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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
dbenepanbHOll 00pa3oBaTEIBHOM MPOrpaMMbl CpeaHEro O0O0IIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qenepanuy, pealM3yOIIMX OCHOBHbIE OOpa3oBaTeNbHbIE MPOTPAMMBbI, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
O®enepanuu Ha nepuon no 2025 roma» (Pacnopsixenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel crparerun oOy4eHHsI, BOCIIMTAHUS U Pa3BUTUA 00ydaroUIuXxcsl CpeAcTBaMu
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEp’KaHMs, PE3YyJbTaTOB OOy4YeHUsT U TpeOOBaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCcTH. OHO CHYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro oO0pa3oBaHUsA. OTHU I[EHHOCTU KAacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0O M MNpUPOJHON cpede. Peamusyercs xumuueckoe oOpa3oBaHHE
oOydJaroniuxcsi Ha ypoBHE CpeJlHEero o0Iiero oopa3oBaHus CpelCcTBaMHU y4eOHOTO
npeaMera «XUMHs», COJIEpKAaHUE M TOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMme N0 XMMHUHM C YYETOM CHEUU(PUKA HAYKA XUMUHU, €€ 3HAUCHHUS B
NO3HAHUU TPUPOJbI U B MaTEpUAIbHOM »XU3HMU OOIIECTBA, a TaKXKe C y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XWUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyrO poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MATEpUAIbLHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPYXAIOUIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3M MEXKIY
CTPOCHHUEM BEILIECTB, X CBOMCTBAMU U BO3MOKHBIMU 00JIACTSAMU IPUMEHEHUS.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W KU3HU KaxXJI0oro wieHa oOmectBa. COBpeMEHHas XMMHUS Kak Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBBA.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronmuxcsi, HEOOXOJMMYI0 WM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAODKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckasg xuMmus» u «OOmass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XMMUU) U
Ooprannyeckon xumuu. GOopMHUpPOBaHUE NAHHOM CHCTEMBI 3HAHHWU NPU WU3YyUYEHUH
npeaMera oO€ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHUsI BCEro MHOIo00pasus
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO/JAa K U3Y4YEHHI0 y4eOHOro marepuaia U OOyCJIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  OMNpeneiIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNH, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHMX M DJIEKTPOHHBIX
NpeACTaBICHU O CcTpoeHuu BemecTB. CBeneHUs 00 H3ydaeMmblX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUWHEHMM. B Kypce OpraHnyecKoM XUMHM IIOJYYalOT pa3BUTHE
c(hOopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs MEepBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

Ilog HOBBIM yrJIOM 3peHusi B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpUBaeTCs H3yYEHHbIH HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTHYECKHUE CBEIEHUS O BeEllecTBaX U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEePUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3ULHUH,



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

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX U MPUMEHEHHH, a TAKXKE€ O XMMUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
IPYTMMHU HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPAKTUYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUIOKEHUNH XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XWMHEHW, KPUTUUYECKH OCMBICIHMBATh WH(OOpPMAIUIO U
OPUMEHTh €€ JUIsl TOMOJIHEHWSI 3HAHUM, PEIICHUS WHTEIUICKTYallbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMmera  «XUMHUSD  JAaHHOTO  YPOBHS  M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHrue y 0Oy4YaroMIMXCs MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
¢unocodckux uael, TaKuX Kak: MaTepHabHOE €IWHCTBO HEOPTaHUYECKOTO |
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNU MYyTEM OJKCIEPUMEHTA W
pelIeHus TMPOTHUBOPEUUN MEXKIy HOBBIMH (akTaMu U  TEOPETUUYECKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)Ke Mpo0JeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3JaHUsI HOBBIX
TEXHOJIOTUI U MaTEepPHUAJIOB.

B nnane pemeHus 3agay  BOCIUTAHUS, Pa3BUTUS U COLMATIU3AIUU
00yyYaroImMXCcsl MPUHSITHIE MPOrpaMMON MO XUMUM TOAXOJbI K OMNPEACIICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUNA, UMEIOIMUX 0a30BOe 3HAYCHUE A
pPa3IMYHBIX BHUJOB JIEITEIBHOCTH: pELICHUS] MpoOJieM, IOUCKa, aHalu3a |
00paboTku nH(popMaLu, HEOOXOJUMBIX JJIs MPHOOPETEHUS OMBbITA TPAKTHUECKON
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 CPEIHETO 00IIero o0pa3oBaHus, MpU ONpPeIeTICHUN
coliepKaTeIbHOW XapaKTEepPUCTUKHU 1ieJied W3Y4YeHUs MpeIMeTa HaIpaBiIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO NpU3HAETCS (HOPMUPOBAHHE OCHOB
XMMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEHCIICHUIO LEJIEW WU3yYEHHUS
peaMeTa SABJISIETCSA BIOJIHE OMPABIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBre (10 —11 ki1.) sBASIIOTCS:

e (opmupoBaHMe CcHUCTEMbl XMMHUYECKUX 3HAHUM KAk  BaKHEHIIeH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KJII0YEBbIE MOHATHUS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOEHHE M IMOHMMAHHE CYIIHOCTU JOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEH
UX pa3BUTUS U CTAHOBJICHMS;

e (opmupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHUM OpUEHTUPOBAThCA B MHPE BEIIECTB M XUMHUYECKHUX SBICHMH,
MMEIOIIKX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copeprkaTenbHas XapaKTepUCTHKA LEJIed U 3a1a4 U3y4YeHUs
IpeaMeTa B IPorpaMMe 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpellHero oduiero oopazoBanus. CeronHs B
OpernojaBaHUM XUMUUM B OOJblIeH CTENeHH OTAAETCA  MPEeallovYTEeHHE
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHHUs, OpPHUEHTHPOBAHHOM Ha
IOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alvy, BIAJCIOUIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHMSIMU AaKTUBHOT'O IOJIyYEHUs 3HAHUN U NMPUMEHEHHUS UX B PEaJbHOU >KU3HU
JUTSl peLIEHUS] TPAaKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM mpu U3y4yeHUM IMpeameTa «XHMHUS» JOMUHUpPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus oO0y4aromMXcs K yCIOBUSM JMHAMUYHO Pa3BUBAOILIErocs MHpA,
dopMupoBaHHE  UHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4arOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMITETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE [UJIS Pa3IUYHbIX BHJIOB
JESTENIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHauu3a U o0paboTku MH(popMaluy,
HEOOXOUMBIX I TNPUOOPETEHUS OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
Ba&)XHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe s OLUEHKH C MO3ULUI
AKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;



pPa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOTH30BAThH
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJICPIKAHMUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IOAaTeIbBHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU TUIAHUPOBAHWU W TIPOBEJIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcss YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, ©€ BaXHOW POJM B PEIICHHHM TJIOOAIBHBIX IMPOOIeM
PaIMOHAIIBHOTO MPUPOJIONOJIH30BAHUS, TIOTIONTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIIEHUS K TIPUPOJE W CBOEMY 3/I0POBBIO, a TaKke MPUOOPETEHHS OIbITa
UCTIONb30BaHUsl TOJYYCHHBIX 3HAHWM I MPUHSATHS TPaMOTHBIX DEIICHUN B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYCCKHUMH SIBIICHUSIMHU.

B yuebGHOM mmaHe cpemaHero oOIIero 0Opa3oBaHHS MPEIMET «XUMUSD)
0a30BOTO YPOBHS BXOJAWT B COCTaB IpeaMeTHON obOsacTu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO6miee ynciio 4YacoB, OTBEIEHHBIX JIJIsl U3YyUEHUS XUMUM, HA 0a30BOM YpOBHE
cpeaHero obmiero odpazoBanus, coctasisieT: B 10 knacce — 68 yvacoB (2 ydaca B
Heneno), B 11 kimacce — 68 4acoB (2 yaca B HEICIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet opranndyeckol XUMuuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BelecTB. [oMmornorusi, wu3zoMmepus. XuMUYECKass CBSI3b B
OPraHUYECKUX COCANMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

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

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUs BEIIECTB W MX MPEBpaAICHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMHd OpPraHMYEeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHMU psAA. MeTaH W d3TaH —
MPOCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, TUIApaTallid, OKHUCJICHUS U
MOJIMMEPHU3AINH ), TOJyYeHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psifl. ALIETUIIEH
— TMPOCTEHIINIA TPEICTaBUTENb AJKMHOB: COCTaB, CTpOeHUe, (Qu3mdyeckue W
XUMUUYECKHE CBOMCTBA (pEakKiuu TUJIPUPOBAHMUS, FAJTOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MIpUMEHEeHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  XumMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoAydeHue u npumereHue. TOKCUYHOCTD



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

[IpupoaHble MCTOYHUKH YriaeBOAOPOAOB. [IpuponaHblii ra3 W MOMyTHbBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yTOJb ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYEHUE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WIIU MPOYKTOB PEAKIIUH).

Kucnopoaconepxaimue opranudeckue coeAuHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOECHUE,
dusznyeckue U XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHbIe CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TAHOJIA HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHUPTBL. ~ OJTWICHIJUKOIbL U  TIMLEPUH: CTPOECHHUE,
dusznyeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO MICIOYHBIMU

METaJllaMH, KaueCTBEHHAasl PEAaKUus Ha MHOTOAaTOMHBIE CIUpPTHI). JleiicTBue Ha
OpranusM yenoBeka. [[pumeneHnne rmuuepruHa U dTUIICHTIIUKOJIA.

@deHoJI: CTPOEHHE MOJIEKYJbl, (QHU3WYecCKHhe ¢ XHMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anpnerunpl M kemouvl. DopManmpleruj, AUETAIBIEIHA:  CTPOEHUE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (pEaklUUU OKUCICHHUS U BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIUH), OJyUYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeeiabHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue Uil Kjacca KUCIOT, peakuus 3TepuUKaIim), MoayyeHue U MpUMEHEHHUE.
CreapuHoBas ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. MblTa Kak COJIM BHICITUX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JIEUCTBHE.

Cnoxsble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['miaponus
cinoxHbIX 3(¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHrne amMmmuadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas posb. @otocunre3. DpykTo3a Kak H30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
HeJUToa03bl.  Pu3nyeckue U XUMHMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
IpOBe/ICHHE, HAONIOJCHUE W OMNHMCAHHE JIEMOHCTPAI[MOHHBIX OMBITOB: TOPEHHUE
CIIMPTOB, Ka4€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHMPTOB (OKHCIEHUE 3TAHOJA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom Mmenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IPOBE/ICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuueckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha mpuMepe rmiuHa). buomoruueckoe
3HA4YE€HHE aMUHOKUCIIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, IEHATYpAallMsl, KAYeCTBEHHbIC PEaKIIUU Ha OEJIKu.

OKCHEpUMEHTAIbHBIE METOJABl M3YYEHHMS BEIIECTB W HX IPEBPAICHUIL:
HaOJI0/IEHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BrbicokoMouiekyJisipHble cOeTHHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
MOJIMMEPHU3AIIHS U TIOJTUKOHICHCAIHSI.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSITUHN, TaK U TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEIIBHBIX
PEAMETOB €CTECTBEHHO-HAYYHOr' O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

®usuka: wmaTepus, OHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OEIKW, YIJIEBOIbI, KHUPHI,
(epMeHTHI).

I'eorpadusi: MuHepasnbl, TOpPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
pecypchl.

TexHoNOrus: NULIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHMS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

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

[Tepuoanueckuit 3axkoH u Ilepuonuueckas cucremMa XMMUYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOr0 3aKOHA U [leproauyeckoil cUCTEMBI
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYMIaM U MEPHOJIaM.
3HayeHue MePUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBS3b. BHAbI XHMHYECKOM CBS3U
(koBaJIeHTHasl HEMOoJISIpHAash W TOJISIpHAs, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHslii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUUATEIBLHOCTb.
Crenenb okucneHus. MIOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHHUS.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTE O HHUCHEPCHBIX cUcCTeEMaX. VICTUHHBIE UM KOJIJIOMJHBIE pPacTBOPHI.
Maccosast 10J1s1 BelIecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYE€CKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U TPEBPAILCHUS SHEPTUMN TP XUMHUYECKUX PEAKIIUIX.

CKopocTh peakimu, e€ 3aBUCUMMOCTh OT paznu4HbIX (pakTtopoB. OOpaTuMbIe
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [Hlatense.

Dnektponutuueckas auccounanus. CuiabHbie U ciadblie nekTponuTsl. Cpena
BOJHBIX pAaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, EIOYHAS.

OKUCANTETFHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB U WX NPEBPALICHUN:
nemoHcTpanus Tabnun «llepuoanueckas cucremMa xumuueckux snemeHtoB [I. U.
MenpeneeBa», U3y4eHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK, HaOIIoJeHne U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPENIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO HWHJMKATOpPA, pEeaKIMd HMOHHOTO OOMEHa),
IIPOBEICHUE TTPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GakTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

Pacuérsl 10 ypaBHEHUSIM XUMHUUYECKHMX pEAKUMUA, B TOM YHCIE
TEPMOXUMHUYECKHAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IIOHSITHUS «MAacCOBAs
JIOJISL BELIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
@du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XHWMUYECKUE CBOWCTBA BAKHEWILHMX HEMETAJUIOB (TaJIOTEHOB, CEpPBI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IpuMeHeHrEe BaXKHENIINX HEMETAJUIOB U UX COEIUHEHU .



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume ¢guiznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUN Al HAPSHKEHUI METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlOMUHUN, IUHK, XPOM, JKEJIE€30, MEJIb) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB W HMX MPEBpalICHUI:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3aJa4, HaOJIOJICHUE M OINHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB,
pacuéTel Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJTHO
U3 BELIECTB UMEET IPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€30MacHOCTH, Pa3BUTUM MeIUIMHBL [lOHSITHE O Hay4YHBIX METOJax IMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIIHI.

[IpeacraBiaenuss 00 OOHMMX HAyYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJIYYEHHUS BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAIOB: BAXKHEHIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKUIHOHHBIE MAaTEpHUANIbl, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIIbHbIC
yno0OpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: MPABWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBsI3ed MpU  HM3y4YEHHH OOled U
HEOPraHM4eCcKOM XMMUM B 11 Kitacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUNA, SBISIOUUXCS
CUCTEMHBIMH JJISI OTJAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O I[IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIM (PakT, rUNOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEILIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

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

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUUECKasi  MPOMBIILIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUS MPOTPAaMM CPEIHEr0 OOIIEero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHME OOYYAIOIUMHUCS POCCUUCKON TPaKJAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TpaAUIUi Oa30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4yue MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH KU3HCHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJealaMd POCCUHCKOrO TPaKJAHCKOro OOIIeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIONIMMH  IpOIlECCaM
CaMOITO3HAHUSA, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(hOpMHPOBAHHOCTh OMBITa ITO3HABATEILHOW W TPAKTUYECKON JESITEIbHOCTH
00yyJaroImuxcs Mo peanu3aluy IPUHATHIX B 0OIIECTBE IIEHHOCTEW, B TOM YHUCIE B
YaCTH:

1) rpamaaHCKOro BOCIIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTABICHUS O COIMAIbHBIX HOpPMax W TNpaBUaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HaMEpPEHMs], JIOTHKY H
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOr0 NIOBEACHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHWE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBHM 3THUX
IIOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ileHusI TpaBuil OE30MacHOro0 OOpallleHus C BEHIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

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

OCO3HaHHUS MOCIEACTBUM U HENPUSTHUSI BPEIHBIX MPUBBIUEK (YMOTPEOICHUS
AJIKOT0J1s, HAPKOTUKOB, KypEHUS);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE€ B PEHICHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOW HANpPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbl);



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

YBaKEHHUS K TPYAY, JIOJISIM TPyJa U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIHTAHHUS:

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

MOHUMAHMS TJIO0AJBHOIO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHUS JACHCTBUH, NPUHOCIIIUX Bpeld OKpYy>Karoulen
IMPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCTIE/ICTBUS MPEANPUHUMAEMBIX ISUCTBHM U MIPEIOTBpAIaTh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIbITa JESITEILHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbopMUPOBAaHUM PAIMOHAJILHOIO HAYyYHOTO MBIIIJICHUS, CO3JIaHUM I€JIOCTHOTO
MpeJICTaBICHUS 00 OKPYKaloIleM MHUPE KaK O €IUHCTBE IMPUPOJbl U YEJIOBEKAa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peuIeHuH MpoOJieM COXpaHECHUSs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHM JUII  COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJbTYpPBhI, PEIIEHUU TJI00AIBHBIX MPOOIEM
YCTOMYHUBOT'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBON U
AKOJIOTHYECKOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIEUEHUU YCIIOBUM
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAy4YHOW TPAMOTHOCTH: TIOHMMaHHUSI CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONUXCS JAHHBIX C IEJIbI0 IOTyYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pasNUYHBIX cepax MpodhecCHOHATHHON

JNEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMpeaMera «XHUMHUsS» Ha
YPOBHE CpeIHero o0uiero 00pa3oBaHus BKIHOYALOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEHU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpus, UCCIIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHHUBEpCcaJbHble yueOHbIE JIEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEpPCaJbHbIE yueOHBIE
JEUCTBUSA B II03HABATEIIBHOW Y COLIMAIBHON MPAKTHUKE.

MeranpenMeTHbIE peE3yJbTaThl OTPAXAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AEeHCTBUAMMU:

1) 0a30Bble JIOrHYecKHE AeHCTBUSI:

CaMOCTOSITENIbHO (pOPMYJIUPOBATEH U AKTYaJIU3UPOBATH IPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMHU LIEJISIMU;

UCIIOJB30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBILIUIEHUS —
BBIJIEJATh XAPAKTEPHBIE NPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



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

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KJIAacCU(PUKAIMU 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, (DOPMYITUPOBAThH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICNIU, MPEOOPA30BHIBATH MOACIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB M XUMHYECKUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKa3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHUs ¥ BBIBOIBI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUSI,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOHW HCCIEAOBATENICKOW U MPOEKTHOM
NESATETHPHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
NOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, NPUMEHEHUIO pPA3JIUYHBIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OpPUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX UHPopManuu (Hay4dHO-
NOMyJIsipHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTEpHeTa), aHanmM3upoBaTh WHPOPMAILIMIO PA3IMYHBIX BUAOB U (opM
peJCTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHbIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHUE CpEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS IIPEJIOKEHHON 3a]1a4H;

BBICTYNIATh C MpPE3EHTAlMEd pe3yJIbTaTOB IMO3HABATENBHOW JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHAa MHCHUSIMU.

OBJ1a/iecHHe YHUBEPCAIbHBIMH PeryITUBHBIMH JeHCTBUAMMU:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, Onpenessis €€ Lead M 3aJayd, KOHTPOJIMPOBAaTH M IO MEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHMM Y4E€OHBIX M HCCIIEIAOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CrMOCO0 WX peleHUuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHX PEAKLUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JAESITEIbHOCTU HA OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOHM  COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPa, POJM XHMHUU B I[IO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHHS TPAKTUICCKUX 3a71ad
M 9KOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPHPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HaHHMM, KOTOpass  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHus, U30MEPbl, TOMOJIOTHYECKUIN PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ] U a30TCOJAEpXkAIIUe COSAUHEHHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTUHEHHS); TEOPUHU U 3aKOHBI (TEOPHs] CTPOCHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK XUMHH, MHPOBO33PEHUYCCKUEC 3HAHUSA,
JeXalle B OCHOBE MOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTOJIOTMYECKHUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOMYUYCHUH H
0€30macHOM HCIIOJIh30BAHUN BaXKHEUITUX OPraHWYECKUX BEMIECTB B OBITY U
IIPAKTUYECKOHN JACATCIBHOCTH YEIIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS TPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

c(hOpPMHPOBAHHOCTh YMECHHH HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKMX BEHIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
U3TOTABIMBATH MOJCIH MOJIEKYJ OPTraHWYECKUX BEIIECTB ISl WILTIOCTPAIIMA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
OpraHWYECKUX BEHIECTB MO HX COCTaBy M CTPOEHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coenuHeHuil (yriaeBOJOpOIbl, KUCIOPOJ U a30TCOAepIKallue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckor Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPUBUAJIBLHBIC
HA3BaHUS OTJACIBHBIX OPraHWMYECKUX BEIIECTB (ITHJICH, MPONMWICH, AalleTHJICH,
STUJICHTIUKOJb, TIUIEpHH, (HEeHOI, (PopManbaeTui, aneTalbIeTHa, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIOTA, CTE€APUHOBAsI KMCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACISITh BHUABI XUMHYECKON CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWUJICH, alleTUJICH,
Oyraauen-1,3, metunOyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIMH C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMUCIEHUS MO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU MPOIYKTa
peaKknuy IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMUU TIPHU W3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUW TUIAHUPOBATh H BBIMOJIHATh XHUMHYCCKUHN
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIECTB, JCHATypalsi OCNKOB NMPH HArpEBaHWU, I[BETHHIE pEaKIu OETKOB) B
COOTBETCTBHUM C TMPABWJIAMH TEXHUKH OE30MMACHOCTH TIPH OOpalieHud C
BELIECTBAMU U JAOOPATOPHBIM OO0OpPYAOBaHUEM, TPEACTABIATH PE3YJbTAThI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIUPOBATH BEIBOBI HA OCHOBE dTHUX PE3YJIbTATOB,;

c(hOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XUMHYCCKYIO
uH(OpMaIMIo, TOTy4aeMyr0 U3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3J0POBbSI M OKpYXKarolleld MNpUpPOIHOM Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica mokaszarens [IJIK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIlleHUs HX BPEIHOrO0 BO3JEHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 00yYaronuXxcsi ¢ OrpPaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBbs: YMEHHUE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaloIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpains s 3amucu XuMHYecKux

bopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPa, POJM XHUMHUU B IIO3HAHUU SIBJICHUM
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJI PEUICHUS MPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpass  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(koBaJIeHTHas, MOHHAsA, METaJUINYeCcKasi, BOJOPOJIHAS ), KpUCTAJUTMYECKas PeIIETKa,
TUMBl  XUMHUYECKUX  PEAKIMMA, PacTBOp, IJICKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JTUCCOIUAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON auccouuanuu, nepuoandyeckui 3akoH [[. M. Menneneena,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
OpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUU S3bIK XUMHUHU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XWMHYECKHUX SIBICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM UCTOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN IEATEILHOCTH YEIIOBEKa;



c(OPMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTEpHBbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCHOJB30BaTh XHMHUYECKYI0 CHMBOJMKY MJIs
cocraBieHUss (OpMyJl BELIECTB W  ypaBHEHUH XMMHMUECKHUX  PEaKIHi,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAIIEHAsI U3BECTh, INTHEBAS COJA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OIpPENEsITh BaJCHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBSA3M (KOBaJIEHTHAsl, MOHHAs, METANINYECKasi, BOJAOPOHASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISIpHad,
MOHHAs!, METAJJIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpEneIEHHOMY Kilaccy/rpymnmne
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIBI M HEMETAJIbI, OKCUJbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

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

c(OPMHPOBAHHOCTh YMEHUM XapaKTepHU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHMX 2JJIeMEHTOB |—4 mnepuonoB llepuogudeckoil CHCTEMBI
XUMu4eckux sieMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX DJIEMEHTOB M MX COEIWHEHUU
10 neprojaM u rpynmnam Ilepruoaudeckoil cucTeMbl XUMHYECKUX 3J1IeMeHTOB /[]. M.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHUU  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOPraHMYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKLIUU I10
pa3aMYHbIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolliux BELIECTB, TEIIOBOMY
3¢ ¢ekTy peakuuu, U3MEHEHHUIO CTENEHEM OKHCIIEHUS 3JEMEHTOB, 0OpaTUMOCTU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(OpMHPOBAHHOCTh YMEHHUI COCTaBJIATh YPABHEHMS PEAKIMM pazIUUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOrO 0OMEHa, yUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKINH, TOITBEPKIAIOIIHEC
KAUEeCTBEHHBIA COCTAB pPAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpMHPOBAHHOCTh yYMEHHH  pPaCKpbIBaTh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEeaKIMK OT Pa3TUYHBIX (PAaKTOPOB; XapaKTEep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictaus (mpuniuin Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepuU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIMWX HAYYHBIX MPUHIIHAIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MOHSITUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUW Ta30B
IPY XUMHYECKUX PEaKIMsIX, MAcChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPrUU;

c(hOopMUPOBAHHOCTH YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOU
NOCy/ZI0M U J1abOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUW TUIAHUPOBATh W BBINONHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa,
ONpPENCIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHJUKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIUH,
peaKiuu MOHHOTrO OOMEHa, KaueCTBEHHBIC pEeakluu Ha cylbdar-, kapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
0e30MmacHOCTH MpHU O0paIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOrO0 SKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUUYECKU aHAIM3UPOBATH XHUMHYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHHKaIu, THTepHEeT U Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKpY)KAIOIIEH MNPUPOJHON Cpefbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIS. O0YYaroIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne ni/m Kontpoasnsie IIpakTnueckme
NPorpamMmsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypcsl
[IpenmeT oprannueckoi xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX coeruHeHnd A. M. 4
byrneposa
7
2.2 I
peaeNbHbIE YTIE€BOA0POAbl — aJIKaHbl 2
3.3 HenpenenbHble yrieBoJOpO/Ibl: AJIKEHBI, 9 1
AJKaINCHBI, ATKUHBI
ApoMaTH4ecKue yriieBoA0pOIbI 6
34 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U UX 5 1
' nepepaboTka
Hroro no pazneny 19

Paznen 4. Kucjiopoacoaep:kaiiue opraHu4ecKue coe{HHeHHsI
4.1 Cruptel. ®enon 4

42 Anbaeruapl. KapOOHOBbBIE KHCIIOTHL.
' CroxHbIe 3QUpBI



4.3 YraeBoanl 5
Hroro mo pazneny 18

Pa3zgen 5. A3oTconepikanime oprannyeckue coeIuHEeHHSsI
51 AMuHBL. AMUHOKHUCIIOTHL. belku 6

Uroro no pazgeny

Pa3znen 6. Xumuueckue peakuuy B OpraHUIECKON XUMu 3 0
6.1.Tunbl XUMHUYECKUX PEAKLUI B OPraHU4ECKOW XUMHUH
Pasjen 7. BbicokoMoJIeKY IsIpHbIE COeTUHEHHS
7.1 [Tnactmaccel. Kayayku. Bonokaa 2

Hroro no pasaneiny

Paszpnen 8 Xumus v KU3HB 5
8.1 Buramunbl. @epmentsl ['opmonsl. JlekapcTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMbI

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [leprnonnueckas cucteMa XUMHUYECKUX
snemenToB JI. . MenaeneeBa

12 Crpoenue BeniectBa. MHOrooopasue
' BEIIECTB

1.3 XUMHUECKUE PEAKIIUN

Uroro no pazgeny

Pa3nea 2. Heopranmueckasi XuMust

2.1 Merasuisl

2.2 HewmeTramnel

23 CBsI3b HEOPIraHMYECKUX U OPTaHMIECKHX
' BEIIECTB

Hroro no pasueiny

Pa3zgea 3. XumMus 4 ;Ku3HL

3.1 XUMUS U KA3HBb

KoanuyecTBO 4acoB

Bcero

13

17

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bub6nunorexa LIOK
https://m.edsoo.ru/00adb59e

but6nmoreka [IOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mnoreka LIOK
https://m.edsoo.ru/00adbe9a

bubanoreka LIOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Uroro no pazgeny 4
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IHNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

10

11

12

Tema ypoka

[IpenmeT oprannueckor XUMMUH, €€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHUs1 OpraHUYECKUX COSTMHEHHUM A.

M. ByTiiepoBa, €€ OCHOBHbIE MTOJIOKEHUS
[IpencraBnenue o KIaccuPpUKAIUU
opraHuveckux BemiecTs. Homenknarypa
(cuctemMaTnyeckas) U TPUBHAJIbHBIE Ha3BaHHUS
OpPraHn4Y€CKuX BCIICCTB

Crpoenue aToma yriiepoaa. BameHTHbIe
COCTOSIHMSI aTOMa

Krnaccudukanus opraHu4ecKux COeTUHEHHH 10
(GYHKIIMOHAJIBHBIM TpyTIaM

Knaccudukanus opraHn4eckux COeIUHEHU Mo
(YHKIMOHATIBHBIM TPYIIIaM

OCHOBBI HOMEHKJIATypbl OpraHU4YECKUX
COCIMHEHUIN

N3omepust B OpraHM4eCcKOil XUMHH U €€ BUJIbI

Pemenue 3aga4 Ha BBIBOJ MOJIEKYJISIPHOM
(bOpMYJIBI OPraHUIECKUX COSTUHEHUHN
O06o001IeHNEe ¥ CHCTEMATH3aLIMs 3HAHUI O
CTPOCHHH U KJIACCH(PUKAIIMKI OPTaHHIECKHIX
COCIMHEHUH

Kontponbhas padora Ne 1 no teme "Crtpoenue u
KJIaCCH(UKAIIHS OPraHUYECKUX COSTUHEHUI"
AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHMA

KoaunuyecTBo yacos

Bcero

KonTpoan
HbIE
padoTsI

IIpakTuec
KHe
padoThbI

DIIeKTPOHHBIEC TTUPPOBHIC
o0Opa3oBaTeNbHbIE pecypcbl

bubmmoreka [JOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0
but6nmoreka [IOK
https://m.edsoo.ru/00adbe9a
but6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c
bubmmoreka [JOK
https://m.edsoo.ru/00adcade

bub6nunorexa LIOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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[TpakTuueckas padota Nel "kauecTBEeHHBIN
aHaJIU3 OPraHUYECKUX COeTUHEHUIT"
AJIKEHBI: COCTaB ¥ CTPOCHUE, U30MEpHs

XUMHUYECKUE CBOWCTBA AJIKEHOB

IIpakTrueckas padora Ne 2. «Ilomyuenue
STUJIEHA U U3YYEHHE €T0 CBOMCTBY
O060011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
temaM "Ankansl" 1 "AjkeHb!"

Ankanuensl. byranuen-1,3 u metunOyranuen-
1,3. [lonmydyeHre CHHTETUYECKOTO KayuyKa
PE3UHBI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psll. AETUIIEH —
MPOCTEUIIINNA MPEICTABUTEIIb ATIKHHOB
Brruucnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

XUMHYECKUE CBOMCTBA AJIKUHOB

Ankanauensl. Ctpoenue.Mzomepust
[{uknoankaHbL,UX CTPOEHUE,U30MEPHUS,CBONCTBA
Apenbl: 6eH3011 U TOIy0J. TOKCHYHOCTH apeHOB
Xumuueckue cBoiicTBa 6enzona.llpumenenue
['eHeTnueckas cBs3b yrieBOIOPOIOB,
IIPUHAJISKAIUX K PA3JIMYHBIM KJIaccaM
[IpupoaHbIE HCTOYHUKH YIIJIEBOJIOPOIOB:

MIPUPOJIHEIN Ta3 U MOy THBIE HEPTSIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadoTKU

https://m.edso0.ru/00add5d8
bubnuorexa [JOK
https://m.edsoo.ru/00add8b2
bubmuorexa [JOK
https://m.edsoo.ru/00add9d4
bubanoreka LIOK
https://m.edsoo.ru/00addd12
but6mmoreka [IOK
https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

bubnunorexa LIOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK
https://m.edsoo.ru/00ade104

bu6moreka [JOK
https://m.edsoo.ru/00ade348
bu6mmoreka [JOK
https://m.edsoo.ru/00ade488
but6mmoreka [IOK
https://m.edsoo.ru/00ade64a
bubmanoreka LIOK
https://m.edsoo.ru/00ade64a
but6nmoreka [IOK
https://m.edso0.ru/00ade802
but6mmoreka [IOK
https://m.edsoo.ru/00adea28
but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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[IpuposHbIE HICTOYHUKH YIJIEBOAOPOOB:
IPUPOIHBII ra3 U NOMyTHbIE HE(TIHBIE ra3bl,
HEDTH U IPOJYKTHI €€ nepepadoTKu
Pemenne pacyeTHbIX 3a1a4

O06o006menne 3Hanmii o Teme "YrieBonopoasr"

KonTponbhas padborta Ne2no pazaeny
«YTIIeBOIOPOIBI»

HpenenLHHe OOAHOATOMHBIC CIIMPTHL: MCTAHOJ U
sTaHoia. BomopoaHas cBsi3b

XUMHYeCKre CBOMCTBA MPEAEIbHBIX CITUPTOB

MHOroaToMHbl€ CIUPTHI: TUIECHIIIUKOIb U
TIIMLEPUH

®deHo: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
[TpakTuueckas padora Ne3 "Cnuptsl u ¢peHombI"

AJBIETUIbL;
Kiaccudukanus,u3omepus, HOMEHKIaTypa
XUMHUYECKHEe CBOMCTBA aJIbIIETUI0B

[Tpaktuueckas padotaNed "I'uapokcuibHbIC U
KapOOHUJIbHBIE IPOUBOJIHBIE YTIIEBOAOPOIOB"
CucremaTtu3zaius u 0000IICHHE 3HAHUN O
cupTax.deHonax u KapOOKCUITBHBIX
COCIMHEHUSIX

Pemenue pacueTHbix 3a1a4

Kontponbhas padota Ne3 o teme "CrnupThl 1
benomnsr"

KapOoHOBBIE KHCITOTHI,HX
CTpoeHHe,Ki1accuhUKaIus

bubmmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6manoreka LIOK
https://m.edsoo.ru/00adf004
bubmmoreka [IOK
https://m.edso0.ru/00adf180
bubmmoreka [IOK
https://m.edso0.ru/00adf306
but6mmoreka [IOK
https://m.edsoo.ru/00adf518
but6mmoreka [IOK
https://m.edsoo.ru/00adf68a
but6mmoreka [IOK
https://m.edsoo.ru/00adfc20
bubmnoreka LJOK
https://m.edsoo.ru/00adfd9c
but6mmoreka [IOK
https://m.edsoo.ru/00adfebe
but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
butmmoreka [IOK
https://m.edsoo.ru/00ae027e
bubmmoreka [IOK
https://m.edsoo.ru/00ae054¢

butmmoreka [IOK
https://m.edsoo.ru/00ae080a

bub6nunorexa LIOK
https://m.edsoo.ru/00ae0bf2
bubmoreka [JOK
https://m.edsoo.ru/00ae0el18
but6mmoreka [IOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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XUMHUUECKHEe CBOMCTBA KapOOHOBBIX
kuciot.lIpumenenune

ITpaktnyeckas padora Ne 5. «CBolicTBa
pacTBOpa YKCYCHOM KUCJIOTBD»
Pemenne pacueTHbIX 3a1a4

CrnosxHbie 2GUpbI KaKk IPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

ITpakTnueckas padora Ne6 "CuHTE3 CII0KHOTO
a¢upa"

XKupsl: runponan3, npuMeHeHne, Ouoaoruvyeckas
POJIb KHPOB

CucreMaruzanys 1 0000IeHNe 3HAHUHN 110
teMe"KapOoHoBbIe KUCTOTHL CIIOKHBIE

s¢upsl. XKuper"

KonTponbhas padora Ne4 no teme "KapboHoBbIE
KHUCJIOTBI U UX TIPOU3BOIHbIE"

VYTrneBoasl: cocTaB, Kiaccuukanus.

Monocaxapubl: TJII0K03a, (ppyKTOo3a, caxaposa

[Momucaxapuasl. Kpaxman u nemnmnronosa kak
HPUPOIHBIE MTOJIUMEPHI
[Tpaktuyeckas padora Ne7 "YraeBoas"

CucreMaruzanys 1 0000IIeHHE 3HAHUHN 110
Teme"Yriaesoas!"

AMUHEL

CTpOCHHUE,KJTacCH(PUKAIIHI, HOMEHKIaTypa
AMMHOKHCIIOTHI Kak aM(OTEepHbIC OPraHUYECKHE
COCIMHCHMS, UX OMOJIOTHYCCKOC 3HAUCHUC.,
Ilentnabl

benku kak mpupoIHbIE BHICOKOMOJIEKYIISIPHBIE

but6mmoreka [IOK
https://m.edso00.ru/00ae1156
bu6mnoreka LIOK
https://m.edsoo.ru/00ael1156
bubmanoreka LIOK
https://m.edsoo.ru/00ael278

bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6moreka [JOK
https://m.edsoo.ru/00ael5e8

bub6nunorexa LIOK
https://m.edsoo.ru/00ael15e8

bu6moreka [JOK
https://m.edso0.ru/00ae1886
but6mmoreka [IOK
https://m.edsoo.ru/00aelae8
bubmmoreka [IOK
https://m.edsoo.ru/00aelc64
but6nmoreka [IOK
https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
https://m.edso0.ru/00ae1d86
but6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmmoreka [JOK


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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COEJIMHEHUS
[TpakTuaeckas padora Ne8"UnenTrdukaus
OpraHNYeCKUX COeTUHEHUMN"

HyxknenHoBble KUCTOTHI

KonTponbhas padora Ne5 o Teme " VriaeBos! 1
a30TCoAEpKAIINE COCTUHEHUS2

OcCHOBHBIE NOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN

OCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COEUHEHU.
[InacTmacchl, KaydyKH, BOJIOKHA

THIBI XUMHUYECKUX PEAKIUI B OpraHUIeCKON
XVUMHH:TIPUCOEINHEHUS U 3aMEILIECHUS

THIIBI XUMUYECKUX PEaKIUi B OpraHU4eCKON
XUMUU:OLICTUICHHS] U U30MEPHU3ALUU
CucremaTtu3zanus u 0000IeHHE 3HAHUN O TUIIAX
XUMHUYECKHUX peakiuii”

HtoroBas koHTposbHAs paboTa

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00ae3de8

bubnuorexa [JOK
https://m.eds00.ru/00ae1750

bu6mnoreka LIOK
https://m.edsoo.ru/00ae3f50

bubmmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a
bu6moreka [JOK
https://m.edsoo.ru/00adb33c

bu6mnoreka LIOK
https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AIIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypaius aToMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
CHCTEMa XUMHYECKUX d1emMeHToB JI. M.
MeHneneesa, ux CBsi3b C COBPEMEHHON
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JICMEHTOB U UX COCIMHCHUM I10
rpynmnam u neprojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3nmemenToB /.M. Meneneena B
pPa3BUTHUN HAYKH

Crtpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOM
cBs3u. BonopoaHast cBsA3b

BasieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHb okucieHus. BerecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TousiTne o nucnepcHbIx cucteMax. MICTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 1o
BEILIECTBA B pacTBOPE

Kiaccudukamnus 1 HoMeHKIaTypa
HEOpPraHWYECKUX coeuHeHui. [ eneTnueckas

KoanuyecTBO 4acoB

Bcero

KonTposbHbIe padoThl

IIpakTHyeckne padboThI
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11

12

13

14

15

CBA3b HCOPraHMYCCKHUX BCUICCTB, pa3JIMYHBIX
KJI1aCCOB

Knaccudukanus XuMu4eckux peakiuui B
HEOPraHMYECKON U OPraHN4EeCKOW XUMHH.
3aKOH COXpaHEHMs MACCHI BEILIECTB; 3aKOH
COXPAHEHHUsI U NPEBPALCHUS YHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTUMbIe peakiuy.
XUMHUYECKOEe PaBHOBECHE

[TpaxTnueckas padora Ne 1. «BausiHue
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKLIUN»

DnekTponuTndeckas auccorpanus. [lorstue o
BOZIOpOAHOM MoKka3atene (PH) pactBopa.
Peaxiiun nonnoro o6mena. ['maponus
OpPraHUYECKHX U HEOPTaHUIECCKUX BEIICCTB

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLINU.
[TonsiTue 00 31EKTpOIHU3€E PacIUIaBOB U
pacTBOpPOB COJIE

KonrponsHas padota no pasaeny
«Teopernyeckue OCHOBBI XUMHH»

Mertaiubl, ux nojoxenue B [lepuoguueckoit
CHCTEeME XMMHUYECKuX 3jaeMeHToB /I, 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01Me PU3NIECKUe CBOMCTBA
METaJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIpsKEHUN METaJUIOB
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XyUMHUYeCKHe CBONCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIUii, KaJIbLIUA, MarHuu,
ANFOMHUHHA) ¥ UX COeTUHEHUI

XuMHYECcKue CBOMCTBA Xpoma, MEJIU U UX
COE€IUHEHNN

XUMHYECKHE CBOMCTBA IIMHKA, JKeIe3a U UX
COeIUHEHUN

[TpakTiueckas pabota Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«Meramnsn"

Hewmerannsl, ux nonoxenue B [leprnonnueckoi
CHUCTEME XMMHMUYECKUX dieMeHTOB JI. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

Pu3nYeCcKre CBOMCTBA HEMETAIIIOB.
AJTOTpONMS HEMETAJUIOB (Ha IpUMEpe
KHCTIOopoJia, cephl, hocdopa u yriepoaa)
XUMHUUECKUE CBONCTBA TAJIOTCHOB, CEPhI H UX
COeIUHEHNN

XuMu4eckue cBoOMcTBa a30Ta, pocodpa u ux
COEUHEHUN

XWMHYECKHE CBOMCTBA yTIepo/ia, KPEMHHS U
UX COEIUHEHUMN

[IprMeHeHne BaKHEUIINX HEMETAJIIIOB U UX
COeIUHEHUN

O0o001IeHre U cUcTEMAaTH3allKg 3HAHUH 110
TeMe «HemeTamen. Beraucienns mo
ypaBHeHI/IflM XUMHUYCCKUX peaKuHﬁ nu
TepMOXI/IMI/I‘-IGCKI/Ie paC‘-IéTLI
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34

[TpakTiueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTAIBHBIX 33134 110 TeMe
"HemeTramnbr"»

KoHTtponbHas paboTa mo teMam «MeTauis» 1
«HemeTtamien)

HGOpFaHHqCCKHG " OPraHn4€CKUC KHUCJIOTHI.
HGOpFaHquCKHe " OpraHu4YCCKUC OCHOBAaHUS

AMoTepHbIe HEOpraHUYEeCKUE U
opraHuueckue coenuHeHus. [ enernueckas
CBSI3b HEOPTAaHMUECKUX U OPTaHUYECKUX
BELIECTB

Ponp xumuu B o0ecrieueHIH SKOJIOTHIECKOM,
HHEPreTUYECKOH U MUILEBONH OE30M1aCHOCTH,
pa3BUTHU MEIULIUHBI

[IpencraBneHus 00 OOMKX HAYUHBIX
IIPUHLINAIIAX IPOMBIIIIEHHOTO MTOITYYEeHHUS
Ba)KHEUIIINX BEIECTB

YenoBek B MHUPE BEIIECCTB U MaTCpUaIOB

XHUMHUA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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

* Xumus, 11 knace/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

10 xnacc O.C. TI'abpuensan, A.B. SkymeBa. Xumuu Pabouas terpags. K ydeOHUKY
0O.C. I'abpuensina
Xumust. 10 knace. — M.: Jlpoda, .

10 knacc INabpuensu O.C., bepé3kun I1.H., Yirakoa A.A. u n1p. KoHTponbHbIe 1
npoBepouHble paboTel o xuMuu. 10 krace — M.: JIpoda,

10 xnacc O.C. I'abpuensn, U.I'. Octpoymos, CnankoB C.A. HactonpHas kHUra
yumrens. Xumus. 10 kimace. — M.: llpoda,

10 xnacc O.C. I'abpuensn, N.I'. Octpoymos, E.E. OctpoymoBa. Opranunueckasi XuMust
B TECTax, 3a1a4ax u ynpaxknenusx. 10 kiacc. — M.: JIpoda,

11 xnacc O.C. Tabpuensn, A.B. fAxymesa. Xumun Pabouas terpans. K yueOHUKY
0O.C. I'abGpuensina
Xumwsi. 11 knacc. basoBsiii ypoBers — M.: Jlpoda,

11 xmacc O.C. TI'abpuensH, I'.I".JIpicoBa, A.I'. Beenenckas. HactonbpHasi kKHUTA

yumrtens. Xumus. 11 kmace. — M.: llpoda,

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://m.edsoo.ru/7f41837c
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