOBAHHOCTh yYMEHHH WCMOIL30BATh XUMUYECKYIO CHMBOJUKY IS
COCTaBJICHUSI (POPMYJI BEIIECTB M YPABHEHHH XUMHUYECKUX PEaKIIHil,



cucrematudeckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTEIbHBIX
HEOPTraHWYECKUX BeIIeCTB (yrapHblid ra3, YrJeKUCIbIM ras3, aMMHak, TaméHas
U3BECTb, HETAILIEHAsI U3BECTh, MUTHEBAS COJIA, IUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACNISTh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJUIMUecKasi, BOAOPO/HAS) B COCAMHEHUSIX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEHIECTBA (aTOMHAs, MOJICKYJISIpHAs,
WOHHAasl, METaJUIMYECKas), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHMI;

c(hOpMHPOBAHHOCTD yYMEHUI yCTaHaBJINBATh NPUHAJIEXKHOCTh
HEOPTraHWYECKUX BEIIECTB MO0 WX COCTAaBY K OMPEACIEHHOMY KJacCy/TpyIime
coeIMHEHUN (MPOCThIC BEHIECTBA — METAJIBI U HEMETAJLIbI, OKCH/IbI, OCHOBAHHS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPHIBATh CMBICI MEPUOANUECKOTO 3aKoHa /J.
N. MenneneeBa u IeMOHCTPUPOBATH €70 CUCTEMATUZUPYIONTYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYCCKYIO QyHKIINH;

c(hOpMUPOBAHHOCTh yYMEHHUM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dyieMeHToB 1-4 mepuonoB Ilepuonnyueckoit CUCTEMBI
xuMmuaeckux anemeHToB J[. M. MenpaeneeBa, HWCIONb3ysl MOHATHS «s-, P-, d-
AIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHYECKHUX AJIEMEHTOB M MX COCIWHEHHMH MO MepuojiaM U
rpynnam llepuoguueckon cucreMsl xuMudeckux amemMeHToB /1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHH  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHE
XMMHUYECKME CBOMCTBA HEOPraHMYECKHUX BEIIECTB  Pa3JIMUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMU C ITOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMII;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIUPOBATh XUMHUYECKHE PEAKIUU TIO
pa3IMUHBIM TpU3HAKaM (YUCIYy M COCTaBY PEArupylolluX BEIIECTB, TEIJIOBOMY
b dexTy peakunu, U3MEHEHHIO CTETEHEH OKUCIEHUs 3JIEMEHTOB, OOpaTUMOCTH
peaKkuu, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh yYMEHHH COCTaBJISATh YPABHEHHS PEAKIMN Ppa3IMIHBIX
TUTOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMil HOHHOTO OOMEHA, YUUThIBAS
YCJIOBHS, IPU KOTOPBIX 3TU PEAKLIMU UAYT 0 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJAHUTH PEAKIMU, MOATBEPKIAOIINE
Ka4eCTBEHHBIM COCTAB PAa3JIUYHBIX HEOPraHMYECKUX BEIIECTB, PAaCIIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



cOPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOro OajaHca
3THUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOM
PEaKIuu OT pa3NyuHbIX (DaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalue B OCHOBE MPOMBIIIJICHHOTO TMOJYYEHHsI CEpHOW KHCIOTHI, aMMHaKa, a
TakkKe CHOPMUPOBAHHOCTh MPEJACTABICHUNH 00 OOMIMX HAYYHBIX MPHUHIHIAX H
HKOJIOTMUYECKUX NMPOOIeMaxX XUMUYECKOTO TPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHHUS C HCIOIb30BAHUEM
MOHSITUS «MaCcCOBasi 0TSl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIECHHUH Ta30B MPH
XAMHYECKUX PEaKIMIX, MacChl BemlecTBa MWIH 00BEMA Tra3oB MO H3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WM O0OBEMY OJIHOTO M3 YyYaCTBYIOIIMX B peakUuu
BEIIECTB, TEIJIOBOro 3((dekTa peaknd Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, MPEBPAILECHUS U COXPAHEHHSI SHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHHH COOMIOAATH MTPaBUIIa TOJIB30BAHUS XUMUYECKOU
nocyAoi M J1abopaTOpHbIM OOOpYIOBaHUEM, a TaKXK€ IMpaBHUiia OOpaLICHUS C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUH ITUTAHUPOBATh W BBHITIONHATH XHMHYECKHUI
AKCIIEPUMEHT (pa3jiokKeHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEJEIEHUE Cpelbl pPACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHJMKATOPA, BIMSHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW pPEeaKIvy,
peakuMy MOHHOTO OOMEHA, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, pEIleHUE HKCIEPUMEHTANIbHBIX 3a7ad IO
temaM «Metamibs» U «Hemeramnel») B COOTBETCTBUHM C MpaBUIAMH TEXHHUKH
0e301acHOCTH MpU OO0pallleHUH C BEUIECTBAMH U JaOOPaTOPHBIM 00OpYA0BAHUEM,
OPEICTaBIATh PE3YyJbTaThl XUMHUYECKOIO JKCIEpPUMEHTa B (opMe 3amlucH
ypaBHEHUI COOTBETCTBYIOIUX PEAKIMHA U (POPMYITHPOBATH BHIBOIBI HA OCHOBE 3TUX
pE3yJIbTaTOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHaTU3UPOBATh XUMHYECKYIO
UHpOpMAIMIO, MOJyYaeMyl M3 pPa3HbIX HCTOYHMKOB (CpEACTBa MacCOBOU
KOMMYHHKaIu, UHTEepHET U ApYyTux);

chOpMUPOBAHHOCTh ~ yMEHUW  COONIOJATh  MOpaBujia  AKOJOTUYECKHU
L[EJIECOO0PA3HOro MOBEACHHUS B OBITY W TPYJOBOW JEATEIBHOCTH B LEJAX
COXPAaHEHHUs CBOETrO 3JI0POBbS M OKpYXKarolled MNPUPOAHOM Cpellbl, OCO3HABATh
OIIaCHOCTh BO3/ICUCTBUS HA KUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cmbicn nokazatens I[IJIK, moscHsITh Ha mnpuMepax CHocOObl YMEHBIICHUS U
MPEIOTBPAIICHUS X BPEAHOTO BO3/ICUCTBUS HA OPraHM3M YEJIOBEKA;

JUIS O0yYaroNIUXCcs ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUSI BEUIECTB H
XUMUYECKUX SIBICHHI;

JUISL  CJIETBIX W CIA0OBUASAIIUX OOy4YarolIUXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucyu XUMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBA
10 KJIACC

HHUE

KosmyecTBo yacos DJIEKTPOHH CnucoK UTOTOBBIX Crnoco6
bI€ IUTAHUPYEMBIX OLIEHKU
No 11/ HanmeHnoBaHmue pa3iesioB u K IlpakTuuec | (uudposbIe) pE3yJIbTATOB C HMEOFOBREL
°n/m OHTPOJIbLHBIE
TeM MPOrpaMMbl Bcero P Kue obpazoparenq =~ YXA3AHHCM MX TIIaHApPYCeM
padoTsI bopmupoBanus BIX
padoTbI bHBIC
pe3ybTaTo
pecypcsbl
B
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XMMHUH
BJAJEHUE CUCTEMOM VY cTHEIN
XUMHYECKHUX 3HAHUH, orpoc,
KOTOpast BKIIFOYAECT: TEPMUHOI
OCHOBOIIOJIararIue oruyec
TIOHATHS KUH
(XuMu4eckui JTUKTaHT
3JIEMEHT, aTOM,
. bubnuoteka AJICKTPOHHAS
[TpenMer oprannyecKoil XuMuu.
T [HOK 000JI0YKa aTOMa,
€OpHsI CTPOCHUS
1.1 Py C1p . 3 https://m.edso = mozekyua,
OpPTaHUYECKHUX COSTUHCHUH A.
0.ru/7f413b3 BaJICHTHOCTb,
M. bytneposa
8 3JIEKTPOOTPHUIIATEITHHO

CTh, XUMUYECKasI
CBSI3b, CTPYKTypHast
bopmyna
(pa3BEpHyTas u
COKpaIll€HHas ), MOJIb,
MOJIIpHas Macca,
MOJIIpHBINA 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJIHBIN CKEJIET,
(GyHKIMOHATIbHAS
TpyIIa, paguka,
HM30MEpUsi, U30MEPHI,
TOMOJIOTUYECKUN P,
TOMOJIOTH,
YTIEBOJAOPOIBL,
KHUCJIOPOJT U
a30TCoAepIKAIIIe
COCJTMHEHUS,
MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI
€ COEUHEHMS);
TEOPUH U 3aKOHBI
(Teopust cTpoeHus
OpraHUYECKUX
BemecTs A. M.
Bytneposa, 3akoH
COXpaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3BIK
XUMUU;
MHPOBO33PEHUECKHIE
3HAHMUS, JISKAIIUE B
OCHOBE TIOHUMAaHHMS
MPUIUHHOCTH U
CHCTEMHOCTH
XUMHUYCCKUX SIBIICHHH,




(akTosoruueckue
CBEJICHUS O
CBOMCTBaX, COCTaBe,
MOJTyYCHHUN U
O6e3omacHOM
UCIOJIb30BAHUHU
Ba)KHENIINX
OpPraHUYeCKHUX
BEILECTB B OBITY U
YerHbI onpoc,
TEPMUHOJIOTHYEC KU
JUKTAHT

MPaKTUYECKOMN
NESATSITBHOCTH
YeloBeKa
Hroro no pazneny
Pasjnen 2. YrieBoaopoabl
c(hopMUPOBAHHOCTH YcrHbii
yMEHU! o1poc,
yCTaHaBIIMBATh TEPMHHOJ
Bubmorexa MIPUHAIIIC)KHOCTD OFI/IU‘ICC
OK M3Y4YEHHBIX KU
91 [IpenensHBIC YTIEBOTOPOIBI — If;[tt s/im.edso | CPTAHAIECKHX JTUKTaHT
ATKAHBI _pio.ru 17§413b3 BEIIECTB MO UX
3 — COCTaBY M CTPOCHUIO K

onpeAcIEHHOMY
KJIacCy/TpyTine
COeIUHEHUN
(yraeBoaoposl,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

2.2

HemnpenenpHble yriieBogoposl:
QJIKEHBI, aJIKaIUCHBI, aJTKUHBI

Bubnnoreka
LIOK
https://m.edso
0.ru/7f413b3
8

KHUCJIOPOJ U
a30TcoAepKalIe
COCITUHCHUS,
BBICOKOMOJICKYJISIPHBI
€ COCJIMHEHMUS ),
JlaBaTh UM Ha3BaHUS
10 CUCTEMAaTHYECKOM
HOMEHKJIaType
(IUPAC), a Takxe
MIPUBOIUTH
TPUBUAJIbHBIC
Ha3BaHUsS OTACIbHBIX
OpraHHYECKHUX

c(hOpMUPOBAHHOCTH
yMEHUH
yCTaHaBIIMBATh
MIPUHA/IIC)KHOCTD
W3Y4YEHHBIX
OpraHUYECKUX
BEILIECTB 110 UX
COCTaBY M CTPOEHHUIO K
OIPEICIIEHHOMY
KJIacCy/TpyIine
COCAMHEHUN
(YryieBogopoibl,
KHCIIOPOJ U
a30TCoJEpIKaIIHe
COEJIMHEHUS,
BBICOKOMOJIEKYJISIPHBI
€ COEJIUHEHMUS),

Y cTHBIM
ompoc,
TEPMHHOI
oruyec
KHH
JUKTaHT
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JTaBaTh UM Ha3BaHUS
M0 CUCTEMaTU4YeCKOU
HOMEHKJIAaType
(IUPAC), a Takxe
MIPUBOJIUTH
TPUBHAIILHBIC
HAa3BaHUs OTACIbHBIX
OpraHHYeCKHX
BEIIECTB (STUJICH,
MIPONHJIEH, alleTHIICH,
STUJICHTJIUKOJIb,
TIHIEpHH, (HEeHO,
dbopmanbaerus,
areTaibIerul,
MypaBbHHAS KHCIIOTA,
YKCyCHasl KUCJIOTa,
OJIEMHOBAsI KUCJIOTA,
CTeapuHOBAas KUCIIOTA,
TJIF0K03a, PPyKTO3a,
KpaxMaJl, IeJUTI003a,
TJTHITAH)

2.3

ApOMaTI/I‘-ICCKI/IC YIJIEBOAOPOAbL

bubanoreka
LHOK
https://m.edso
0.ru/7f413b3
8

c(hopMUPOBAHHOCTH
YMEHHI
XapaKTepu30BaTh
COCTaB, CTPOEHHUE,
¢busnyeckue u
XMMHUYECKHE CBOMCTBA
TUTTUYHBIX
MpeICTaBUTENEH
pa3IMYHBIX KIaCCOB

Vet
onpoc,
TEPMHUHOJI
oruuec
KHi
JUKTaHT
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OpraHUYeCKHUX
BeIeCTB (METaH, 9TaH,
STHJICH, TIPOIWIICH,
aneTuiieH, OyTaaueH -
1,3, meTrnOyTaueH-
1,3, OeH30J1, METAHOII,
9TaHOJI,
STUJICHTJIUKOJIb,
THIEepUH, HEeHo,
aleTaabICTH]I,
MypaBbHHAS U
YKCYCHAasi KUCIIOTHI,
TITFOKO03a, KpaxMall,
LIEJUTIOJI034,
aMUHOYKCyCHast
KHCJIOTA),
WUTIOCTPUPOBATH
TCHETHUYECKYIO CBS3h
MEXTy HUMH
YpaBHCHUSMH
COOTBETCTBYIOIIUX
XUMHUYCCKHX PEaKIHi
C UCIIOJIb30BAaHUEM

CTPYKTYPHBIX
opmy;
c(hOpMUPOBAHHOCTh
YMEHUS
XapaKTEepU30BaTh
NCTOYHUKHN
YIJIEBOAOPOIHOTO




CBIpbsl (HEPTB,
IIPUPOJHBI ras,
YTOJIb), CITIOCOOBI X
nepepaboTKu U

2.4

[IpupoaHbIe HCTOYHUKH
YTJIEBOJIOPOJIOB M UX
nepepaboTka

Bubnnoreka
LIOK
https://m.edso
0.ru/7f413b3
8

MIPAKTUIECKOE

MIPUMEHEHHE

MIPOJTYKTOB

nepepadboTKH;

c(hopMUPOBAHHOCTH YcTHbIN
YMEHHUH cobmoaaTh orpoc,
MpaBuIia TEPMHHOJ
9KOJIOTUYECKU oruyec
1esecoo0pa3Horo KU
MTOBE/ICHHSI B OBITY U JTUKTAHT,
TPYIOBOM TECTHPOBA
JESITETLHOCTH B IIENISAX | HUE

COXpaHEHHUs CBOETO
3I0POBBS U
OKpYKarolen
MPUPOIHOM Cpeibl,
OCO3HaBaTh
OMacHOCTb
BO3JICHCTBHUS HA
YKUBBIC OPraHU3MBbI
onpeacIEHHbIX
OpraHUYECKUX
BEILECTB, TOHUMAs
CMBICIT TIOKa3aTes
[TJK, nosicHaTh Ha
MIpUMEpax CIoCOOBI
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YMGHLLHGHI/I}I nu
MPEAOTBPAIIEHUS UX
BpPETHOTO
BO3/ICHCTBHUS HA
OpraHu3M 4YeJIoOBeKa

Hroro no pasgeny

13

Pasnen 3. Kuciopoaconep:kamue opraHnyecKue coeInHeHust

3.1 Crouptel. Genon

bubnunoreka
LIOK
https://m.edso
0.ru/7f413b3
8

c(hopMUPOBAHHOCTH
yMEHUH
XapaKTepUu30BaTh
COCTaB, CTpOEHUE,
(dbuzmveckue u
XHMHUYECKHE CBOMCTBA
TUIMMYHBIX
MpeiICTaBUTENeH
pa3JIMYHBIX KJIACCOB
OpPTaHUYECKHUX
BEIECTB (METaH, 3TaH,
STHUJICH, IPOIIIICH,
areTusieH, OyTaaueH-
1,3, MeTunOyTaaueH-
1,3, OeH30J1, METAHOII,
9TaHOII,
STUJICHTJIUKOJIb,
TIIMIepuH, (enod,
aleTaIbACTH/I,
MypaBbHHAS U
YKCYCHasl KUCJIOTBI,
TIIFOKO03a, Kpaxmall,

Pemenne
IIpaKTH4EeC
KHX 3a/ad,
TECTUPOBA
HUE,
YCTHBII
ornpoc
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LEJUTI0JI03a,
aMHHOYKCYCHas
KHCJIOTA),
WUTIOCTPUPOBATH
TE€HETUYECKYIO CBS3b
MEXy HUMH
YpaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUN
C MCNOJIb30BaHUEM
CTPYKTYPHBIX
hopmyr;
c(hOpMUPOBAHHOCTh
YMEHUS
XapaKTepu30BaTh
UCTOYHUKHU
YTIE€BOIOPOIHOTO
CeIpbs (He(PTH,
MIPUPOIHBII ras,
YTOJIb), CIIOCOOBI UX
nepepaboTKH u
MIPaKTUYECKOE
MIPUMEHEHUE
MIPOJYKTOB
nepepadoTKH;
c(hOpMUPOBAHHOCTh
YMEHHH MIPOBOIUTH
BBIUYHCIICHUS 110
XUMAYECKIM
ypaBHEHHUSAM (MAacChl,




00BEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA
WJTU TIPOTyKTa
peaKIfu 1mo
HM3BECTHBIM Macce,
00BEMY, KOJTMYECTBY
OJHOI'O U3 UCXOIHBIX
BEIIECTB UJIN
MIPOJYKTOB PEaKIUN);
c(hopMUPOBAHHOCTH
YMEHUH BIAJETh
CHCTEMOM 3HaHMH 00
OCHOBHBIX METOJaX
Hay4YHOTO TIO3HAHUS,
HCIIOIb3YEMBIX B
XUMHH TIPU U3yUYEHUU
BCIIECTB U
XAMUYECKHX SIBJICHUN
(mabmronenwue,
HU3MEpEHHUE,
SKCHEPUMEHT,
MOJIETUPOBAHHUE),
HCIIOIL30BaTh
CHCTEMHBIC
XUMHYECKHE 3HAHUS
JUTS TIPUHSTUS
pelLIeHui B
KOHKPETHBIX
JKU3HEHHBIX
CUTYaIUsX,




CBsA3aHHBIX C
BCIICCTBAMHU U UX

3.2

Anbnerunsl. KapooHoBbie
KUCIOTHI. CII0XKHBIE H(UPBI

bubnuorexa
[HOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHUEM
c(hopMUPOBAHHOCTH Pemenue
yMEHUU [IpaKTUyec
XapaKTepu30BaTh KHX 3a7ad4,
COCTaB, CTPOECHHUE, TECTUPOBA
dbuzmveckue u HUE,
XUMHUYECKHE CBOMCTBA | YCTHBII
TUIUYHBIX orpoc
IIpEICTaBUTENEN

Pa3IUYHBIX KIIACCOB

OpraHNYECKHUX

BemiecT (0eH301,
METaHOJI, 3TAHOII,
STUJICHTJIUKOJIb,
TIMIEpHH, (EHO,
areTagbICeTHI,
MypaBbHHAS U
YKCYCHast KUCJIOTHI,
TIII0K03a, KpaxMall,
LEJTI0II03a,
aMUHOYKCYyCHast
KHUCJIOTA),
WUTIOCTPUPOBATH
TeHETHYECKYIO CBSI3b
MEX1y HUMH
YPaBHCHHUSMH
COOTBETCTBYIOIINX
XUMHYECKHUX PEAKIUI
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C MCIIOJIb30BaHUEM
CTPYKTYPHBIX
hopmy;
c(hopMUPOBAHHOCTH
YMEHUS
XapaKkTepu3oBaTh
WUCTOYHUKU
YTIEBOIOPOIHOTO
CBIpbS (HEPTD,
MIPUPOHBIH ras,
yTOJIb), CIIOCOOBI UX
nepepaboTKH 1

MPAKTUIECKOE

MIPUMCHCHHE

MIPOTYKTOB

nepepaboTKu

c(hopMUPOBAHHOCTH Pemenue

YMCHHUS MIPaKTHIEC

XapaKTepru30BaTh KHX 3a/1a4,

WUCTOYHUKU TECTUPOBA
Bubmorexa yTJI€BOAOPOAHOTO HHeE, )
LIOK CBIPbS (He(lv)TL, YCTHBIN

3.3 YrineBoibl https://m.edso FIPHPOIIIRIM ras, onpoc

o.ru/7f413b3 yTOJIb), CIIOCOOBI UX
—8 nepepaboTKu u

HNPaKTHYECKOE
NpUMEHCHHE
NIPOAYKTOB
nepepadoTKy;
c(OpMHPOBAHHOCTD
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Hroro no pazgeny
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yYMEHHI MPOBOIUTH
BBIUMCIICHHS 110
XUMHYECKUM
ypaBHEHUSM (MacCHI,
00BEMa, KOJIMYeCcTBa
HCXOJIHOTO BEIIECTBA
WJIH TIPOJYKTA
peaxkuuu mo
M3BECTHBIM Macce,
00BEMY, KOITMYECTBY
OJIHOTO U3 UCXOIAHBIX
BEIIECTB WU
MIPOJYKTOB PEAKIUH)

Pa3znen 4. A3oTcoaep:kamme opraHnyecKn

€ COCIMHCHUA

4.1 AMUHBI. AMUHOKHUCJIIOTEL. beku

bubnunoreka
LHOK
https://m.edso
0.ru/7f413b3
8

c(hOpMUPOBAHHOCTh
YMEHHH TJIaHUPOBATh
Y BBITIOJTHATH
XUMHYECKHUI
SKCIEPUMEHT
(nmpeBpareHus
OpraHUYEeCKHUX
BEILIECTB NP
HarpeBaHuH,
MOJIyYEHHUE FTHIICHA U
W3Y4YEHHUE €ro
CBOJCTB,
Ka4ueCTBCHHBIC
peakuuu

Pemenue
pacUeTHBI
X 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
onpoc



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpraHNYeCKHUX
BEIIIECTB,
JIieHaTyparus OeJIKOB
IIPY HarPCBAHUH,
[[BETHBIC PEAKIIUU
OCIKOB) B
COOTBETCTBHUH C
MIPaBWIAMU TEXHUKH
0€3011aCHOCTH TIpH
oOpalieHuu ¢
BEIIECTBAMH U
1a60paTOPHBIM
00opyI0BaHUEM,
MPEICTABIIATH
PE3YNbTATHI
XHUMHUYECKOTO
IKCIIEPUMEHTA B
dhopme 3amucu
ypaBHEHUH
COOTBETCTBYIOLIMX
peaxkuuii u
(dbopmyaHMpoBaTh
BBIBOZIBI HA OCHOBE
ITHX PE3yJIbTATOB

Hroro no pasneiny

Pa3jnen 5. BoicokomoJieKyIsipHbIe COeTUHEHHs

5.1

[Tnactmaccel. Kayuyku.
Bosnoxna

bubmmoreka
LIOK
https://m.edso

c(hopMUPOBAHHOCTH
yMEHUU CcOoOII0aaTh
MpaBuIIa

VY cTHEBIN
ompoc,
TECTUPOBA
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0.ru/7f413b3 JKOIOTHYECKHU HHE,

8 LEeNeCO00pa3HOro TEPMUHOJI
MIOBEJICHUS B OBITY U ormyec
TPYI0BOM KM

JEeSITCILHOCTH B LIENIAX | JUKTAHT
COXpaHEHHUs CBOETO
310pOBbS U
OKpYXKarolen
MIPUPOIHOM CPEbL,
0CO3HABATh
ONaCHOCTH
BO3/ICHCTBHUS HA
JKUBBIE OPTraHU3MBI
OITPEIENEHHBIX
OpraHUYECKUX
BEIIIECTB, TIOHUMAs
CMBICJT TTOKA3aTeJIs
IIJIK, mosicHATh Ha
MIpUMepax CrocoObl
YMEHBIIEHUS U
MPEeIOTBPAILICHUS UX
BpPEIHOTO
BO3JICUCTBHS HA
OpraHW3M YeJIOBEKa;
JUTSE 00YYArOIIHUXCS C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMH
3I0POBBS: YMEHUE
MIPUMEHSTH 3HaHUsI 00

OCHOBHBIX JOCTYITHBIX
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METOJax IMO3HAaHUA
BCIICCTB U
XUMHNYCCKHUX HBHeHHﬁ;

Hroro no pazgeny

OBILIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

34







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne ara u(poBbIe
n/n Tema ypoxa Bcero Kontpoapupie | Ipakruieckue fl[3yqemm :)Iﬁil;osaTenbﬂme
padoThI padoThI pecypesI
1 [IpenmeT opraHndeckoi XuMuu, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHUE
Teopust cTpoeHUsE OPraHUYECKUX
2 coenuHenui A. M. bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccupUKANN
3 opraHuueckux emects. Homenknarypa 1
(cuctemaTndeckas) U TPUBHAILHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, 1
TOMOJIOTHYECKHH psifg
5 Meran u 3TaH — npocTenIme 1
MIpe/ICTaBUTEIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOICTBA 1
7 OTUiEH U NPONUIEH — MpocTeiine 1
MIPEICTaBUTEIM aJIKEHOB
3 [IpakTryeckas padora Ne 1. «ITomyuenue 1 1
JTHJICHA U U3yUYEHHUE €T0 CBOMUCTBY
Anxanuensl. byraguen-1,3 u
9 MeTunOyTanuen-1,3. Ilonyuenue 1

CUHTETUYECKOIO KayuyKa U PE3UHBI




AJIKWHBL: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKHUI S/,

10 oo
AneruneH — npocreimuit
MIPECTABUTENb ATKHHOB

11 Brpluncnenus 1o ypaBHEHUIO XUMUYECKON
peaxkuun

12 Apenbl: 6eH30J1 U TOIYOJ. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas CBsI3b yIrieBOJOPOIOB,
MPUHAIIEKAIINX K Pa3IMYHBIM KJlaccam
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U MONyTHbIE He(TAHbIE
ra3el, He)Th ¥ IPOIYKTHI €€ epepaboTKu
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYyTHbIE He(TAHbIE
ras3pl, He)Th ¥ IPOAYKTHI €€ epepaboTKH

16 Kontponbnas paboTa mo pasaery
«YTIEeBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOoJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: TUICHIIIUKOJIb
U TIMLEPHH
DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢u3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

20 Anpaeruasl: GopMaIbIeTHI U

areTajpIerun. AeToH




OnHOOCHOBHBIE IIPE/IeNIbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI U YKCYCHAs

29 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBoOpa yKCYCHOU KUCIIOTHI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbIia Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxxHbie 3(Upbl KaKk MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIOKHBIX
3¢upoB

26 Kupsl: TuIpOIH3, MPUMEHEHHE,
OuoJoruveckas poJib KHPOB
VYrneBoasl: cocTas, Kiaccuukanusi.

27 Baxneiimme mpeacTaBUTENN: TIIIOKO34,
(dbpykTo3a, caxaposa

)8 Kpaxmai u nemiroio3a Kak npupoHbIe
MOJINMEPBI
KontponbHas pabota 1o pasaeny

29 «Kwucopoacoaepxariye opraHndecKue
COCITMTHCHUS»

30 AMUHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI KaK aM(OTEpHBIC

31 OpTaHWYECKHE COCTMHEHUS, HX
Ouosnoruueckoe 3HaueHue. [lentuab

39 benku kak mpupoiHbIe

BBICOKOMOJICKYJISIPHBIC COCAUHCHUS




OCHOBHBIE TTOHSTHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COeTUHEHUI 1
OcHOBHBIE METO/bI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COE€IUHEHU. 1
[TnacTmaccsl, Kay4ykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo yacoB

KonTpoanHbIe
Bcero P
padoThI

IpakTn4yeckue
padoThI

Jlata
U3YYeHU S

DJIEeKTPOHHbBIE
nugpossie
o0pa3oBaTesibHbIE

pecypcsl

XUMHAYECKUHN JIEMEHT. ATOM.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB

[Tepnonnueckuii 3akoH u lleprnoanyeckas
CHUCTEMa XUMHYECKHX diemMeHToB JI. M.
MeHeneesa, ux CBsi3b C COBPEMEHHOMN
TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYCSCKHX IJIEMEHTOB M UX COCAUHCHUMN
10 FpyInIaM U rnepuojam. 3HaueHHue
NEePUOIUYECKOTO 3aKOHA U CUCTEMBI
XuMHYecKuX 3yeMeHToB .M. MenaeneeBa
B Pa3BUTHUH HAYKHU

Crtpoenue BeniecTBa. XUMHUYECKasl CBSI3b,
e€ BU/IbI; MEXaHU3MBbI 00Pa30BaHUS
KOBAJICHTHOM CBs3U. BoopoaHas cBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETBHOCTb.
Crenens okucienus. BemecTa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTEMAX.
HMcTunHBIC U KOTJIOUIHBIC PacCTBOPBHIL.
MaccoBas 1o BeliecTBa B pacTBOpC




Knaccudukanus u HOMeHKIIaTypa
HEOPraHWYeCKUX COeTNHECHUH.
['eHeTHUeCKast CBSA3b HEOPTaHUYECKUX
BEIIIECTB, Pa3INYHBIX KJIACCOB

Knaccudukanuss XuMU4eCKHX peakiuii B
HEOPraHUYeCKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MaCChl BEUIECTB; 3aKOH
COXpaHEHHMS U MPEBpaIlleHUs] YHEPTUH ITPU
XUMUYECKHUX PEAKITUIX

CkopocTb peakuuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PABHOBECHUE

10

[IpakTryeckas padora Ne 1. « Bnustaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOW PEaAKIIUN»

11

DAeKTpOTUTUYECKAs TUCCOIMALIUS.
[Tonsitue o BomoposHoM nokasarene (pH)
pacTtBopa. Peakuiuu noHHOTO OOMEHa.
I'maponus opraHnYecKux 1
HEOpPraHMYECKUX BEIIECTB

12

OKHCANTETHEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [Tonsitue 06 s1eKTpOIH3e
pacIuiaBoB U pacTBOPOB COJICH

13

KonTponbHas paborta mo pazueny
«TeopeTHuecKrue OCHOBBI XUMU

14

MeTtasibl, UX MOJ0KESHHUE B
[Tepronnueckoi cucteMe XUMUYECKUX
aniemeHToB J[. . Menneneesa u
0coOeHHOCTH cTpoeHHs aToMOB. O01THe
dbuznyeckre CBOMCTBa METAIIIOB




15

CrnnaBbl METaLIOB. DIEKTPOXUMHUYECKUIN
PSA HaPsSKEHUH METauIoB

16

XUMHYECKHe CBOMCTBA BayKHEHIIINX
METaJUIOB (HaTpUH, KaJaui, KaJbIuH,
MarHui, aIIOMUHUN) U UX COCTMHCHUN

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAU U UX
COeIMHEHUN

18

XUMHUYEeCKHE CBOMCTBA IIUHKA, JKEJIe3a U UX
COeIUHEHNN

19

[TpakTtrueckas padota Ne 2. "Pemenue
JKCIIEPUMEHTANIBHBIX 33724 TI0 TEMe
«Metamne»"

20

HewmeTamnsl, nx 1ojiosxeHue B
[Iepronnueckoi cucteMe XUMUYECKUX
sneMeHToB [l. 1. Menaeneera u
0COOCHHOCTH CTPOEHHUS aTOMOB

21

OusnuecKkue cBOMCTBa HEMETAJIOB.
AnoTpOonys HEMETAIIOB (HA IPUMEPE
KHUCTI0poJia, cephl, hocdopa u yriaeponaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U
UX COeOUHEHUN

23

XuUMHUECKUE CBOMCTBA a30Ta, pocodpa u
UX COeIMHEHNH

24

XUMHUYECKHUE CBOMCTBA YIIepoaa, KpeMHUS
U UX COEOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJJIOB U UX
COoeIUHEHUN




26

O00011eHNEe U CHCTEMATH3aIUsA 3HAHUH 10
teMme «HeMeramis. Berauciaenus mo
YPaBHCHHUSM XUMUYECKHX PEaKIUil U
TepMOXI/IMI/I‘ICCKHe paC‘IéTLI

27

[IpakTuyeckas pabora Ne 3. «Pemenue
9KCIEPUMEHTAJIBHBIX 3a71a4 110 TEME
"Hemeramier"»
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KoHnTponbsHas paboTta 1mo rTemam
«Metamey u «HemeTamisny
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Heopranuueckue u opranndeckue
KHCJI0TEL. Heoprannueckue u
OpraHNYeCKUE OCHOBAHHUS
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AmdoTtepHbIe HEOPTaHUYECKHUE U
OpraHuveckue coeiuHeHus. [ eHeTnyeckas
CBSI3b HEOPTaHMYECKHUX U OPTaHUIECKUX
BEILIECTB
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Poins xumun B o0ecnieueHUH
9KOJIOTMYECKOM, SHEPreTUYEeCKON 1
NUILEBON 6€30MaCHOCTH, pa3BUTHH
MeIULUHbBI
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[IpencraBieHus: 00 0OMUX HAYYHBIX
MIPHUHIIATIAX TPOMBIIIIICHHOTO TIOTYYSHUS
BaXXHEUIIINX BEIIECTB
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Yenosek B MHUPEC BCIICCTB U MATCPUATIOB

34

Xumus u 3J0POBEE UCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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