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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MpPOTpaMMbl CpeAaHero oOiiero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel crpareruu oOy4eHHsl, BOCIIMTAHUS U Pa3BUTHs 00yUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, noJiy4aemMoe BBITTYCKHUKAMU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM ATallOM pead3aludh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronxcsi Ha ypoBHE CpeJIHEro o0IIero oopa3oBaHUsl CPEACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4Y4€TOM cCHeuu(UKUA HAayKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0lmuX 1eled W TPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylO poJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOIBl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa ¥ SKM3HU KaKJI0ro ujeHa oOumiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOmMMHM WENSIMU U NPUHLMIIAMH CPEJAHEr0 OOIIEro
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEMIHOTO BKJIOYEHUS B JKU3Hb COLMYyMa, MPOJOJLKEHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHsSI KOTOPBIX SBIISIFOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  OmpeAeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NpeACTaBlIeHUd O cTpoeHun BemecTB. CBeleHHMs 00 H3y4aeMbIXx B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
IPEICTABJICHUS] O XUMUYECKON CBA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaX W
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX IMO3UIINM,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX MPOTEeKaHus JononHsercas B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJIBHOM W IMPAKTHYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUUA XUMHH, TOMOTAIOT
BBIIIYCKHUKY OPHUEHTHPOBAaThCA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MH(OpMALUIO U
OpPUMEHATh €€ U1 TONOJHEHUsS 3HaHWi, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMmera  «XUMHUSD  JAaHHOTO  YPOBHS  M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
(dopmMupoBaHre y 00yYaromMXCs MHPOBO33PEHUYECKOW OCHOBBI JJII MOHHMMaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNU MYyTEM OJKCIEPUMEHTA W
pellleHHsT TMPOTUBOPEUMH MeEXAy HOBBIMU (akTaMHM U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, Ppa3BUTHUS U COLMAIA3ALUU
oOyJaronuxcsi OPUHATBIE NPOrpaMMONM MO XHMHHM HOAXOAbl K ONPEAEICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX Yy4EOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHUJAOB JIEATEIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKN uH(pOpMaK, HEOOXOAUMBIX ISl IPUOOPETEHHS ONBITA MPAKTUYECKON
U HCCIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHHMs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOILEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIEro 00Opa3oBaHus, IIPU ONpPeeICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
HNEPBOCTENEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XMMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEeSATEeIbHOCTH YE€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUs TAaKOM MOAXOJ K OIpEACNICHUIO Ielied H3yuyeHus
IIPEIMETA SIBIISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KIIYeBble MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HMCTOpUEH
UX pa3BUTUS U CTAHOBJICHMS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHMM OpUEHTUPOBATbCA B MHPE BEIIECTB M XUMHUYECKHUX SIBICHMMH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM H
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copepaTenbHas XapaKTEpUCTHKA LEJIed U 3a7a4 U3y4YeHus
IpeaMeTa B IPorpamMMme 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpelHEero oduiero oopazoBanus. CeronHs B
OpernofaBaHUM XUMUUM B OOJblIel  CTENeHH OTAAETCA  MPEeANoYTEeHUE
IPAaKTUYECKONH KOMIIOHEHTE COJep)KaHus OOydueHHus, OPHUEHTHPOBAHHON Ha
NOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alyy, BIAJCIOUIETO HE
HAa0OpOM 3HaHUM, a (PYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUISL peLIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM Mpu U3y4YEHUM MpeameTa «XHMHUS» JOMUHHPYIOIIEe
3Ha4Y€HHUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus oO0y4yaromMXcs K yCIOBUSM JMHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dopMupoBaHHe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4alOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl PaA3IMYHBIX BHJIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTku MH(popMaluy,
HEOOXOJUMBIX Il TNPUOOPETEHUs ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHUM XUMHH, a TaKXKe s OUEHKH C MO3UIUI
AKOJIOTMYECKON O€30MacCHOCTU XapaKTepa BIMSHUS BEIIECTB U XHMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pPa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHMS 110 XMMHHU B COOTBETCTBUH C )KH3HEHHBIMU MOTPEOHOCTSIMHU, HCIIOIH30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJICPIKAHMUS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOII0IaTEIPHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU TUIAHUPOBAHWU W TIPOBEJIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
PaIMOHAIIBHOTO MPUPOIONOIH30BAHUS, TTOTIOJHEHUS YHEPTETHUYECKUX PECYpCOB H
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYaIUIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yuebHOM mnane cpenHero oOmiero oOpa3oBaHUsA Y4e€OHBIA MpPEeIMET
«XuMH», U3ydaeMblii Ha 0a30BOM YPOBHE, SIBISCTCS OOS3aTCIBHBIM YUECOHBIM
TIPEIMETOM.

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Hefiento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoi XMMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPONUIIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEakiuu THAPUPOBAHUS, TaJIOT€HUPOBAHUs, THIpPATALINH,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepadoTku HeTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTANIBHBIE METOJABl HM3Y4YEHHMS BEIIECTB M HX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucinenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (maccel, 0O0BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK MPOAYKTOB PEAKIUH).

Kucaopoaconep:xamue opranuieckue coeuHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOA W 3TaHOJ: CTPOEHUE,
dusznyeckue U XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHbIe CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJIa U 3TaHOJIa Ha OPraHu3M YeJI0BEKa.

MHOroaTroMHbl€  CHUPTHL. ~ ODTWUJICHTIMKOAbL M  TIIMLEPUH: CTPOECHUE,
¢usznueckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO UIEIIOYHBIMU
METaJllaMH, KaueCTBEHHAasl PEAaKUus Ha MHOTOAaTOMHBIE CIUpPTHI). JleiicTBue Ha

Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHol: CTpOEHUE MOJIeKYJbl, (HU3NUYeCKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTBI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIEeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXJACHUE B IMPHUPOAE, MPUMEHEHUE,
ounonoruyeckas posb. @otocunre3. DpykTo3a Kak H30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/IeHHE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHUYecKue coenuHeHus. dusnyeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOPUYHAsT M TPETUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BrbicokoMouiekyJisipHble cOeTHHEHU S

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

OKCHEepUMEHTANbHbBIE METOJAbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocCylIecTBIISETCS YEpe3 HCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHSs, aHalIM3, CUHTE3, Kilaccu(ukauus, NepuoAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kinerka, opranusM, Ouochepa, oOMEH BEIECTB B OpraHuU3Me,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHONmorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PAlUOHAIBHOIO IMTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieNieHus JJIEKTPOHOB MO OpPOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOr0 3aKOHA U [leproauyeckoil cUCTEMBI
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavYeHue NMepUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKIenTopHslii). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. MOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsitTie 0 AMWCHEpCHBIX cUcTeMaX. VICTUHHBIE W KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIMHCHUIA. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakmusa.  Knaccudukamuss  XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS Y TPEBPAILCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuyeckoe paBHOBecHe. @DakTOpbl, BIHSIOMIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METO/bl M3YUYE€HUS BEHIECTB M HX NPEBPAILICHUN:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XxuMuueckux sneMmentos . U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHNUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE EPOKCHUIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTtel 1O ypaBHEHUAM XUMHUUYECKHX pEaKIMH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIUHECHUH.



Meramnsl. I[lonoxenne meraiioB B llepuoanueckor cucreMe XMMHUYECKUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiioB. O0mme ¢usndyeckue cBoiicTBa MeTaiuioB. CIIaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, alfOMUHUN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUH.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BELIECTB M HMX IPEBpaAlICHUN:
U3YUCHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJa4, HaOJIOJICHUE M ONHMCAHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHUCJIOT U LIEJI04Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel maccel BemiecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPreTUUEeCKON M IMHIIeBOM
0€30MacHOCTH, Pa3BUTUM MeIUIMHBL [lOHSITHE O Hay4YHBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpeacraBinenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbIC
Marepualbl, KOHCTPYKIIMOHHBICE MAaTepHUalibl, KpAaCKH, CTEKJIO, KepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HaHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAIbHbIC
yA0OpeHus.

Xumus W 3J0pOBbE YEJIOBEKA: MpaBUJia HCIOJH30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 6€30MaCHOTO MCIOJIb30BAHUS MPENapaToB ObITOBON XUMHUU
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBS3€d MpU  HU3YYEHUH  OOmer
HEOpPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHUHA, SBISIOMIUXCS
CHUCTEMHBIMU JJIsI OTJICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOuue ecTeCTBEHHO-HAyYHbIC MOHSATHSA: HAY4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOECHUE,
AKCIEPUMEHT, MOJEINPOBAaHUE, U3MEPEHUE, SIBIICHHE.



du3uKa: MaTepusi, SHEPIusi, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHW3M, JKOocHcTeMma, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEJIIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TpeaAMeTHbIM). HayuHo-mMeToaudeckoil OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIIHETrO
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XMMHYECKOTO 00pa30BaHUS;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, 1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN YYE€OHBIX M IMO3HABATENIbHBIX 337]a4, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[EHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY W HAay4YHOMY HACIEAUIO
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
INOCTOSIHHOI'O TPY/1a YYEHBIX U NPAKTHKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBA3aHHbIE C XUMUYECKUMHU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCHEACTBUH ATHX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HAHMUS NOCJIEICTBUA M HENPUATUSA BPEIHBIX MPUBBIYEK (YHNOTpeOiaeHus
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIE€OBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUM IPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHME MPUPOTHOU U COITUAIBHOM CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HUIEOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHATIBLHOIO HAYyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0OCOOOM 3HAUYMMOCTH XHMHH JJI1  COBPEMEHHOMN
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJBTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, OOCCIEUEHUU YCIIOBUM
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTU: TIOHUMAHUsI CYIIHOCTH METOJOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BAaTh XUMHUYECKUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C JKU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON

JNEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, CUCTEMa, HAYYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATHHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE PE3YyJIBTAThl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH € ITIOCTABICHHBIMU LIEISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEATh XAPAKTEPHBIE NMPU3HAKU TOHATUW M YCTAaHABIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3ZOBBIBATH MOJICIBLHBIE IPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIC MOJIEIbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIHHO C(OpPMYyIMpPOBAHHBIE BOIMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHHYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOJATh 32 XOJA0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpUOOpETaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM U MPOEKTHOM
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPAaBOYHBIE TMOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMyIUpOBaTh 3alpPOChl U NPUMEHATH PA3IUYHBbIE METOJBI IPU MOHUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI  (OpMy  MpeacTaBiIeHUs
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUM,  BBICKa3bIBaTh  HJieH, (OPMYyJIHpOBaTb CBOM  IPEUIOKECHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKONH paboThl MO MCCIEI0BAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmetHble pe3ylnbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJa, BAIEHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHus, U30MEPbl, TOMOJIOTHYECKUIN PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ, U Aa30TCOJAEpIKAIIUE COCAUMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK XHMHH; MHUPOBO33PECHUYECKHAEC 3HAHWS,
JeXalle B OCHOBE MOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0€30macHOM HCIIOJIh30BAaHUN BaXKHEUITUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN JACATCIBHOCTH YEIIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUI BBISBISTh XapaKTE€pHbIE MPU3HAKH TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHITHUS TPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

c(hOpPMHPOBAHHOCTh YMCHHH HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIHMKY JIJIS
COCTABJICHHS MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
U3TOTABIMBATH MOJCIH MOJIEKYJ OPTraHWYECKUX BEIIECTB ISl WILTIOCTPAIIMA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJICKHOCTh W3YUCHHBIX
OpraHWYECKUX BEMIECTB MO0 KX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHuil (yTIeBOJOpOIbI, KUCIOPOJ U a30TCOAepIKalue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cuctemarnueckoii Homenkinatype (IUPAC), a Takke IPHBOIUTH TPUBHAIbHBIC
HA3BaHUSI OTJCIBHBIX OPraHWYECKUX BEMIECTB (ITHJICH, MPOTMIICH, AalleTUJIEH,
ATUJICHTIIUKOJb, TIUIEpHH, (HEeHO, (PopManbaerui, amneTalbIerHa, MypaBbUHAS
KHCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTE€ApUHOBAsI KMCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(OPMHPOBAHHOCTh yMEHHUS ONPEACISITh BHUABI XUMHUYCCKOH CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiiepoBa 171 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, MPOIMWJIECH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
IPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MEPEepadOTKH;

c(OpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh yMEHUN BIANE€Th CHUCTEMOM 3HAaHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWH, IBETHBHIC PEAKIUU OEIIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIHPOBATH BEIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEeJIeCO00pa3HOro MOBEAECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIleHUs HX BPEIHOrO0 BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CIA0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCI0Ih30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABJICHUN: O XHUMHUYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pOJIM XHMUHA B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAS CBSI3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
IpU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMUMAHHUS HPUYUHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYyYEHUH U 0€30MaCHOM HCIOJb30BaHUM BAKHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOMN IEATEIILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTEpPHbIC MPU3HAKH TOHITHIA,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XWMUYECKYI0 CHUMBOJHUKY IS
cocraBieHuss (GOpMyJl BELIECTB W ypaBHEHUH XHWMHUYECKUX  PpEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAIIEHAS U3BECTh, IMTHEBAS CO/NA, TUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIpPENEsTh BaJCHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJIEHTHAasl, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJIEKYJIsIpHasd,
MOHHAs!, METAJJIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpenerIEHHOMY Kiaccy/rpymnmne
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
N. MenaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
XUMu4eckux sieMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUU
1o neprojaM u rpynmnam llepruoaudeckoil CucTeMbl XMMHYECKUX 3J1IeMEeHTOB /1. M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE DPEAKLIUHU IO
pa3IMyYHbIM IPU3HAKaM (YUCIy M COCTaBy pearupyroliydx BELIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
THUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMII HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHHM  pacKpbIBaTh CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkiuu oT pa3IMuHbIX (PAaKTOPOB; XapaKTep CMEIIEHNU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTh MPEICTABICHUNH 00 OOMMX HAYYHBIX MPUHIUINAX H
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
HOHSTUS «MaccoBas JOJsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOILIEHHM ra3oB
IpU XMMHYECKUX PEaKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUJIA MOIB30BAHUS XUMUUYECKOM
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3fio’KeHHE MEePOKCHUla BOJOpOAa B MPHUCYTCTBUM KaTalau3aropa,
ONpPENCIICHUE CpEeAbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTABHBIX 3a/1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
6e30MmacHOCTH MpHU O0paIlleHuU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pYyI0BaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCTh ~ yYMEHHWH  COONIOAATh  MpaBWIa  DKOJOTHUYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatenss IIJIK, mosicHaTh Ha mnpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB M TeM (ungposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPoOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypenI
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTraHUYECKUX COSTUHEHUN A. 3
M. Bytneposa
Hroro no paszueny 3
Pa3pnen 2. YriaeBogopoabst
2.1 [IpenenbHbIE YTIEBOIOPOIBI — AKAHbI 2
99 HemnpenenbHbie yriieBOJOPOAbL: aJTKEHBI, 6 1
AIKaNCHBI, AIKMHBI
2.3 ApomaTH4ecKue yriieBoI0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 1
uX repepadoTka
Hroro no paszneny 13
Paznen 3. Kuciaopojaconep:kamnue oprannieckue coeJHHEeHHus
3.1 Crupter. @enon 3
39 Anppaerunsl. KapOoHOBBIE KUCTOTHI. - 1
CrnosxHbie 3(upsl
3.3 VrneBoasl 3 2




Uroro no pazgeny

Pasznen 4. A30Tconepmamne OpPraHnveCKue COCANHCHU A

13

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BbicokOMOJIEKY IsIpHbIE COCAUHECHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Kourpoabubie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepnonnueckas cucteMa XMMHUYECKUX 3
snemenToB JI. . MenaeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazueny 13
Pasnen 2. Heoprannueckas xumus
2.1 Mertaibl
2.2 HemeTtamsr 1
53 CBs13b HEOPraHUYECKUX M OPraHUYECKHX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bce
ro

KonTpoa
bHBIE
padoThI

IIpakTHye
cKHe
padoThI

Jara
usyue
HUSA

DJIeKTpOHHbIe U pPoBbIe 00pa3oBaTelbHbIC PECYPChI

IIpenqmeTt
OpraHU4eCcKOu
XUMHUH, €€
BO3HHUKHOBCHHE,
pa3BUTHE U
3HAYEHUE

1.09

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
efbl6fad9f6a?backUrl=%2F04%2F10%3Fclass%3D10

Teopus
CTPOCHUS
OpraHUYECKUX
COCIMHCHUH A.
M. bytneposa,
€€ OCHOBHBIE
MOJIOKECHUS

8.09

https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10

IIpencraBnenue
0
KJ1accupuKaImm
OpPraHMYECKHUX
BEILECTB.
Homenkiatypa
(cucremarnyecka
) U
TpPUBHAJIbHBIE

15.09

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10%3Fclass%3D10
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://skysmart.ru/articles/chemistry/azotsoderzhashie-soedineniya
https://www.yaklass.ru/p/himija/10-klass/aminy-aminokisloty-belki-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/aminy-aminokisloty-belki-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/aminy-aminokisloty-belki-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fclass%3D10

OHOJIOrYECKOE
3HAYCHHE.
Ilentunel. benku
Kak MPUPOJHBIC
BBICOKOMOJIEKYJI
SpHBIC
COEIMHEHUS

33

OCHOBHEBIE
MOHSTHS XUMHHU
BBICOKOMOJICKYJT
SIPHBIX
COCIMHCHUH

11.05

https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-

volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa

34

OcHOBHBIE
METOIbI CUHTE3a
BBICOKOMOJIEKYJT
SIPHBIX
COCIUHCHUI.
IImactmaccsl,
Kay4yyKH,
BOJIOKHA

18.05

https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-
volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8

OBLLEE
KOJIMUECTBO
YACOB 10
[TIPOTPAMME

34



https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/plastmassy-kauchuki-volokna-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8

11 KJIACC

No

~

Tema ypoka

Koan4yecTBo 4acoB

Bcer

HpakTnu

KonTpoabn
ecKHe

ble padoThbl
padoThbI

JlaTa
HU3YyYeHHU
|

JJIeKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeIbHbIE
pecypcsbl

XUMHUYECKHUHN 3JIEMEHT.
ATOM. DiIeKTpOHHas
KOH(UTypaIs aToMOB

2.09

https://onlineschool-1.ru/encyclopedia/8-
klass/himiya/stroenie-elektronnyh-obolochek4/video/

[Tepronnueckuii 3aKOH 1
IIepnonnueckas cucrema
XUMHYECKHUX 3JIeMeHTOB /1.
N. Menneneena, MX CBS3b C
COBpPEMEHHOM TeopueH
CTPOEHUS AaTOMOB

9.09

https://yandex.ru/video/preview/43577924051330783

04

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COEUHEHUN
10 TpyNnaM U NepHoJaM.
3HaYeHUE TIEPHOTUIECKOTO
3aKOHA U CUCTEMBI
XUMUYECKHUX AJIEMEHTOB
.. Menneneena B
pPa3BUTUU HAyKU

16.09

https://yandex.ru/video/preview/83459706816099356

19

CrpoeHue BemecTna.
XuMu4yecKas CBs3b, €€ BUJIBI,
MeXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOM CBSI3H.

23.09

https://ppt-online.org/993815



https://onlineschool-1.ru/encyclopedia/8-klass/himiya/stroenie-elektronnyh-obolochek4/video/
https://onlineschool-1.ru/encyclopedia/8-klass/himiya/stroenie-elektronnyh-obolochek4/video/
https://yandex.ru/video/preview/4357792405133078304
https://yandex.ru/video/preview/4357792405133078304
https://yandex.ru/video/preview/8345970681609935619
https://yandex.ru/video/preview/8345970681609935619
https://ppt-online.org/993815

Bonopoanas cBsizb

BanenTtHOCTS.
DIEeKTPOOTPULIATETEHOCTb.
CreneHb OKUCIIECHHUS.
BemectBa MoJIeKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

30.09

https: t-
online.org/1248198?ysclid=mtsquxnzri958399053

[TonsiTHE O NUCTIEPCHBIX
cuctemax. MctunHble u
KOJUIOMJIHBIE PACTBOPBI.
MaccoBasg noiis BemecTBa B
pactBope

7.10

https://rutube.ru/video/96df61166a901d95d0efa73dc
cec5ab0/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHenui. ['eneTnueckas
CBSI3b HEOPTraHUYECKUX
BEIIECTB, PA3JIMYHBIX
KJ1aCCOB

14.10

https://foxford.ru/wiki/himiya/klassifikatsiya-i-
nomenklatura-neorganicheskih-
veschestv?ysclid=mtsqwnz2xp731503303

Knaccudukamus
XUMHYECKHUX PEaKIUi B
HEOPraHUYECKOH U
OpraHUYEeCKON XMMUU. 3aKOH
COXpPAHEHHUS MacChl BEILIECTB;
3aKOH COXPaHEHHUS 1
MIpEBpAICHUS] YHEPTUU TIPU
XUMUYECKHUX PeaKLUsIX

21.10

https: t-
online.org/1501107?ysclid=mtsgxfxb6w350308659

CKopocTb peakium.
O6paTtumbIe peaKIuu.
XHUMHUYECKOE PABHOBECUE

11.11

https://rutube.ru/video/84d3fbd70328fab6eee693dee

33858ae/



https://ppt-online.org/1248198?ysclid=mtsquxnzri958399053
https://ppt-online.org/1248198?ysclid=mtsquxnzri958399053
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/
https://rutube.ru/video/96df61166a901d95d0efa73dccec5ab0/
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv?ysclid=mtsqwnz2xp731503303
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv?ysclid=mtsqwnz2xp731503303
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv?ysclid=mtsqwnz2xp731503303
https://ppt-online.org/1501107?ysclid=mtsqxfxb6w350308659
https://ppt-online.org/1501107?ysclid=mtsqxfxb6w350308659
https://rutube.ru/video/84d3fbd70328fab6eee693dee33858ae/
https://rutube.ru/video/84d3fbd70328fab6eee693dee33858ae/

10

[IpakTnueckas padbora Ne 1.
«BnusiHHIE pa3INYHBIX
(akTOpPOB HA CKOPOCTh
XUMHUYECKON peaKkLum»

18.11

https://www.biokan.ru/load/khimija_praktika/praktich
eskaja rabota 5 vlijanie razlichnykh faktorov na sk
orost_khimicheskoj reakcii/6-1-0-210

11

DIIEKTPOIUTHYECKAS
mucconuanms. IlorsaTne o
BOJIOPOJHOM IOKa3aTese
(pH) pactBopa. Peakuuu
noHHOTO oOMeHa. ['uaponus
OpraHWYECKHUX U
HEOPTraHMYECKUX BEIIECTB

25.11

https://lesson.edu.ru/lesson/76ee69bb-9df2-4470-82

12

OKucauTenbHO-
BOCCTAHOBUTEIIbHBIE
peakuuu. [loustue 06
AJIEKTPOJIN3€E PACIIJIAaBOB U
pacTBOPOB COJIEH

2.12

https://lesson.edu.ru/lesson/86bb4d13-c935-4a14-
ba35-

13

Konrtponsnas padota o
pazneny «Teopetnueckue
OCHOBBI XUMHM»

9.12

14

MeTainiel, UX TOJIOKEHNE B
[Tepuonnueckon cucreme
XUMHUYECKUX HJIEMEHTOB /.
. MenneneeBa u
OCOOCHHOCTH CTPOEHUS
aToMoB. OO1ue pusnyeckue
CBOICTBA METAJIJIOB

16.12

https://lesson.edu.ru/04/77?class=77 &term=MeTannbl
%2C%201x%20nonoxkeHne%208%20MNeproamyeckoin%
20cncteme%20xmummnyeckmnx%20an1emeHTo8%20/0.%20U1

%20

15

CrnnaBel METaJIOB.
DIIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJlIOB

23.12

https: t-
online.org/827767?ysclid=mtsrdzsfgc479709350



https://www.biokan.ru/load/khimija_praktika/prakticheskaja_rabota_5_vlijanie_razlichnykh_faktorov_na_skorost_khimicheskoj_reakcii/6-1-0-210
https://www.biokan.ru/load/khimija_praktika/prakticheskaja_rabota_5_vlijanie_razlichnykh_faktorov_na_skorost_khimicheskoj_reakcii/6-1-0-210
https://www.biokan.ru/load/khimija_praktika/prakticheskaja_rabota_5_vlijanie_razlichnykh_faktorov_na_skorost_khimicheskoj_reakcii/6-1-0-210
https://lesson.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0?backUrl=%2F04%2F77%3Fclass%3D77%26term%3D%25D0%25AD%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F.%2520
https://lesson.edu.ru/lesson/86bb4d13-c935-4a14-ba35-
https://lesson.edu.ru/lesson/86bb4d13-c935-4a14-ba35-
https://lesson.edu.ru/04/77?class=77&term=Металлы%2C%20их%20положение%20в%20Периодической%20системе%20химических%20элементов%20Д.%20И.%20
https://lesson.edu.ru/04/77?class=77&term=Металлы%2C%20их%20положение%20в%20Периодической%20системе%20химических%20элементов%20Д.%20И.%20
https://lesson.edu.ru/04/77?class=77&term=Металлы%2C%20их%20положение%20в%20Периодической%20системе%20химических%20элементов%20Д.%20И.%20
https://lesson.edu.ru/04/77?class=77&term=Металлы%2C%20их%20положение%20в%20Периодической%20системе%20химических%20элементов%20Д.%20И.%20
https://ppt-online.org/827767?ysclid=mtsr4zsfgc479709350
https://ppt-online.org/827767?ysclid=mtsr4zsfgc479709350

XHUMHUYECKHE CBOMCTBA
BAOXHEUIITNX METAJIIOB

https://foxford.ru/wiki/himiya/obschie-himicheskie-

16 | (maTpuii, Kanwii, KaabIUi, 13.01 svoystva-metallov?ysclid=mtsr62t141719047657

MarHui, aJrOMUHUIN) U UX

COeIUHEHNN

XuMHYECKHEe CBONCTBA https: t-
17 | xpoma, meau u ux 20.01 online.org/1693981?ysclid=mtsr8ws45s474398542

COCIMHEHU I

XuMHYECKHE CBOHCTBA https: t-
18 [IUHKA, JXeJIe3a U UX 27.01 online.org/1700039?ysclid=mtsr9jadkg826797112

COCJIMHEeHU I

[IpakTuyeckas padota Ne 2. https://multiurok.ru/files/prakticheskaia-rabota-2-
19 "Pemenue 3.02 reshenie-eksperimentalny-

JKCIIEPUMEHTAIBHBIX 3a7a4 2.html?ysclid=mtsraOcmbs32602256

mo Teme «MeTtamib"

Hewmeramisl, UX MONOXKEHUE

B [Iepuoanueckoii cucreme httos://oot.
20 XHMHHCCKHX DJICMEHTOB . 10.02 online.org/988887?ysclid=mtsraw5rj4316494198

. MenneneeBa u

0COOEHHOCTHU CTPOEHUS

aTOMOB

du3nuecKue CBOICTBA

HEMETAJUIOB. AJUIOTpONUs https://foxford.ru/wiki/himiya/allotropiya?ysclid=mtsr
21 = HemeTa/uIoB (Ha MpUMEpe 17.02 c4s50cd790956587

KHcIopoa, cepsl, hocdopa

U yIiieposa)

XuUMHYECKHE CBOHCTBA https://foxford.ru/wiki/himiya/galogeny-prostye-
22 | TaloreHoB, Cephl U X 24.02 veschestva?ysclid=mtsrd1n8tj469059866

COEeIMHEHUI



https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?ysclid=mtsr62t14l719047657
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov?ysclid=mtsr62t14l719047657
https://ppt-online.org/1693981?ysclid=mtsr8ws45s474398542
https://ppt-online.org/1693981?ysclid=mtsr8ws45s474398542
https://ppt-online.org/1700039?ysclid=mtsr9jadkg826797112
https://ppt-online.org/1700039?ysclid=mtsr9jadkg826797112
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html?ysclid=mtsra0cmbs32602256
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html?ysclid=mtsra0cmbs32602256
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html?ysclid=mtsra0cmbs32602256
https://ppt-online.org/988887?ysclid=mtsraw5rj4316494198
https://ppt-online.org/988887?ysclid=mtsraw5rj4316494198
https://foxford.ru/wiki/himiya/allotropiya?ysclid=mtsrc4s0cd790956587
https://foxford.ru/wiki/himiya/allotropiya?ysclid=mtsrc4s0cd790956587
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?ysclid=mtsrd1n8tj469059866
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva?ysclid=mtsrd1n8tj469059866

XHUMHYECKHE CBOWCTBA

https://foxford.ru/wiki/himiya/obschaya-
harakteristika-i-stroenie-elementov-va-

23 | asora, hocdopa 1 ux 3.03
b (bi P gruppy?ysclid=mtsrdgos4s498232709
COeIUHEHUN
. https://www.yaklass.ru/p/himija/11-klass/nemetally-
XHUMUYECKHUE CBOMCTBA .
24 10.03 7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-
TJIepoJa, KpEMHUS U UX .
yHICpOna, “p bf59-4c10-b565-339592c139fd
COeIUHEHNN
o https://www.yaklass.ru/p/himija/9-
[IpumeHeHne BaKHEUIINX ) -
o5 17.03 klass/dopolnitelnye-materialy-7575381/nemetally-
HEMETAJIOB U UX .
= 13681/re-36e58b33-cf14-413b-8bf5-71403a828882
COeIUHEHUN
O06001EeHnE U
cucTeMaTHU3alus 3HaHUH 110
Teme «HeMmeTayie).
26 | Breruuciaenus no 24.03
YPaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHYECKHUE PACUETHI
[TpakTrueckas padota Ne 3. https://multiurok.ru/files/prakticheskaia-rabota-3-
97 «Pemenue 2 04 reshenie-eksperimentalny-
OKCIEPUMEHTAIIBHBIX 3a7a4 ’ 4.html?ysclid=mtsrglf2m|507417716
no teMe "HemeTaiminr"»
Kontponbhas paboTa mo
28 | Temam «MeTaluib» U 14.04
«HemeTtamne»
Heoprannueckue u https: t-
29 | opraHuyeckue KHUCJOTHI. 21.04 online.org/1623955?ysclid=mtsrhgp3mg848784992

Heoprauunueckue u



https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy?ysclid=mtsrdqos4s498232709
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy?ysclid=mtsrdqos4s498232709
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy?ysclid=mtsrdqos4s498232709
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/nemetally-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-36e58b33-cf14-413b-8bf5-71403a828882
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-36e58b33-cf14-413b-8bf5-71403a828882
https://www.yaklass.ru/p/himija/9-klass/dopolnitelnye-materialy-7575381/nemetally-13681/re-36e58b33-cf14-413b-8bf5-71403a828882
https://multiurok.ru/files/prakticheskaia-rabota-3-reshenie-eksperimentalny-4.html?ysclid=mtsrglf2ml507417716
https://multiurok.ru/files/prakticheskaia-rabota-3-reshenie-eksperimentalny-4.html?ysclid=mtsrglf2ml507417716
https://multiurok.ru/files/prakticheskaia-rabota-3-reshenie-eksperimentalny-4.html?ysclid=mtsrglf2ml507417716
https://ppt-online.org/1623955?ysclid=mtsrhgp3mg848784992
https://ppt-online.org/1623955?ysclid=mtsrhgp3mg848784992

OpraHN4€CKUC OCHOBAHUA

AwmdorepHbie
HEOpraHU4ecKue u
OpPraHMYeCKHEe COCTUHEHUS.

https: t-

30 1 28.04 online.org/1153446?ysclid=mtsri7npbv292281093
['eneTnueckas cBs3b
HEOPTraHUYECKUX U
OPraHUYECKHUX BELIECTB
Ponb xumun B obecrieueHun https://www.yaklass.ru/p/himiya-spo/programma-72-
JKOJIOTHYECKOH, ch/khimiia-v-bytu-i-proizvodstvennoi-deiatelnosti-
31 | 3HepPreTHYECKOM M MUIICBON 1 5.05 cheloveka-7444619/znachenie-khimii-7444620/re-
0€30MacHOCTH, pa3BUTUHU 2f7fdc71-94f1-45c4-877c-6€9561009fe0
MEIULUHBI
[IpencraBnenus 06 oOIMX https://www.yaklass.ru/p/himija/11-klass/khimiia-i-
30 Hay4HBIX [IPUHLUIIAX 1 12.05 zhizn-7285128/printcipy-khimicheskogo-proizvodstva-
IIPOMBIIUIEHHOT'O ITOJYYEHUS 7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
BOKHEHIIMX BEILECTB
33 YenoBek B MUpE BELIECTB U 1 1905 https://www.uchportal.ru/load/59-1-0-40135
MaTepuasoB
https: t-
34 Xumwus 1 310pOBbE YeJIOBEKa 1 26.05 online.org/1165629?ysclid=mtsrm46xbm225784436
OBLIEE KOJIMYECTBO 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Konx
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeIHero 001ero o0pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

11

ChopMHUPOBAaHHOCTH TMPEACTABICHUNH O XHMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTHHbl MHpA, POJM XUMUU B TO3HAHUU
SBJIICHUWA TIPUPOIbI, B (HOPMHUPOBAHWHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHON TpaMOTHOCTH, HEOOXOIMMOM s
pelIeHus TPAKTHYECKUX 3a/lad W OJKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

1.2

Bianenne cucreMod XMMMYECKUX 3HAHUHM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloIue HNOHATHSA (Monexya, BAJICHTHOCTB,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHMCICHHs, XMMHUYECKas CBS3b,
MOJIb, MOJIIpHasi Macca, MOJIIpHBIA OOBEM, YTIEPOAHBINA CKEJET,
GyHKIMOHANpHAs ~ Tpylma,  pajaudkall,  H30MepHs,  H30MephI,
TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOI- U
a30Tco/epKalllue COEIUHEHUs, OMOJIOIMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBojipl, KHUpBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs); TEOPUH M 3aKOHbI (Teopus
XMMHUYECKOT0 CTpoeHHus opraHudeckux semects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUe
CBEJICHUS O CBOMCTBAaX, COCTaBe, IOJy4eHUHM U Oe30macHOM
HCIIOJIb30BAHUHA  BAXKHEMIIMX HEOPraHUYECKUX U  OPraHUYECKHUX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKA

1.3

ChopMupOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  YCTAHABIMBAaTBL  UX  B3aWMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME TOHATHS IIPU OIHMCAHMM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHUU HCIIOJIb30BATh XUMHUYECKYIO) CHUMBOIIUKY
JUISL COCTABJICHUS MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) ¢GOpMyaT OpPraHMYECKHMX BENIECTB M  YpPaBHECHUU
XUMHYECKHUX PEAKIUI, H3TOTaBIMBATh MOJICIIH MOJICKYJT OPTraHHYECKUX
BEIIECTB Ul WUTFOCTPALMU WX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHHUA




1.5

ChopMUpOBAaHHOCT, ~ YMEHHUW  YCTaHABIMBATh  MPUHAJICKHOCTH
M3YUYEHHBIX OPraHWYECKHUX BEIIECTB MO HUX COCTaBYy W CTPOCHHIO K
omnpeAenéHHOMY Kiaccy (Tpynme) coeauHeHuil (yTrieBoJOpOJibl,
KHCJIIOPOJIT M a30TCOJAEpKallhe COCAUHEHUS, BBICOKOMOJEKYISPHBIC
COeIMHEHUs), JaBaThb WM  Ha3BaHUS 1O  CHCTEMaTHYECKOU

Homenkiatype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHUA ONPEACIIATL BUIBI XHUMHYECKOH CBS3U B

OpPraHNU4YCCKUX COCAUHCHUAX (OIII/IHapHLIe )51 KpaTHBIe)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD: IIOJIOKCHUA TCOPUU
CTPOCHUA OPraHUYCCKHUX BCIICCTB AM. ByTJ'IepOBa JJIA O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEHIECTB OT HX COCTaBa W CTPOCHUSA, 3aKOH

COXpPAaHCHUS MACChI BCIICCTB

VYraesomoponsl.  Kucnoponcozepkamme W a30TCOACpIKAIIME

OpraHn4YCCKUC COCAUHCHUS. BI:ICOKOMOJIGKyJIﬂpHBIe COCAMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUH TPUBOAWTHL TPUBHUATBHBIC HA3BAHUS
OTJICITBHBIX OPraHWYECKHX BEIICCTB (ITWIICH, NPOIWICH, aleTHUJICH,
STWJICHTJIUKOJb, TJIWICPUH, (EHOJN, (OPMaNBICTHI, AaleTaIbICTH]I,
MypaBbHHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHWHOBasl KHCJIOTa, TJIFOKO3a, (pPyKTO3a, KpaxMmas, IeJNII03a,

TJIALKH)

2.2

ChopMHUpPOBAaHHOCTh yMEHUH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
(dbu3nMvYecKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX TPE/ICTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, ATaH, JTHUJICH,
MpOMNWJIeH, aneTuieH, OyTtanueH-1,3, merunOyranuen-1,3, OGensodn,
METaHOJ, ATaHOJI, ATUJICHIJIMKOJb, TJIMICPUH, (EHOJI, aleTalbIeruI,
MypaBbUMHAsg M YKCYCHas KHUCJIOTHI, TJIFOKO3a, Kpaxmall, LEeJUII0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHUA WITIOCTPUPOBATL TCHCTUUCCKYIO CBA3b
MCKAY TUIITNYHBIMHA npeaACTaBUTCIIAMUA Pa3JIMYHbIX KJIaCCOB
OpraHN4YCCKUX BCUICCTB YPABHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYICCKUX

PEaKIyii C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdhopMupoBaHHOCTD YMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOIAHOTO ChIpbs (HEPTh, MPUPOAHBINA ra3, yrojb), CHOCOOBI UX

nepepabOTKH U MPAKTUYECKOE MPUMEHEHHE TIPOTyKTOB IIepepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMMO3HAHUWA, UCIIOJIB3YEMbIX B XUMUHU MIPU U3YUCHUHN




BEIIECTB M XUMUYECKHX SBJIeHUW (HAONIONEHHWE, W3MEPEHHE,
IKCTICPUMEHT, MOJICIUPOBAHNE), HCII0JIb30BaTh CHUCTEMHEIE
XUMUYECKHE 3HAaHWS IS TPUHATHS pENICHUH B KOHKPETHBIX

KU3HCHHBIX CUTYAllHAX, CBA3AHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMI COOMIOATh TMpaBUia TOJIH30BAHUS
XUMHUYECKOH TMOCynoi u 1ab0paTopHBIM O0OpYIOBaHUEM, a TaKXkKe
npaBmiia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

3.3

ChopMUPOBaHHOCTh YMEHUIA IJIAHUPOBATh U BBIMOIHATH XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpaIleHHsI OPTaHMYECKUX BEIIECTB IPH HArpEeBaHHH,
MOJIYUCHHUC 3TUJICHA U U3YUYCHUC CT'O CBOfICTB, KauCCTBCHHBIC pPCAKIIUU
OpPraHMYeCKHUX BEIIECTB, JACHATypalnus OEJKOB MpH HarpeBaHUH,
IBCTHBIC PCAKIHUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpPH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
00opyJOBaHUEM; IPE/ICTABIISTH pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOLIUX

peakiuii 1 GopMyITHPOBATH BHIBOBI HA OCHOBE ATHUX PE3YIHTATOB

3.4

CdopMupoBaHHOCTH YMEHUHN MPOBOUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMUECTBA MCXOMHOTO BEIIECTBA WITU
MPOJIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCIICCTB WJIX ITPOAYKTOB peaKI_II/II/I)

3.5

CdopMupoBaHHOCTH YMEHUI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IMOJYy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoit undopmanuu, cetb MHTEpHET U ApyTHE)

3.6

ChopmupoBaHHOCTh yMEHMI COONIOATh MpaBUJIa SKOJOTHYECKH
1enecoo0pa3Horo MoBeAeHUsT B OBITY U TPYJIOBOM NEATEIHLHOCTH B
LESAX COXPAHEHUS CBOETO 370pOBbS W OKpPYXKAOIIEH MPUPOIHOMN
cpelbl, OCO3HABATh OMACHOCTb BO3JICMCTBUS HA JKUBBIE OPraHU3MBbI
ONpe/IeNEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
I[NAK (npenenpHO AOMYyCTHMMOW KOHIIGHTpAIMH), TMOSICHATH Ha
npuMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHHUS WX BPEIHOTO

BOSHeﬁCTBHﬂ Ha OpraHu3M 4€JI0OBCKa

11 KJIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble nMpeaMeTHBIE Pe3YIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus




pe3yJbTarTa

1

TeopeTquCKHe OCHOBbI XUMHHU

1.1

Bnamenue cuctemMoil XMMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XUMHYECKHH  DJIGMEHT,  aTOM,
3IICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIIH ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTh, 3JCKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHCIICHUA, XUMHUYCCKasA CBA3b, MOJIb, MOJI?IpHaSI macca, MOJI?IpHI)IfI
00bEM, KpUCTAJUIMYECKass pemETKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIINTEIIEHO-BOCCTAHOBHUTEIIBHBIC, 9K30- W SHAOTECPMHYCCKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOIUTHI,
SNEKTPOJIMTHYCCKAs  JUCCOIMALNSA, OKHCIUTEIb, BOCCTAHOBHTEIb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMHYECKOe PaBHOBECHE), TCOPUH H
3aKOHBI (TCOPHS DIICKTPOIUTUYCCKON aucconualuy, Ilepuoauaeckuit
3akoH J[.J. MeHeneeBa, 3aKOH COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TMONyYeHHMH U O€30MacHOM HWCIONB30BAaHUHM BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON JeATENTbHOCTH

YCJIOBCKA

1.2

C(I)OpMPIpOBaHHOCTL y'MeHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIMC
MOHATHUA TIIPpU ONHUCAHUHU CTPOCHHUA U CBOMCTB HCOPTraHNUYCCKHUX
BC€IICCTB U HX npeBpameHI/Iﬁ; BbIIBJIITH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMU n npeacCTaBJICHUAMU APYyrux

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnamenne OCHOBHBIMH METOJaMHM HAYYHOTO TIIO3HAHHUS BEIIECTB U
XUMHUYECKHX sBJIIEHUH (HAOMIOJEHUE, W3MEPEHHEe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMI ONPEAENATh BaJCHTHOCTb U CTEIEHb
OKHUCJICHUS XUMHUYECKHUX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJ€HTHas,  WOHHAafi,
MeTaJIn4yeckasi, BOAOPOJHAs) B COCAUHEHUSIX, TUIl KPUCTAITHUECKON
pEeIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJApHas, MOHHAS,

MeTaJ’IJ’II/ILICCKaH)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIPCACIIATL XapaKTCp CPCAbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€OUHEHMI

1.6

ChopMupoBaHHOCT ~ YMEHHMSI  KJIACCU(UIMPOBATH  XUMHUYECKHE
peakuuy MO pa3In4HbIM IPU3HAKaM (YHMCIy M COCTaBy pearupyroLmx

BEIIECTB, TEIIOBOMY OJ((EKTy peakiuu, H3MEHEHUIO CTerneHen




OKHCJICHHUA DJICMCHTOB, O6paTI/IMOCTI/I p€aknuuu, Y4acTuro

KaTaiu3aTopa)

1.7

CdopMHpOBaHHOCTh YMEHUH COCTABIATH YpaBHEHUS  peakuui
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YpPAaBHEHUS pEAKIUN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

ChopMupoBaHHOCTh YMEHHH PAaCKpPbIBATH CYLUIHOCTb OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuuin IIOCPEACTBOM COCTaBJICHUSA

AIIEKTPOHHOTO OallaHCa 3TUX peaKuit

1.10

1.11

CdopmupoBaHHOCTh yMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluy OT Pa3IMYHbIX (PaKTOPOB

ChopMupoBaHHOCT yMEHUH  OOBACHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHErO BO3/CHCTBHUS

(mpuniun Jle HlaTense)

O6ma;1 M HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa .. Meneneena u JEMOHCTPUPOBATH ero
CUCTEMAaTU3UPYIOUIYI0, OOBSICHUTEIbHYIO U  INPOTHOCTUYECKYIO

byHKIMH

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTePU30BATh AJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUUYECKMX »3jemMeHToB 1-4 mnepuonoB Ilepuoguueckoit
cucTeMbl xuMHuueckux »dyiemeHToB J[.M. MeHneneeBa, HCHOIb3ys
MOHATHS  «S-, P-, O-3/1eKTpOHHBIE OpPOHUTATN», «IHEPreTUYECKHE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MCHEHHS  CBOMCTB
XUMHUYECKHX DAJIEMEHTOB M MX COCIWHEHUU IO TEepHoJaM W TpyIIaM

[Tepuoauueckoit cuctembl XuMu4eckux semenToB J[.M. Menaeneesa

2.3

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJTBEPXKIIaTh ~ CYIICCTBOBAHME  TI'EHETHYCCKOW  CBS3M  MEKIY
HEOPraHWMYECKUMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL[I/Iﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  yCTaHaBIMBAaTh  NPUHAIIE)KHOCTD

HEOPraHWYECKUX BELIECTB MO MX COCTABY K ONPEAECIEHHOMY KJacCy




(rpymme) coeMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COITH)

2.5

ChopMUPOBAaHHOCTh YMEHHI HCITOJIE30BaTh XHMHUYECKYIO CHMBOJIAKY
JUISL  COCTaBJICHUs (OPMYJI BEIIECTB W YpPaBHCHUH XUMHYCCKHX
peakuuii, cucremarnyeckytro HomeHknarypy (IUPAC) u TpuBuansHbie
Ha3BaHUS OTICIIbHBIX HEOPraHMYECKUX BelIecTB (yrapHblid ras,
YIJICKUCIBIA Ta3, aMMHAaK, ramiéHas W3BECTh, HeETralléHas W3BECTh,

MMUTHEBas coaa, MUPUT U npyme)

2.6

CdopmMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSI3U  MEXIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  [OMOIIbIO  ypaBHEHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH M BBIMOIHATH XUMHUECKUH
AKCIEPUMEHT (pa3jioKEHHE NEpOKCHIa BOAOpPOJAa B MPUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHBEPCAJIFHOTO HMHIUKATOPa, BIUSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peaKIMM, peakUud HOHHOro OOMEeHa,
KayeCTBEHHbIE pEaKluu Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a/ad I0 TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TNpU OOpAILEHHH C BEIIeCTBAaMH M JIaOOPaTOPHBIM
000py/1I0BaHUEM; MIPEACTABIIATH pe3ynbTaThl XUMUYECKOTO
JKCIepUMEeHTa B (OopMe 3amUCH YPaBHEHHH COOTBETCTBYIOLIMX

peaKI_[I/Iﬁ n (I)OpMy.TII/IpOBaTB BbIBOJbI HAa OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTH yMEHMH COOMIONATh MpaBHJA IOJIb30BAHUS
XUMHUYECKOH TOCynoi U JabopaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe
npaBuiIa oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIMAMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHUMHUYECKUE
IPOLIECCHI, JIEKAIE B OCHOBE MPOMBIIUIEHHOTO TOJyYCHHsI CEpHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
O0MMX HAyYHBIX MPHUHIUIAX ©  OKOJOTHYECKHX  Ipoldiiemax

XUMHYCCKOIr'0o IIpOMU3BOJACTBA

3.1

XUMHUS U )KU3HBL. PacuéTel

CdopMupoBaHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTaBISIOMIEH

GCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, pOJIM XHWMHU B [IO3HAHHUU




ABJIGHUH TPUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpBI
JMYHOCTH, €€ (YHKIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOM JyIs
pelleHusT NPaKTHYECKUX 3aJad U SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpejie

3.2

ChopmMupoBaHHOCTB YMEHUH KpUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH()OPMAIMIO, MOMyYaeMyl0 H3 Pa3HBIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHUKALIMH, C€Th IHTEpHET U ApyTHe)

3.3

CdopmMupoBaHHOCTh yMEHHH COONIOATh TpaBHia HIKOJIOTHMYECKU
1eJ1eco00pa3HOro TMOBENEHUsI B OBITY M TPYAOBOH AESTENHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKpYXAlolled MpUpOaHOI

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHUCTBHSI HAa KUBBIE OPTaHU3MBI
OnpeAeIEHHbIX BEIIECTB, MOHMMAas cMbici nokazarens [1/IK, moscHsaTh
Ha MpuUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAILEHUs UX BPEIHOTO

BO3I[CI>10TBPI$[ Ha OpraHusM 4€JI0BCKa

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOJIUTH BBIUHCIICHUS c
UCIIOJIb30BAaHUEM MOHATHUS «MAaccoBasi JIOJIA BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLICHHHM Ta30B MPH XUMHYECKHUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEUIECTB,
TErI0BOTO 3 dexTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacCChl

BCIICCTB, MMPCBPAILLICHUA U COXPAHCHHUA SHCPIruu




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

IIpoBepsieMblil 3JIEeMEHT COAEePKAHUS

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMUH

11

[Ipenmer opraHuuyeckoi XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJIyYeHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OpPraHUYECKHX

coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOpPMYNBl OpPraHMYECKUX BemecTB. [oMmoJorus, H3oMepus.
XuMHYecKasi CBSI3b B OPraHMYECKHX COCIMHEHUSAX — OJIMHAPHBIE U KpAaTHBIC

CBA3H. Hpe,[[CTaBJ'IeHI/Ie 0 I(J'IaCCI/I(I)I/IKaI_II/II/I OpTaHN4YC€CKUX BCIICCTB

1.3

HOMeHKJ'IaTypa OpraHU4Y€CKUX COE€OUHEHUI (CI/ICTCMaTI/I‘-IeCKaH) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeZ[CTaBHTeHCﬁ KJIACCOB OPraHUYCCKUX BCHICCTB

YraeBoaopo bl

2.1

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH — HpOCTGﬁH.IHC
MNpEACTAaBUTCIIN AJIKAHOB: (I)I/ISI/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUSA U I‘OpCHI/ISI), HaxXOKACHUC B IPpUPOJAC, MMOJTYYCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. OTUIEH U NPONWIEH —
NPOCTEUIINE TPEACTAaBUTENN AJKEHOB: (U3MUYECKHEe M XMMUYECKHE CBOHCTBA
(peakuuyu THAPUPOBAHUSA, TAJOTEHUPOBAHUS, TUAPATALUU, OKHUCIEHUS U

HOJ'II/IMepI/IBaI_II/II/I), MOJIYyUYCHHUC U MPUMCHCHUC

2.3

Ankanuensl: OyranueH-1,3 u wmetmunOyraaueH-1,3: cTpoeHue, BaKHeHIINe
XUMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [lomydeHne cHHTETHUECKOTO

Kay4dyKa U PEe3UHBI

2.4

AJKWHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psifl. ALETUIIEH —
MPOCTEHIINKA TpPEICTaBUTENIb AJKHUHOB: COCTaB, CTpoeHHe, (U3NUecKue u
XUMUYECKHUE CBOMCTBA (peaKIMy THAPUPOBAHUS, TaJJOTEHUPOBAHUS, THIpATAIUH,

TOpeHHsl ), MOJyYeHre U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME M XHUMUYECKHE CBOICTBa
(peakuy raJoreHupoBaHMs U HUTPOBAHMSI), NOJIyUYEHHUE U IpUMEeHeHHe. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKhe U  XMMHUYECKHe CBOilcTBa  (peakuuu
raJJoOTeHUPOBAaHUS M HUTPOBAHMs), IOJIy4YE€HHE M IpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHuecKass CBsI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Ppa3jiniHbIM KJIaCCaM

2.6

[TpupoHbIe HCTOYHUKH YIIIEBOAOPOAO0B. [IprupoaHbIil ra3 u nonyTHbIe HEPTIHbIE




ra3el. Hedth u €€ mpoucxoxaenune. CriocoObl mepepadoTKu HePTH: TEepPEroHKa,
KPEKHUHT (TepMHUYECKHM, KaTaJuTHueckuii), nuponus. [IpoaykTel nepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI yromap u

MPOIYKTHI €T0 mepepadboTKu

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHO U 3TAHOJI: CTPOCHHE, PUINUECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHble CBSI3M MeEXIy
MOJIEKYyJIaMH CIUPTOB. J[eliCTBME MeTaHOJia M STaHOJa Ha OpraHU3M 4eJOBeKa.
MHoroatoMHbie CIUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTpOeHUE, (pusndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUlaMU,
KauecTBEHHAsl peakilMs Ha MHOroaToOMHble crnupThl). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie TJIMICPHUHA U STUJICHIJIMKOJIA

3.2

@eHON: CTPOGHUE MOJEKYNIbl, (U3MYECKHMEe U XUMHUYECKHE CBOICTBA.

TokcuunocTs henona. [Ipumenenne peHomna

3.3

3.4

Anpreruapl ¥ KeTOHbl. POpMabAeTHl, alleTalIbACTH: CTpOeHHE, (PU3NIECKUE H
XUMHUYECKHE CBOMCTBA (pPEaKMM OKUCJIEHHUS U BOCCTAHOBIJICHHUS, KAUECTBEHHbIE

peakuun), noJly4eHue U IpUuMEHEHUe

OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3UUECKUE U XUMHYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISt
Kjlacca KHUCJOT, peakuus AJTepuuKaluu), TMOIy4YeHHEe U IMPUMEHEHHUE.
CTeapI/IHOBaSI " OJICMHOBAd KHCJIOTBI KaK MPCACTABHUTCIN BBICIINX Kap6OHOBBIX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHICC I[GIZCTBHG

3.5

Crnoxxnble 3GUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBoabl: cOCTaB, KiaccH(HKAIMS YIriIeBOJOB (MOHO-, AW- U IOJHCAXaPHIbI).
['moko3a — MpoCTEHIMIA MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
bu3nUecKkre 1 XUMHYCCKUE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIIGHHE aMMHayHbIM pacTBOpoM okcuaa cepedbpa(l), BoccraHOBIEHHE,
Opo’KeHHE TIIOKO3bl), HAXOXXICHHE B MPUPOAE, NMPUMEHEHHE, OMOIoTHYecKas
ponb. @orocuHTe3. PpyKTO3a KaK U30MEP TIIOKO3bl. Kpaxmal u 1esmono3a Kak
npupojHble moiauMepbl. CTpoeHHe Kpaxmana M LeUToNo3bl. Duznyeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAYECTBEHHAs pEaKIIUs C HOJIOM)

A3oTcoaepKaie OpraHndecKue COeTUHEHUS

4.1

AMWHOKHCIOTBEI Kak aM(I)OTCpHBIC OpraHU4YC€CKUC COCOUHCHUS. dusznyeckue u

XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuMepe raunuHa). buoiormueckoe




3HAYCHHUEC aMHHOKHUCIIOT. HGHTI/IJII)I

4.2

benku kak mnpuUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuuHnas,
BTOpUYHAsE U TpPETHYHAs CTPyKTypa OeiakoB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUIPOJIU3, ACHATYpallksl, KAUeCTBEHHbIE peaklliy Ha OenKu

BBICOKOMONIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJIMMEPU3ALINH, CPEIHSS MOJIEKYJISIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH —

MMoJIMMEpHU3alvA 1 MOJUKOHACHCALIA

5.2

:‘)KCHepI/IMeHTaHBHHC MCTOJAbI HM3YYCHHA BCHICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMIJICHHUC C 06p33HaMI/I MPUPOJAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOT'O KayuyKa U PC3UHbI

11 KJIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

TeopeTnyeckue OCHOBbI XUMUU

11

XuUMHUECKUH 37eMeHT. AToM. SIpo aToMa, W30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeckue YpOBHH, MOJTYPOBHU. ATOMHBIE OpOUTANIH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pachpeeieHHus 3JIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB

NEPBLIX IIGTBII_')éX Nepruoaos. 3J'IeKTp0HHaH KOH(I)I/Il"ypaI_II/IH aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoguyeckas cucrema XuMH4IeCKux 3iaeMeHToB J[. M.
MenpgeneeBa. CBs3b NEpPUOAUYECKOTO 3akoHa U Ilepmonuueckoid CUCTEMBI
xumudeckux aemeHTtoB .M. MenzeneeBa ¢ COBpEMEHHOU TEOpPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX W CJIOXHBIX BEHICCTB IO TPYIIaM W IEePUOJaM.

3HaucHUE NepUOoANYCCKOr0 3aKOHA B PA3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHABI XUMHUYECKOW  CBS3H
(koBajieHTHAsT HEMOJISIpHAsT M TOJspHAs, HWOHHAs, MeTauinyeckas). VOHBI:
KaTHOHBI 1 aHMOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHOCTB. BHGKTpOOTpI/II_IaTCJILHOCTB. CreneHb OKHUCICHUSA

1.5

BemniectBa MOJIEKYJIIDHOIO U HEMOJIEKYJIIPHOTO CTPOECHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNAa KpucTaymueckod pemérku. I[lonsatue o naucrnepcHbIX

cucreMax. VcTuHHEBIE U KOJUIOWAHBIC PaCTBOPHI. MaccoBas moist B€IIECCTBA B




pactBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnkiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakmus.  Kmaccudukammss ~— XMMHYECKMX — peakIuii B
HEOPraHUYECKON M OPraHMYECKOM XMMHUH. 3aKOH COXPaHEHMsSI MacChl BEIIECTB,

3daKOH COXpPaHCHUSA U IIPCBPAICHUA SHCPTHUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUEcKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre Xxumudeckoro pasHoBecus. [Ipunuun Jle [llarense

1.10

OnektponuTuueckas aucconuanusa. CuwibHble W ciabble 3ekTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KHUCIIasl, HEHTpabHas, IeouHas. Peakiy HOHHOTO

oOMeHa

1.11

OKHCINTEIBHO-BOCCTAHOBUTEIBLHBIE pcakuuu

HeOpl"aHI/I‘-ICCKaH XUMMUA

2.1

Hewmerannel. [lonoxenune HemeramioB B [lepuoanueckoit cuctemMe XMMHYECKUX
anementoB JI.MI. MenzaeneeBa U 0COOEHHOCTH CTpPOEHUS aTOMOB. DPuU3nyecKue
CBOWCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IPUMEpe KUCIOPOa, CEPBI,

dbocdopa u yrieponaa)

2.2

XYWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TAJOT€HOB, CEphbl, a30Ta,
dbocthopa, yriaepoga W KpEeMHHsA) W WX  COCAWHEHUH  (OKCHJOB,
KHUCJIOPOJACOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coenauHeHwit). [IpruMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

2.3

Meramnbl. Ilonoxenune wmeramioB B Ileproguyeckoil cucTeMe XUMHUYECKUX
anementoB /.M. MenneneeBa. OcoOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. OOume usndeckre cBoiicTBa MeTaioB. CIIaBbl METAILIOB.

DNEKTPOXUMHUUYECKUN Psii HAIIPSDKEHUH METAIIIIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAINIOB (HATPUH, KalWd, KalbIIHid,
MarHuii, aqIOMUHHUHA, ITUHK, XpOM, >KelIe30, MeIb) U HX coeauHeHwidl. OOmue

CIIOCOOBI MOJIYUCHUA MCTAJUIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHUKE

2.5

I'enetuueckas CBSI3b HCOPTaHUYCCKUX BCIICCTB, NPHUHAIJICKANUX K PA3TITUYHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'I01"I/ILICCKOI71, BHepFCTH‘{eCKOﬁ n HI/IH_ICBOI>'I
6630H3.CHOCTI/I, pPa3sBUTHU MCOULUHBL. IlonsTue o HAayYYHBIX MCTOAAX IMO3HAaHHUA

BEICCTB U XUMHUYCCKUX peaKHI/If/'I

3.2

[IpencraBpnenuss 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHHUS




BOXHEHIIMX BemecTB. YenoBEK B MHUpE BEHIECTB M MAaTEPHAIOB: BayKHEUIIHME
CTPOMUTENBHBIE MaTepHUalbl, KOHCTPYKIMOHHBIE MaTEpUalIbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepuasibl sl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U

MUHEpaJbHBIE y100peHus

3.3

XuMusa u 3A0POBLEC UYCJIOBCKA: IIpaBujia HCIIOJIb30BaHUA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€e30I1aCHOI0 MCIIOJIL30BaHUs nperapaTtoB OBITOBOM XMMUH

B HOBC@HHeBHOﬁ KH3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






