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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccutickoit @deneparuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOil 00pa30BaTEIBHOM MPOTPAMMBI CPEAHETO OOIET0 00pa3oBaHUs
(®OIT COO), mnpencraBneHHbix B  DenepasbHOM  TOCYJAPCTBEHHOM
oOpazoBarensHOM cTanaapre COO, c yuyérom KoHuenuuu npenoiaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peamu3yoOlMMX OCHOBHBIE OOpa3oBaTEIbHBIE MPOTPAMMBI, H
OCHOBHBIX TNOJIOXkEeHU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsiokenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbl M0 XUMHUH, K ONPEICICHUIO
oOmel crpateru OOydYeHHs, BOCHHUTAHUS W Pa3BUTHS OOyYaronIuxcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a3o0BOM
YPOBHE  COCTaBWJIM  KOHIenTyadbHble monoxkeHus @®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEpIIAONIMM HTallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. OJTHU IIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaKXKe JKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBbIO U MIPUPOHOM cpefie. Peanuzyercs xumuyeckoe 00pa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpeJIHET0 00IIero 00pa3zoBaHus CpeACTBAMU YIEOHOTO
npeaMera «XuMHUsD, COACPKAHME U MOCTPOCHHE KOTOPOTO ONPEICICHBI B
MPOrpaMMe IO XMMUH C y4ETOM CHCLH(UKH HAyKH XUMHH, ¢€ 3HAYCHHS B
MO3HAHWW TIPUPOJABI U B MAaTEPUATLHOMN >KHU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX 1eneldl W TPHUHIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IUBHUIIM3AIINH, B CO3/IaHUU HOBOM 0a3bl MaTEPUAILHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBIIIJICHUS, B CO3/IaHKE LIETTIOCTHOTO MIPEICTABIICHUS 00 OKPY’KAIOIIEM MUPE Kak
0 €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS] B XMMUU HA OCHOBE
NOHUMAHHS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHUS
B3aMMOCBSI3H MEXKy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JacTSMU TPUMEHEHU .

TecHO B3aUMOAEHCTBYSI C APYTUMU €CTECTBEHHBIMU HaAyKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0 MHPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM
YCHENTHOTO TPY/Ia ¥ )KU3HHU KaXK10T0 wieHa oorecTBa. CoBpeMeHHast XUMHUSI KaK
HayKa CO3MIaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HallpaBJIeHA Ha PEILICHHE
IJI00ANBHBIX TMPOOJIEM YCTOWYMBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOH, TUIICBOM, YKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMU W TPUHIUIIAMUA CPEIHETO OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kimaccel, 06a30BbIi
YPOBEHb M3yUYEHHUS) OPUEHTHUPOBAHO MPEUMYINECTBEHHO HA OOMIEKYIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOAMMYHD UM  JJisi  BBIPAOOTKHU



MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIIOUEHHS B KU3Hb COLMYMA,
OPOJOJDKEHUsT 00pa3oBaHMsl B  Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTaBnslOMUMHA TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUI MO HEOPraHMYECKON XUMUH (C BKIIIOUEHHEM 3HAHUM U3 001Iei
XUMUU) U OpraHudeckoi xumuu. @opMUpoBaHuE JaHHOW CUCTEMbl 3HAHUHN MPU
U3YYEHUH TIpeIMeTa OO0ECIeYrBAET BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuveckas XuMus» cHOpMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K H3Y4YEHHI0 Y4YeOHOro marepuaia U O0OYCJIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpeACNIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCHMUECKOW TEOPUM CTPOCHMSI OPTaHUYECKHX
COCIMHEHMI, a TaKkK€ Ha YPOBHE CTEPEOXHMHUYECKHX U AJIEKTPOHHBIX
IpeICTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YTIEBOJAOPOJIOB /IO CIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX CcOeAUMHEHUN. B Kypce opraHmdyeckod XUMHUU MOJY4YalOT Pa3BUTHE
c(hopMHUPOBAaHHBIE HA YPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHUsI IEPBOHAYATIBLHBIC
NPEICTABICHUS O XUMHUYECKOM CBS3U, KJIACCU(MUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHS, O XUMHUUYECKOU
pEeaKIIMH.

[Tog HOBBIM yriOoM 3peHUss B TpeaMere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuainl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
XUMHu4eckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as u HeopraHmieckas
XUMUSD» 00Yy4arolmUMCs TPEAOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA ¢ 0OIIETEOPETUUECKUX U METOI0JIOTHIYECKUX TTO3UIIHH,
rIy0’ke TOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMHA OSTOr0 3aKOHa — OT
0000111aro1I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cuctema 3HaHUM O BaXXKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUH, a TAKXKE O XUMUUYECKHX PEaKIUIX, UX CYHUTHOCTH H
3aKOHOMEPHOCTSIX MpoTeKaHusi jAomnojHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTaMU COJICpKaHUSI, UMEIOIIUMH KYJIbTYPOJOTUYECKUM M TMPUKIIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3U XHUMHHU C
JIPYTUMHU HayKaMH, PacKpbIBAIOT €€ poJib B TO3HABATEILHON M MPAKTUYECKON
NESTETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHSI K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUHU U MIPAKTUUECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpoOJemMax, CBI3aHHBIX C XUMHEH, KPpUTHIECKH OCMBICIMBATh HH(POPMAIIHIO U
MPUMEHATh €€ JUIsl TIOTOJIHCHMS] 3HAHWW, DEIICHUS WHTEIUICKTYaIbHBIX M|
AKCIIEPUMEHTAILHBIX HUCCJIEIOBATENLCKUX 3alad. B 1enoMm  cojaeprkaHue
y4aeOHOTO TpenMeTa «XUMUs» JaHHOTO YPOBHS M3y4YEHUS OPUEHTUPOBAHO Ha
dbopMupoBaHre y 00YJAIONTUXCS MUPOBO33PEHUECKOM OCHOBBI ISl IOHUMAaHUS
¢dunocodckux uaeH, TakuX Kak: MaTepuaIbHOE €IMHCTBO HEOPTAaHUYECKOTO U
OpraHUYEeCKOTO MHUpPa, OOYCIOBJICHHOCTH CBOWCTB BEIIECTB WX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh NPHUPOAHBIX SIBICHUN IMyTEM DJKCIEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXKTY HOBBIMU (akTaMu W TEOPETHUYECCKUMU
MPEANOCHUTKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUH SKOJIOTHUUECKHUX MPOOIIEM,



a Takke mpoOJjeM cOepeKeHUs] IHEPTeTHUUECKUX PECYPCOB, ChHIPbS, CO3AaHUS
HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B mane pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPaMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsi W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JCUCTBUHM, HMEIONIMX 0a30BO€ 3HAYEHUE ISt
pPa3MYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUsS NpoOsieM, TMOHCKa, aHalu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX JUISI NPUOOPETEHHUS  OIbITA
NPAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEero oO0uiero ooOpa3oBaHus, NpH
OTpENEICHUN COECPKATEIHHOU XapaKTEPUCTUKU IIeJIe M3ydeHHs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIMUOHHO TMPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOJAXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyYCHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHPa, B OCHOBE KOTOPOI
JeKaT KITI0YEeBbIE MOHATHA, GyHAAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE SI3bIKa HayKH, YCBOCHUE U TTOHMMAaHUE CYITHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (QopMupoBaHHUE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX
MO3HAHWSA BEIIECTB M XHMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
npUOOPETEHHS] yMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B PUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOU
KU3HH,

e Pa3BUTHE YMEHUH U CIOCOOOB IESITEIILHOCTH, CBSI3aHHBIX C HAOJI0ICHUEM
U OOBSICHEHWEM XHMHYECKOTO JKCIEPHUMEHTa, COOJIIOJICHUEM IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTEpUCTHUKA LTIl 1 3a7a4 U3yUYCHHUSI
npeiMera B MporpaMMe IO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEro OOIIEro
oOpazoBanusi. CerojHsi B MPENOIaBaHUM XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANnoYTeHHUEe  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHuid  OOydeHws,
OPUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIIAJICIONIET0O HE HA0OpOM 3HAHUK, a (YHKIMOHAIHHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUN
Y IPUMEHEHUS UX B PEaTbHOM JKU3HU IS PEIICHHS MPAKTHYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE IEJIN U 33]Ia4M, KaK:

aganTarys 00yJaronuxcs K yCIOBUSIM JMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHupoBaHWE  HMHTEIJICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEILHOMY  TPUHSATHIO
IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMEHEHHUEM;



dopmupoBaHHe y OOYYArONIUXCS KIFOYEBBIX HABBIKOB (KITHOYEBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAJIbHOE 3HAYCHHE IS PA3JIMYHBIX BHUIOB
NEATEIBHOCTH: PEIICHHMS IMPOOJIeM, TIONCKa, aHaIu3a U 00paboTKkH nH(OpMAITUH,
HEOOXOUMBIX IS MPUOOPETCHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BXHOC MECTO B IIO3HAHWM XHMHH, a TakKe JUIS OIEHKH C ITO3UIIHN
HKOJIOTUYCCKON OE€30ITaCHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYCCKHUX
IIPOIIECCOB HAa OPraHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pPa3BUTHEC IMO3HABATEIBHBIX HHTEPECOB, HHTCILICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO MPHOOPETATh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMU TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHMH JIJIS TIOMCKA H
aHajgu3a Yy4eOHOM MW  HAYYHO-TIONMYJIAPHOH HMH(POPMaUd XHMHYECKOTO
COJICpIKAHUS;

dbopMHpOBaHHE W Pa3BUTHC Yy OOYYAIOIIMUXCSA aCCOIMATHBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YaCTHOCTH, IMpPH IUTAHUPOBAHWH U
IIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImuxcs YOSKIEHHOCTH B T'YMaHHCTHYCCKOU
HaNpPaBJICHHOCTH XUMHUHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIIeM
paIoHaIBHOTO MPUPOIOIIOIE30BAHNUS, TOTIOTHEHHS YHEPTETHUECKUX PECYPCOB
¥ COXpaHCHHS TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXO0IUMOCTH OEPEIKHOTO
OTHONICHUSI K TIPHPOJIE W CBOEMY 37I0OPOBBIO, a TaK)Ke MPHOOPETEHHUS OIbITa
WCTIOJIb30BaHUS MMOJIYYCHHBIX 3HAHUHU IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOImero oOpa3oBaHUs MPEAMET «XHUMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeaMeTHoW obOnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmee ymMcmo 4YacoB, OTBEACHHBIX JUIsI M3y4YCHHUS XUMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hefeno).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyIIbl OpraHUYECKUX BEIIeCTB. [ oMoorus, n3oMepus. XMMUYECKast CBSI3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpeacraBnenne o  KiaccuduUKauu OpPraHUYECKUX  BEILECTB.
Homenkiatypa opraHnueckux coeJuHEHUHN (CUCTeMaTuyecKasi) U TPUBHAIIbHbBIE
Ha3BaHUS BAKHEUILIUX MIPEACTABUTEIICH KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJIEJIMPOBAHHWE MOJEKYJ OPTraHUYECKHX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUU psAn. MeTaH u 3TaH —
IpOCTEUINE MPEACTABUTEIN ajJKaHOB: (M3MYECKHUE U XMMHYECKUE CBOWMCTBA
(peakiuu 3aMellleHHss U TOPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUJIEH U IPONUIEH —
IPOCTEUIINE MPEJCTABUTEIN aJKEHOB: (M3MYECKHUE U XMMHYECKUE CBOWMCTBA
(peakuu TUIPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakiius noaumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtas, ctpoenue, GU3HMUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu raTOreHUPOBAHMS U HUTPOBAHHUS ), TOJTYUYEHUE U IPUMEHEHUE. 10.1y0n:
cocmas, cmpoeHue, @usuueckue U Xumuyeckue ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHYecKkasi CBA3b MEXKIY YIJIEBOAOPOAAMH, NMPUHAJICKANIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYeCKUil), mupoius. [IpoayKTsl
nepepaboTku HeTH, NX TPUMEHEHHE B TPOMBIITUICHHOCTH U B ObITY. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOreHONPOU3BOJIHBIX, MPOBEACHUE MNPAKTUYECKOW pabOThl: MOIyYEHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOIAb W TJIMLEPUH: CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajlllaMH, KaueCTBEHHAs! peakliisd Ha MHOTOATOMHbIE cupThl). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u 3TUICHJIUKOJIS.

@deHoJI: CTPOCHHUE MOJIEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue GpeHona.

Anpnerunpl U kemowusi. DopManpiaeruj,, aleTadbICTHA: CTPOCHHE,
du3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KUCIJIOThI: CTPOEHHE, GU3HUECKIE U XMMUYECKHUE CBONCTBA (CBOMCTBA,
oO11ue 17151 Kj1acca KUCIIOT, peaKilus dTepuuKaIym ), MoJydyeHrue U IpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIIOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxxuble >QUpbl KaKk TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponus
cnoxubiXx 3dupoB. Kupwel. [mwapomus xupo. [IpuMeHeHue KUPOB.
buonoruueckas poab KUpPOB.

VYrneBompl: coctaB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noymMcaxapunbl). [JOko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C
ruapokcusiom meau(Il), okucnenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHNUE B MPUPOJIE, TPUMEHECHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HEeJUTI0NI03bl.  DU3NYeCKre M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAILICHUIL:
poBe/ieHne, HaOJI0/IEHHE M OMMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoMm meau(ll)), MHOrOAaTOMHBIX CIUPTOB (B3aMMOJICUCTBHE TIIUIIEPUHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) m rumpoxcumom memu(ll), B3aumojeicTBHE Kpaxmaya C
MOJIOM), TIPOBEJCHUE MPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMK MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MTPOTYKTOB PEAKITUN ).

A3oTcozepxKalue OpraHnuecKue COeTMHECHMUS.




AMUHOKUCIOTHI ~ Kak  aM(OTepHbIE  OpPraHWYECKHE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypaIlusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DKCneprUMEeHTAIbHbIE METOAbl U3yYEHHUS BEIIECTB U UX IPEBPAIlCHUIA:
HaOJI0JICHNE W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalus OCIKOB
NIpU HarpeBaHUH, [IBETHBIE PEaKIIUN OCITKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcHOBHBIE TOHSITHUS XUMUHU BICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEpP,  CTPYKTYpHOE  3BEHO, CTCNECHb  IMOJUMEPH3AIH,  CpPETHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHEHUN — TIOTTMMEPU3AIHS U TTOJTUKOHICHCAIINS.

OKCnepUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeMeTHBIX CBA3EH NMPU U3YYEHUH OPraHUYECKON XUMUH
B 10 kJlacce OoCyIecTBIsETCS Yepe3 MCIOJIb30BaHUE KAaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHUH, TaK U MOHSATUH, SBJISIFOIINXCS CUCTEMHBIMH JIJISI OT/ACIIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSTHUSA: SIBJIIEHUWE, HAay4YHbIH (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKaIUs, MePUOIUIYHOCTD,
HaAO0JII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmarepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJEKyJa,
ASHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBHOTO TMUTAHUSA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenaparThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI 3leMEHT. ATOM. Sapo aTroma, H30TOMNblL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHHU, MOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacpeesiCHUs AIEKTPOHOB IO OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckut 3akoH u llepuoamueckas cucTemMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[lepuoanueckort cucteMbl xumuyeckux sneMeHToB JI. WM. MengeneeBa ¢
COBPEMEHHOU T€OpPUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIO0KHBIX BEIIECTB IO
rpynmnam v nepuojamM. 3HaueHUe MepUoIMUYECKOro 3aKOHA B PA3BUTUM HAYKH.

CtpoeHue BeliecTBa. XHUMHUYECKas CBsI3b. BHJBI XUMHYECKOW CBSI3U
(KoBaJICHTHasl HEMOJIIPHAS U TIOJISIpHAs, HOHHAsS, METa/UTMIecKas ). MexaHU3MbI
00pa3oBaHUsS KOBAJICHTHOM XHWMHYECKOH CBsA3M (OOMEHHBIM U JIOHOPHO-
akIenTopHelii). BogopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJISIpPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH
MIOCTOAHCTBA COCTAaBa  BEIIECTBA. THUMNBI KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 IUCHEPCHBIX cUCTEMaX. MICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 7011 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX  COCAUHECHUH. Homenknartypa
HEOPraHUYECKUX BEIIECTB. |'€HEeTHUYECKas CBSI3b HEOPTaHWYECKUX BEIIECTB,
MPUHAICKAITUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas peakinusg. Kiaccupukanys XHMHUYECKUX pEaKIUid B
HEOPraHUYECKOW U OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHUS] MACChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPANICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakIuu, €€ 3aBUCUMOCTD OT Pa3IndHbIX (hakTopoB. OOpaTHMBbIS
peakiuu. XUMHYECKOE paBHOBecHEe. PakTOphl, BIHUSIONIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas aucconuanus. CHIIbHBIE W ClIa0ble 3JICKTPOJIUTHI.
Cpena BOJHBIX PaCTBOPOB BEIIECTB: KUCIasl, HEUTpalibHas, ECTOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIUM.

OKCNEPUMEHTAIbHBIC METOJbl M3YyYEHHUsI BEIIECCTB W WX IPEBpAILCHUIM:
neMoHctpanus Tabiui «[lepuoauyeckas cucTeMa XUMHYECKHUX dyieMeHToB J1. 1.
MeHnneneeBay, U3ydeHHE MOJCIICH KPUCTAUITMYCCKUX PEIIETOK, HAOIIOICHUE U
OTNMCaHHUE JCMOHCTPAIMOHHBIX W JIAOOPaTOPHBIX OIBITOB (Pa3yIOKEHUE
MEPOKCHAA BOJAOPOJAa B NPUCYTCTBHUU KaTallM3aTopa, ONPEACICHUE CPEIbl
pacTBOPOB BEIIECTB C IIOMOIIBID YHHUBEPCAIBHOTO HWHIAWKATOPA, PEAKIUU
MOHHOTO 0OMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BnusHue pazmnyHbIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON PEAKITUI.

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHUSIM XHMHUYECKUX PEAKIUHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C MCIIOJb30BAHUEM IMOHSTHUS «MACCOBas
JIOJISL BEILIECTBAY.

Heoprannyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3rmemeHToB JI. V1. MennaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
®U3MYECKUE CBOMCTBA HEMETA/UIOB. AJUIOTPOIHMS HEMETAIOB (Ha INpUMEpE
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKATUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHEHUU.

Mertamnsl. [lonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
anemenToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O0mue hu3nyeckue cBoiicTBa MeTauioB. CIIaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsiJT HAMIPSKEHU METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HaTpWi, Kajaui, KaJablUi,
Mar"ui, aJlOMUHUHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.



OO6mue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHe MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB U WX IPEBpAIICHUM:
W3Yy4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ayu, HaOJIOJICHUE U ONMHUCAHHE JEMOHCTPAIMOHHBIX W
J1a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCH 1A aTFOMUHUS C paCTBOPAMU
KHUCJIOT U IIeJ0Uel, KaYeCTBCHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BelecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEaKIMU BEIECTB,
pacué€Tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CIIU
OJIHO M3 BEIIECTB UMEET IIPUMECH.

XHUMHS U JKU3Hb

Ponp xumum B 00ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX IPUHIMIIAX MPOMBIIIICHHOTO
MTOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTtepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepaMmuKa,
MaTepuaibl A1 SJIEKTPOHUKH, HAHOMATEpHaJIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
yI0OpEeHUs.

XuUMHS U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJIB30BAaHUS IIPErapaToB OBITOBOM
XHMMHU B TOBCEIHEBHOM KU3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanm3zanust MeEXOpeAMETHBIX CBSI3€M NpH  HM3y4YCHUH OOmEeH u
HEOpraHU4YeCKOr XuMUHM B 11 Kmacce oCcyniecTBIsIeTCs Yepe3 UCIIOIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHM, TaK U TIOHITHH, SBISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HaAyYHbIN (pakT, rumoresa, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiIaccHuKamus, IEepUOTUIHOCTh, HaOII0ICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrUsi, Macca, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSHHE BEIIeCTBa, (M3WYCCKHE BEIMYHUHBI H
EJIMHUILIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opraHusMm, OJKOcHUcTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: mMmHEpasnbl, TOpPHBIC MOPOABI, TMOJIE3HBIE HCKOIAEMBIE,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHAYECKas MIPOMBIIIJIEHHOCTb, METaJLTyprus,
MPOU3BOIACTBO CTPOUTEIBHBIX MaTepHUaoB, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOCTRBO, MMUILEBas MIPOMBIIIIEHHOCTb, (dhapMareBTHYSCKAs
MPOMBINJIEHHOCTbD, MPOU3BOJACTBO KOCMETUYECKUX IMPENapaToB, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS MIPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHMSA IIPOITPAMMBI 110
XNMHNHN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBmuMBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUSA
OoOyJaronMMHUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWe OOYyYarOUIUMUCS POCCUHCKON TpaKJaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMUXCsS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpEIMeTa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJeaIaMH POCCUHCKOTO IPaKIaHCKOTO OOIIECTBa, MPUHSITHIMU B
oO0lIIIecTBE HOPMaMH U TIpaBUJIaMHU TOBEACHUS, CIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHPOBAHHOCTh ONBITA TO3HABATEIHLHOM M TMPAKTUYECKON JeATEIHbHOCTH
oOydJaronuxcs Mo peaau3alii MPUHATHIX B 00111eCTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIUTAHUS .

OCO3HaHUS  OOYYAIOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS. O COLMAIBHBIX HOPMax M MpaBUiaX MENKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTCYECTBECHHON XMMUM;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHHUS HAYKU €CTh pe3yJbTatr



JUIMTENIbHBIX ~HAOMIOACHUH, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JEATEIbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYaIIHUSIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHMS MOCIEACTBUIN U HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PpEIICHHH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEeca K MPaKTUUEeCKOMY M3YUYEHUI0 Mpodeccuii pa3IndyHOTO PoOJia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMUHU;

YBaXXEHHUS K TPYLY, JIIOASM TPYAa U Pe3yJbTaTaM TPYJOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPacKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUS! K MPHUPOJE, KaK UCTOUHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BONPOCOB PAllMOHAIIBHOTO MPUPOJONOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCALIMX BpEd OKPYKAIOLIEH
MIPUPOHON Cpelie, YMEHHUsSI TPOTHO3UPOBATh HEOIArONMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;



7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBaHUHK PAIIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEICTaBIICHUs 00 OKPYXaIoleM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEeIIEHUU MPOOJIEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH I  COBPEMEHHOM
UBUJIM3AIMKA: B €€ TYMaHUCTHYECKOM HANpaBIEHHOCTH W BaXXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaNbHOW KYJIBTYpbI, PELIEHUU TJIOOAIbHBIX
npo0sieM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOMH,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnn yCIOBHUM YCEIIHOTO TPyAa U SKOJOTUYECKA KOMGPOPTHOM KU3HU
KaXKJI0TO 4JieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MoJIy4aeMble 3HAHUSA JJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MUpa
U TPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIBIO
MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYCHHIO HOBBIX 3HaHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSAM TPY/ia B pa3IMUHbIX chepax mpodeccuoHaIbHOMN
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOT0 MpeaMeTa « XuMHUs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOUIUXCS
MEXAUCHUILTMHAPHBIC (MeXTpeIMETHBIE) oOl11leHayYHbIe MTOHSATHS,
OTpaXKaIOUIUE IEJTOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HaOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PETryJATHUBHBIE), oOecreunBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBHOM TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHM O0YyJarOIIuXCs;

CITOCOOHOCTH o0yyJarommxcst HCIIOJIB30BaTh OCBOCHHBIE
MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCATbHBIMU
y4eOHBIMM  [MO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JNEUCTBUAMMU.



OBJiiajileHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMHU
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpEACATh LEIN JACATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTU)KEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
WCIIO0JIb30BaTh COOTBETCTBYIOIINE TOHATHS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccU(HUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpPHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCe TMO3HAHUSA, HCIHOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
peACTaBICHUS — XUMHUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUecKas (popMmyiia,
ypaBHEHHE XUMHUUYECKOW PeaKIMu — MPU PEIICHUH YICOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, MPUMEHATh HAa3BaHHBIE MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3YYa€MbIX BEIIECTB W XHUMHYECKUX
pEaKIuu.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TMO3HAHUS U OCHOBBI JIJI1 (POPMHUPOBAHMS TUIOTE3BI IO MIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHMUIA;

BJIaJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS M TPOBEACHUS
YYCHUYCCKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOJIIOAaTh 32 XOJI0M
IpoIiecca, CaMOCTOATEIIBHO IPOTHO3MPOBATh €ro pe3yibTar, (GopMyJIHpOBaThH
0000IIIeHNsT M  BBIBOJBI  OTHOCHTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTAaTOB
UCCIIEIOBAHUS, COCTABIISITh 00O0CHOBAHHBIN OTUET O TIPOJIeTIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW H TPOCKTHOU
NEATEeIIBHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHUSI MPaKTHYECKUX 3a7ady, NPUMEHEHUIO Pa3IMYHBIX
METOJI0B TTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3MYHBIX HWCTOYHHMKAX WHpopManuu (HAy4HO-
MOMyJISIpHAsl JINTEpaTypa XUMHYECKOTO COJEP)KaHUsI, CIPAaBOYHBIC TOCOOWS,
pecypchbl UHTepHETa), aHATM3UPOBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEUYNBOCTH;

(dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSITH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
orbope wuHpOpMAIMK, HEOOXOAUMON IS BBIMIOJHEHUS YYEOHBIX 3a/a4
OIPEACIEHHOTO THUIIA;



NpUOOpEeTaTh OMBIT UCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHUMAIBHYIO (OpMy TpEACTaBICHUS
uHopManmu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCTIONb30BaTh HAy4YHBIM $3BIK B KaueCTBE CpelIcTBa mpu padboTe ¢
XUMHYECKON WH(pOpMaIMel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NISCKUE |
MaTeMaTHYECKHe) 3HAKH ¥ CUMBOJIBI, (DOpMYITbl, a00peBUaTyphl, HOMEHKIIATYPY;

UCTIONB30BaTh M IPEoOpPa30BhIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI B XO/I€ TUAJIoTa H/WUiH
TUCKYCCUW, BBICKA3bIBaTh HACH, (OPMYIUPOBATh CBOM  IPEITIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEIOKCHHOH 3a1a4H;

BBICTYIIaTh C MPE3EHTAINCH PE3yNbTaTOB IMO3HABATEILHOU JCSATEILHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA ~XMMHUYECKOTO DKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
MCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, PeAIM3aIlMU y4eOHOTO MIPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXKICHHUS 1 OOMEHA MHEHHUSMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, OMNpeesis e€ Medu U 3a7adyd, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJIaraéMblii aJIrOpUTM JCHCTBUU TpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEJO0BATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PexTUBHBIN COCOO MX pElICHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTH HAa  OCHOBE
caMoaHaJIi3a U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XuMUsD)
OTpaXkaroT:

c(pOpPMUPOBAHHOCTb MPEJCTABICHHII O XHMHYECKOW COCTABIISIOLICH
€CTEeCTBEHHO-HAyYHOU KAPTUHBI MHUpPA, POJIM XUMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW JJisl PEIICHUS MPaKTHYECKUX
3alad U SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOTHOM CpEJIE;

BJIQJICHUE CUCTEMOM XMMHUYECKMX 3HaHMM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAlOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
o0osoyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTD,
XUMHYECKast CBsI3b, CTPYKTYpHast popmyita (paSBepHyTaﬂ Y COKpani€HHas), MoJib,
MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YTJIEPOAHBIM CKEJeT, q)yHKuHOHanLHaH
rpyIna, paaukaja, W30MEpHs, H30MEpPbl, TOMOJIOTHYECKHMN ps, TOMOJIOTH,
yIIEBOAOPO/IbI, KUCIOPOI M a30TCOACPKALIUE COSTUHEHU S, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS), TEOPUU U 3aKOHBI
(Teopust cTpoeHus OpraHuveckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHEeHUs



Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMUU,
MHPOBO33PEHUYCCKUE 3HAHUS, JICKAIMEe B OCHOBE IMOHUMaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, IMOJYYCHUHU U 0€30MMaCHOM HCIOIh30BAHUU BOXKHEHIITMX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKON JEATCIbHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTePHbIC NMPU3HAKKU MOHATHUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHUS TIPH
OTIMCAaHUU COCTaBa, CTPOCHMS U IIPEBpaIlCHUI OPTaHUYECKUX COSTUHEHUIH;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTaBJICHUsSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMysl OpPraHMYECKMX BEIICCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
M3TOTaBJIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB JJISI MIUTFOCTPAIIUU MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MIPUHAJICKHOCTh U3YUCHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynime coeAuHEHUH (YTJIeBOJOPOJBI, KHCIOPOJ M a30TCOACpIKAIINE
COCMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHEHHUS), JaBaTb WM Ha3BaHHS TIIO
cucrematudeckorr HoMeHkiarype (IUPAC), a Takke IpUBOIUTh TPHUBHAIBHBIC
Ha3BaHUs OTJMICIbHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPHH, GeHOoJ, hopMaIbIAeTha, alleTaabIeT 1, MypaBbUHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJOTa, CTEapHHOBAs KHUCJIOTA,
III0K03a, (PYKTO3a, Kpaxmal, [eJUII0JI03a, TIUIIHUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEICIATh BHUALI XUMHUUYECKON CBS3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. BbytiepoBa 11 OOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPaHECHHS MacChl BEIECTB;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
(bU3UYECKHEe U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IdYHbIX
KJIACCOB OPTaHWYECKHMX BEIIECTB (METaH, 3TaH, STHJICH, IPOIMIICH, aIleTHJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTJIMKOJb,
TIIMIEPUH, (GEHOJ, alleTalbJACTH I, MypaBbUHAS M YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMajl, IIeJUTI0JI03a, aMHHOYKCYCHasi  KHCJIOTa),  WJUTFOCTPUPOBATH
FCHETUYECKYI0 CBSI3b MEXJAY HHUMHU YPaBHCHUSIMH COOTBETCTBYIOIIHUX
XUMHUUYECKUX PEAKIIUH ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTepru30BaTh HCTOUYHHUKH
YTJIEBOJIOPOTHOTO CBIpbS (HE(PTh, TPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepaboTKU U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH BBIYHCICHHUS 110 XHUMHUYCCKUM
ypaBHEHHAM (Macchl, 00bEéMa, KOJTUYSCTBA UCXOHOTO BEIIECTBA MIIM IIPOIYKTA
peaKkIuy IO M3BECTHBIM Macce, 00bhEMY, KOJUYECTBY OIHOTO M3 HCXOJHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITHN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYCHUU BEIICCTB
M XUMHYCCKUX  SBJIICHMH  (HAOMIOJCHUE, U3MEPEHHE, OKCIICPUMEHT,
MOJICITUPOBAHNUE), HCIIOJIH30BATh CHCTEMHBIC XUMHUYCCKHUE 3HAHUS JIJIST TPUHSTHS
pEIICHNH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U X
MIPUMCHCHUEM;

chOpMHPOBAHHOCT, YMEHHMM  COONIIOAaTh  TpaBWja  TOJH30BaAHUS
XUMUYECKON TOCYZ0i U JTa0OpaTOPHBIM OOOpYJOBAaHWEM, a TaKKe IpaBuia



oOpallleHus C BeIeCTBaMU B COOTBETCTBUM ¢ MHCTPYKIUSIMU IO BBITIOJHEHHUIO
Ja00PATOPHBIX XUMHYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (MPEeBpAIllCHUS] OPraHMYECKHUX BEIIECTB IIPM HarpeBaHUH,
MOJy4YeHUE OHTUJICHA W U3YyUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU
OPraHUYECKUX BEILECTB, JCHATypalus OCEIKOB IMpPU HArpeBaHWH, IIBETHHIC
peakiuy OeTKOB) B COOTBETCTBUHU C MpaBUIaMU TEXHUKH O€30MMacHOCTH IIPHU
oOpallleHUH C BEIIeCTBAMHM U JIa0OpaTOPHBIM O0OpPYI0BAHUEM, IPEACTABIATH
pe3yJbTaThl XMMHUYECKOTO0 OKCIEepUMEHTa B (opMe 3amucu YypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUi u (OpPMYJIHUPOBATh BBIBOALI HA OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIMU3UPOBATh XUMUUYECKYIO
uHpOpMaIMIO, TOJIYyYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHopmanmu, aTepHeT U Apyrux);

c(hOpMHUPOBAHHOCT,  YMEHUU  COOMIOJaTh  MpaBUjia  SKOJOTUYECKU
11EJIeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYJIOBOM JAESITEIBHOCTH B MEIAX
COXPaHEHHsI CBOETO 3JI0POBbsSI U OKPYKAIOLIEH NMPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTBH BO3JICMCTBUSL HA KUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crnocoOsl
YMEHBUICHUSI U MPEAOTBPALLCHUS HMX BPEAHOIO BO3JCHCTBUS HA OPraHU3M
YEJIOBEKA,

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3]I0POBbSI: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy 00o03HaueHui JI. bpaiiis 11st 3anucu XUMHUYIeCKUX

dbopmyt.
11 KJIACC

[IpenmetHble pe3yabTaThl OCBOeHUsS Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

cq)opMHpOBaHHOCTL MPEACTAaBICHUN: O XUMHYECKOH COCTaBM}omeI?I
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XWMHUM B IIO3HAHWUU SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS IMPaKTHYCCKHUX
3a71a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHCJICHUS, XUMUYECKas
CBs3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHAS), KPUCTAIIINYECKAs
pEIIETKA, TUIIBI XUMUYECKUX PEAKIIUM, PACTBOP, SJICKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJICKTPOJUTUYECKAS JUCCOLUAINS, OKHUCIWUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XHMHYECKOM peakiui, XUMHUYECKOE PAaBHOBECHUE); TCOPUHU M 3aKOHBI (TEOpUs
AJICKTPOJIUTUYECKON Auccoruranuu, nepuoandyeckuii 3akod J{. 1. Menneneena,
3aKOH COXPAHECHUS MACChl BEILIECTB, 3aKOH COXPAHEHHUS U TPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYCCKHUX SIBJICHUH, (haKTOJOTMYECKHE CBEJICHUS O CBOMCTBAX,



COCTaBe, IIOJy4eHUH U  OE€30MacHOM  HCIOJB30BAHUM  BAXKHEHIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYCCKON JEATEIBHOCTH YeJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBJISTH XapaKTEPHbBIC MPU3HAKU TOHATHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHUS TIPH
OTNMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
coctaBjieHus: (OpMyJT BEIIECTB W YpaBHCHUH XHUMHUYECKUX PEaKIIUi,
cucrematudeckyro HomeHkiarypy (IUPAC) wu TpuBuanpHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIEeCTB (yrapHbId ras, yriaeKuCiblid ra3, aMMHUaK,
raméHas U3BeCTh, HeTaléHas U3BECTh, UThEBas COJa, MTUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHHUM OIpEACIsITh BaJECHTHOCTb M CTEMCHBb
OKHCJICHHSI XUMUUYECKUX AJIEMEHTOB B COCIMHEHHSIX Pa3JIMYHOTO COCTaBa, BU]
XUMHUYECKON CBsI3M (KOBAJCHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAas) B
COCAMHEHUAX, THUMN KPUCTAIMYECKOM pEMIETKH KOHKPETHOI'O BEIIeCTBa
(aToMHas1, MOJIEKYJIsIpHAs, HOHHAS, METAJUTUYECKas ), XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIIe
COEIMHEHUI (ITPOCThIE BEIIECTBA — METAJLIIBI U HEMETAIIbI, OKCHUJIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOUIECKOTO 3aKOHA
H. W. MenzgeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
O0OBACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh DSJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »djemMeHTOB 1-4 mepuonoB Ilepuogmueckoil cuctembl
xuMudeckux aneMeHtoB [I. M. MenpaeneeBa, UCHONB3ys MOHATHS «s-, P-, d-
AJNIEKTPOHHBIE  OpOUTANU»,  «IPHEPreTHUECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COSAMHEHUIN
0 nepuoaaM u rpynnam Ilepruoanueckon CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPKIATh CYIIECTBOBAHNE T€HETUUECKOW CBS3U MEXKy HEOPTaHUYECKHUMU
BEIIECTBAMHU C MTOMOIIbI0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH TI0
Pa3IUYHBIM MPU3HAKAM (YHCTY U COCTABY PEarnpyloluX BEIIECTB, TEMIOBOMY
addeKTy peakiuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
Peakiyy, y4acTUIO KaTaln3aropa);

c(pOpPMUPOBAHHOCTb YMCHHiI COCTABIIATH YPABHCHUS PEAKLUi PasiiIHbIX
TUTIOB, TIOJHBIE M COKpANIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YUUTBIBAS YCJIOBHS, MPU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAWTHh PEAKINH, IOATBEPKIAIOIINE
KAueCTBCHHBIA COCTAB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTMBITHBIM  TyTEM  HMOHBI, MPHUCYTCTBYIOIHE B  BOJHBIX  PACTBOpax
HEOPTaHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA TMOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

c(hOPMHUPOBAHHOCT,  YMEHUW  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PpEaKIMu OT pa3InyHbIX (DAKTOPOB; XapakTep CMEIICHUsS



XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ICUCTBUS (IPUHIIMII
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke cPOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAyYHBIX MPUHIUNAX U
AKOJIOTHYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCOBasl JA0JIA BELIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IIPU XUMHYECKUX PEaKIIHUIX, MacChl BEIIECTBAa WJIM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Ui 00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIUIOBOTO A(h(PeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MACChI
BEIIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTUH;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  NpaBWja  IOJIB30BAHUS
XUMHUYECKON TIOCy/Iol M J1abopaTOpHBIM O0OpYJOBaHHMEM, a TakKe MpaBuia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOTHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (Pa3iloKeHUE MEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIu3aTopa,
ONPEAECIICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUC PA3TUIHBIX ()aKTOPOB HA CKOPOCTh XMMUYECKOM PEaKIIHH,
peakiMi KMOHHOTO 0OMEHa, KaYeCTBEHHBIE PEaKIMy Ha CyibdaT-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMaMm «Metamuib» U «Hemeramisl») B COOTBETCTBUU C INMPaBWIAMU TEXHUKH
O0e3zomacHOoCTH MNpu  OOpamieHMd C  BemlecTBaMU W J1abOpaTOpPHBIM
000OpyZI0BaHUEM, MPEACTABISTh PE3YJIbTAaThl XUMHUYECKOTO HKCIIEPUMEHTA B
dopme 3amucu ypaBHEHUU COOTBETCTBYIOIIMX peakuuidi u (HOpMyIUpOBaThH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIUIO, TIOJNYyYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIWU, ITHTEpHET U JpyTHX);

chOpPMHUPOBAHHOCTh YMEHHMH  COONIOJIaTh IpaBWJIa  AKOJOTHYECKU
11eJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATENHHOCTH B IEJSAX
COXPaHEHHs CBOETO 3JI0POBbsSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONaCHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OIPEICIIEHHBIX BELIECTB,
noHuMast cmbici  mokazatens [IJIK, moscHATP Ha mpuMepax CHOCOOBI
YMEHBUICHUS! W NPEAOTBPALLCHHUS KX BPEAHOTO BO3JIECUCTBUS HA OpPraHU3M
YEJIOBEKA,

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUIAIIMX OOY4YalOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeHHYI0 cucTeMy 0003HaueHuii JI. bpaiins s 3anmucu XuMU4ecKux

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM

[Ipenmer
OpraHn4eCcKOn
xumuu. Teopus
11 CTPOCHUS
OpraHUYEeCKUX
coenuHeHnit A. M.
byrneposa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d0

Hroro no pasneny

Pa3nea 2. Yraesogopoasbl

[Ipenenbubie
2.1 YTJIEBOJIOPOIBI —
AJIKAHBbI

bubmuorexa [JOK
https://m.edsoo.ru/7f4148d0

HenpenenbHusbie
YTIE€BOIOPOIbIL:
2.2 AJIKCHBI,
aJIKa/IuEeHBl,
AJIKUHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f4148d0

2.3 Apomartuyeckue

bu6mmoreka [JOK



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

YTJIEBOJOPO/IBI

https://m.edsoo.ru/7f4148d0

[Ipupoansie
HMCTOYHUKHU

24
yIJ1€BOJIOPOAOB U

ux nepepadoTka

bu6mmoreka [JOK
https://m.edsoo.ru/7f4148d0

Uroro no pazneny

13

Paznen 3. Kuciaopoacoaep:kamnue opranu

YeCKHue CoecAMHEeHUsA

bu6mmoreka [{OK
3.1 Criupre. betion 3 https://m.eds00.ru/7f4148d0
AJLIeruael.
3.9 KapGoHoBsie . bubnuoreka [JOK
' KHCJIOTHI. https://m.eds00.ru/7f4148d0
Cnoxubie 3¢upsl
bu6mmoreka [JOK
33 YTIeBOEI 3 1 https://m.eds00.ru/7f4148d0
Uroro no pazneny 13

Pasnen 4. Azorcoaep:kamm

€ OPTaHNIECCKHE COCITUHCHUSA

AMUHBI. BuG 10K
nOIMoTeKa
41 AMUHOKHCIIOTH!. 3 https://m.edsoo.ru/7f4148d0
benxu
Hroro no pazneny 3

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

Ilnactmaccel.
51

Kayuyku. Bosnokna

2

bu6nmoreka [JOK
https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

Hroro no pazgeny

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CtpoeHue aTOMOB.
ITepuoanueckuit
3aKOH U
11 [lepuoanueckas 3 bubnnoreka IIOK
' cucrema https://m.eds00.ru/7f4148d0
XUMHYECKHUX
snemenToB /I. W.
MenneneeBa
CrpoeHnue BenecTna.
19 leoroo 6 asllie 4 bubmuorexa [JOK
' P https://m.edso0.ru/7f4148d0
BEILECTB
13 Xumuueckue 6 1 1 bu6mmoteka [IOK
' peaxImu https://m.edso00.ru/7f4148d0
but6mmoreka [IOK
Hroro mo pasxery 13 https://m.edso00.ru/7f4148d0
Pa3nea 2. Heopranuyeckasi Xumust
but6mmoreka [IOK
21 Merans: 6 1 https://m.edsoo.ru/7f4148d0
bu6nuoreka [IOK
2.2 H
CMETAILTH J 1 1 https://m.edso00.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

CBs3b

53 HEOPraHUYECKUX U 5 bubmmoreka [IOK
' OPraHUYECKUX https://m.edso00.ru/7f4148d0
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
bubmuorexa [JOK
31 RIMHS 1 SKHSHD 4 https://m.eds00.ru/7f4148d0
Uroro no pazneny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoJsun4yecTBo yacoB JJIeKTPOHHbIE
1| Hara uudgposbie
/ Tema ypoxa KounTtpoJbHbie IIpakTuyeckune
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI padoThI
n pecypcsbl
[TpenmeT opranuyeckoit bubnuoreka [IOK
1 XHUMHIH, €€ BOSHUKHOBCHHE, 1 https://m.edsoo.ru/7f4148d
pa3BUTHE U 3HAYEHHE 0
IIpencraBnenue o
KJIaCCU(UKALIAN
OpTraHNYECKHUX BEIIIECTB. bu6mmoreka [JOK
2 Homenxknarypa 1 https://m.edsoo.ru/7f4148d
(cucremaTuyeckas) u 0
TPUBUAJIbHBIE HA3BAHUS
OpPTaHMYECKUX BEIIECTB
Teopus crpoeHus
OpPTaHUYECKUX COSAMHEHUN bubmorexa HOK
3 P . 1 https://m.edsoo.ru/7f4148d
A. M. byrneposa, e 0
OCHOBHBI€ MOJOKEHUS B
AJKaHBI: COCTaB U CTPOCHUE bubmorexa HOK
4 ' . P ’ 1 https://m.edsoo.ru/7f4148d
TOMOJIOTUYECKHH PSJT 0
MeTaH ¥ 3TaH — bu6mmoreka [JOK
5 MIPOCTEUIINE TTPEACTABUTEIH 1 https://m.edsoo.ru/7f4148d
AIIKaHOB 0
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AJKEHBI: cOCTaB U CTPOCHUCE,

bubmuorexa [JOK

6 . https://m.edsoo.ru/7f4148d
CBOMCTBA 0
OTWUJICH U TIPOIUIIEH — bubnunoreka [HOK

7 IIPOCTEUIIINE TPEACTABUTENN https://m.edsoo.ru/7f4148d
AJIKCHOB 0
[TpakTuyeckas padora Ne 1. bubnuoreka [IOK

8 «[lomyuenue sTunena u https://m.edsoo.ru/7f4148d
M3Yyd4ECHHUE €r0 CBOMCTBY 0
Ankanuensl. byranuen-1,3 u
MeTuaoyragueH-1,3 bubmorexa LIOK

9 ot T https://m.edso0.ru/7f4148d
ITonmy4yeHnne CHHTETUYECKOTO 0
Kay4dyKa U pEe3UHBI B
AJIKUHBI: COCTaB H
0COOEHHOCTH CTPOCHUSI, bu6nmoreka [JOK

10 | roMoOJOTHYeCKHHA Psi. https://m.edsoo.ru/7f4148d
AleTHiaeH — mpocTeimmi 0
MIPEJICTAaBUTENb AJTKHHOB
ApeHbl: 6€H3011 ¥ TOIYOI bubmorexa [JOK

11 DOHBL: oI https://m.edsoo.ru/7f4148d
TOKCUYHOCTH apeHOB 0
Borurcnenus mo ypaBHEHHUIO bubmorera [JOK

12 N yp https://m.edsoo.ru/7f4148d
XUMHUYECKON peaKinu 0
I'eneTnueckast cBs3b bu6mmorexa [IOK

13 | yrmeBomopoIOB, https://m.edsoo.ru/7f4148d

MIPUHAJICKAIINAX K

0
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Ppa3InYHbIM KJIaCCaM

[IpupoaHbIE HICTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

bu6mmoreka [IOK

14 | ra3 u nonyrHbIC HEPTAHBIC https://m.edsoo.ru/7f4148d
rassl, HeQTh ¥ IPOTYKTHI €€ 0
nepepaboTKu
IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: MPUPOAHBIN bubnnoreka [JOK

15 | ra3 u nonyrHbIe HEPTAHBIC https://m.edsoo.ru/7f4148d
ras3pl, HepTh ¥ MPOTYKTHI €€ 0
nepepaboTKu
KonrponbHas pabora no bubmorexa LHOK

16 P P https://m.edso0.ru/7f4148d
pazneny «YTiaeBonopoab» 0
[IpenenbHBIE OTHOATOMHBIE bubnuoreka [IOK

17 | cnupThl: METaHOI U ATAHO. https://m.edsoo.ru/7f4148d
Bosaoponas cBsi3b 0
MHoroaToMHbI€ CIIUPTHI: bubmorexa HOK

18 PTb: https://m.edsoo.ru/7f4148d
ATUJICHIJIMKOJb U TIIMLEPUH 0
DeHOoII: CTPOCHUE MOJIEKYJIBI, bubnnorexa [JOK

19 | ¢usnveckne 1 XUMHUYECKHE https://m.edsoo.ru/7f4148d
CBOICTBA, TPUMEHEHNUE 0
Anpaeruzbl: GopMaIbaery, bubmorexa HOK

20 ASTIBL: Q0P ACTHA https://m.edso00.ru/7f4148d
U aneTanbaerug. AeToH 0

21 OIHOOCHOBHBIE IIPEIETbHBIE bubmmoreka [JOK
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KapOOHOBBIC KUCIIOTHI:
MypaBbUHAas U YKCYCHas

https://m.edsoo.ru/7f4148d
0

[Tpaktuyeckas padora Ne 2.

bu6mmoreka [IOK

22 | «CsolicTBa pacTBOpa https://m.edsoo.ru/7f4148d
YKCYCHOM KHUCIIOTBI» 0
CreapuHOBas U OJIEUHOBAS
—— bubmuorexa [JOK

23 ’ https://m.edso0.ru/7f4148d
MIPEJICTABUTEIIN BBICIIIUX 0
KapOOHOBBIX KHUCIIOT B
Mpbl1a KaK COJIM BBICHIUX bubmuorexa [JOK

24 | xapOOHOBBIX KHCIIOT, HX https://m.edsoo.ru/7f4148d
MorolIee JeicTBrE 0
CrnoxHble 3(upbl Kak
MIPOU3BOTHBIC KAPOOHOBBIX bubmorexa HOK

25 P P https://m.edsoo.ru/7f4148d
KUCHOT. ['MapOoJIn3 CI0KHBIX 0
3¢upoB B
Kupsl: runponus, bubnnorexka [JOK

26 | npuMeHeHHe, https://m.edsoo.ru/7f4148d
OMOJIOrUYECKas POJIb JKUPOB 0
YrieBoasl: COCTaB,
KJaccupuKarus. bubnnorexa [JOK

27 | Baxaelmme npeacTaBUTEINN: https://m.edsoo.ru/7f4148d
IIII0K03a, PyKTO3a, 0
caxaposa

28 Kpaxman u nemironosa kak bubnuoreka [IOK

MIPUPOJIHBIE TOTUMEPBI

https://m.edsoo.ru/7f4148d
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0

Konrponbnas padora mo

- bubmuoreka [JOK
29 pasAsily 1 https://m.edsoo.ru/7f4148d
«Kwucnopozacoaepxkariue 0
OpPTaHHYCCKUE COCTUHCHUS B
AMMHBI: METHJIAMHH H bubmorexa LOK
30 ' 1 https://m.edso0.ru/7f4148d
AHUJIUH
0
AMHWHOKHUCIOTHI KaK
aM(pOTEepHBIC OPTaHNICCKHE bubnnoreka [JOK
31 COEIMHEHMS, X 1 https://m.edsoo.ru/7f4148d
OHOJIOrMYECKOEe 3HAUYECHHE. 0
IlenTuasl
benku kak npupoaHbie bubnuoreka [IOK
32 | BBICOKOMOJIEKYIJIIPHBIE 1 https://m.edsoo.ru/7f4148d
COCIMHEHUA 0
OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK
33 | BBICOKOMOJIEKYJISPHBIX 1 https://m.edsoo.ru/7f4148d
COCJIMHEHU 0
OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEK YJIIPHBIX bubnnorexa [IOK
34 N YIAp 1 https://m.edsoo.ru/7f4148d
coenuHeHUH. [litacTtMacchl, 0
Kay4yKHd, BOJIOKHA B
OBIIEE KOJINMYECTBO 34

YACOB I10 [TPOTPAMME
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11 KIIACC

N KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
/ Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero 6 6 U3ydeHus o0pa3oBaTre/ibHbIE
a0doThI a0oThlI
n P P pecypchbl
XUMHUYECKU 2JIEMEHT. ATOM. Bu6mmorexa [IOK
1 | Dmnexrponnas koHpurypanus 1 https://m.edsoo.ru/7f4148
aTOMOB do
[Tepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema 6 K
bubmuor
XUMHUYECKUX 3jiemeHToB J[. 1. exa L1O
2 1 https://m.edsoo.ru/7f4148
MenneneeBa, nX CBS3b C 40
COBPEMEHHOM TEOPUEH CTPOEHUS o
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMHUYECKUX IJIEMEHTOB H
WX COCJIMHCHUH TI0 TPYIIIaM 1
bu6anoreka LIOK
nepuoiaM. 3HaueHHe
3 1 https://m.edso0.ru/7f4148
NEPUOANYECKOTO 3aKOHA U 40
CUCTEMBI XUMHUYECKUX DJIEMEHTOB o
J.1. Menneneesa B pa3BUTHH
HayKH
Crpoenue BemiecTBa. XuMUuecKas
" . bubnuotexa [JOK
CBsI3b, €€ BUJIbI; MEXaHU3MBI
4 y 1 https://m.eds00.ru/7f4148
00pa30oBaHMs KOBAJIGHTHOU CBSI3U. Q0
Bonoponnas cBs3b _
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BanenTHoCTb.
DIIEKTPOOTPULIATENHHOCTb.

but6mmoreka [IOK

5 Crenens okucnenus. Bemecrsa https://m.edsoo.ru/7f4148
MOJIEKYJISIPHOTO U do
HEMOJIEKYJISIPHOTO CTPOEHHUS
[ToHsiTHEe O IUCIIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJIOUTHBIE bubmmorexa [JOK
6 https://m.edso00.ru/7f4148
pactBOpbl. MaccoBast 107151 40
BEILIECTBA B pacTBOpE
Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN. bubnuorexa [IOK
7 I'eneTnueckas cBs3b https://m.edsoo.ru/7f4148
HEOPraHMYEeCKUX BEIIECTB, do
pa3IM4YHBIX KJIACCOB
Knaccugukarus Xumuueckux
peakuyii B HEOPraHU4ECKON 1
OpraHMYECKON XUMHUU. 3aKOH bubmuoreka [JOK
8 COXpaHEHHUsI MACChI BELIECTB; https://m.edsoo.ru/7f4148
3aKOH COXPaHEHUs U IIPEBPAILCHUS do
SHEPrUH NMPU XUMUYECKUX
peaxkusx
CkopocTb peakiuu. OOpatumsbie bu6muoreka [JOK
9 peakuu. XUMUYECKOe https://m.edsoo.ru/7f4148
paBHOBECHE do
[TpakTuyeckas padora Ne 1. bu6muoreka [IOK
10 | «BnusHue pazauuHBIX (AKTOPOB https://m.edsoo.ru/7f4148

Ha CKOPOCTh XUMUYECKOU

do
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peaKIum»

DNEKTPOIUTHYECKAS
nuccounanusd. [lonstue o
BOZIOpOAHOM Toka3atene (pH)

but6mmoreka [IOK

11 https://m.edsoo.ru/7f4148
pactBopa. Peakiium noHHOTO 40
obMeHa. ['uaponn3 opranndecKux _
Y HEOPTraHWYECKHUX BEIIECTB
OKHUCIUTENILHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIHU bubmaorexa LIOK
12 ' https://m.edsoo.ru/7f4148
[TonsiTHE 00 3MEKTpOIH3E 40
pacIuIaBoOB U pacTBOPOB COJICH o
bubmnoreka IIOK
KonTponbhas pabota no paszueny
13 https://m.edso0.ru/7f4148
«TeopeTndyeckue OCHOBBI XUMHID) 40
MerTamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
bu6nuorexa [IOK
XUMHYECKHUX 3jiemMeHToB J[. 1.
14 https://m.edsoo.ru/7f4148
MenenneeBa 1 0COOCHHOCTHU o
cTpoeHus aromoB. O0mIHe T
dbuznyeckue CBOMCTBa METAILIIOB
CIi1aBel METAJIOB. bubnunorexa LIOK
15| DnexTpoXUMHUUYECKHH Pl https://m.edsoo.ru/7f4148
HaANPSDKEHUH METaJlIoB do
XUMHYeCKHE CBOMCTBA
. . bubnunoreka LIOK
BOXHEHIIINX METAUIOB (HATPHA,
16 https://m.edso00.ru/7f4148

KaJlui, KaJlblui, MarHui,
ATIOMUHUI) U UX COeTMHEHUI

do
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XUMHYECKUE CBOMCTBA XpoMma,

bubnunoreka LIOK

17 . https://m.edso00.ru/7f4148
MEJIU ¥ UX COSUHEHUN 40
XUMHYECKUE CBOMCTBA IIMHKA bubmorexa LIOK

18 N ’ https://m.eds00.ru/7f4148
JKese3a U X COCTMHCHUM 40
[TpakTuyeckas padora Ne 2. bu6nuoreka [JOK

19 | "PemeHne sKCHIEpUMEHTATBHBIX https://m.edsoo.ru/7f4148
3a7a4 o reMe «MeTtauie" do
Hemeramibl, uX MOJI0KEHHUE B
[lepuonnueckoii cucreme bu6nuorexa [IOK

20 | xmmudueckux 3aemeHToB 1. H. https://m.edso00.ru/7f4148
MeHnpeneeBa 1 0COOCHHOCTH do
CTPOCHHS aTOMOB
dusnveckue CBONCTBRA
HEMETaJUIOB. AJUTOTPOIIHS bubnmnoreka [JOK

21 | HemerayuIoB (Ha pUMeEpe https://m.edsoo.ru/7f4148
KHCIJIOpOJia, cepbl, hocdopa u do
yriaepona)
XuUMHUYECKHE CBOMCTBA ralIOTEHOB bubmorexa HOK

22 N ’ https://m.edso0o.ru/7f4148
CEpBI M UX COCTUHEHHM 40

. but6mmorekxa [IOK

XHUMHYECKUE CBOMCTBA a30Ta,

23 N https://m.edsoo.ru/7f4148
docodpa u X coeAMHEHUN 40

24 XUMHYECKUE CBOMCTBA yriepo/a, bubnmnorexa [JOK

KpEMHHA U UX COG)II/IHCHI/Iﬁ

https://m.edsoo.ru/7f4148
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do

[IpruMmeHeHne BaKHEUIINX

bubnunoreka LIOK

25 . https://m.edsoo.ru/7f4148
HEMETAJUIOB U UX COCTMHEHUN 40
O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHuM o Teme «Hemerammby. bubnuotexa [JOK
26 | Bpruncnenus no ypaBHEHUSIM https://m.edsoo.ru/7f4148
XUMHUYECKHUX PEaKIHii U do
TEPMOXUMHYECKHE PACUEThI
[IpakTrueckas padora Ne 3. bu6nuoreka [JOK
27 | «PemeHne s3KCIEpUMEHTAIbHBIX https://m.edso00.ru/7f4148
3agad4 mo teMme "HemeTtamas"» do
bubmnoreka IIOK
KonTponbhas pabota mo remam
28 https://m.edsoo.ru/7f4148
«Meramisi» nu «HemeTamisny 40
Heopranunueckue u opranuueckue bubmuoreka [JOK
29 | xucnotel. Heopranmueckue u https://m.edso0.ru/7f4148
OPraHMYECKHE OCHOBAHUS do
AM@oTepHbIe HEOpraHUYECKHE U
OpPraHU4YE€CKUC COCTUHCHHSI. bu6nuorexa [IOK
30 | Tenermyeckas cBSI3b https://m.edsoo.ru/7f4148
HEOPraHMYECKUX U OPTaHHYECKUX do
BEILIECTB
Pouib xumum B 0OecrieYeHIH
. . bubnunorexa LIOK
9KOJIOTUYECKOU, YHEPTETUIECKON U
31 https://m.edsoo.ru/7f4148

MUIIEBON O€30MAaCHOCTH, Pa3BUTUHI
MEIAIIAHEI

do
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[TpencraBienust 06 0OMUX

HAyYHBIX IPUHIIAIIAX bubmmorexa TTOK
32 b P 1 https://m.edsoo.ru/7f4148
MPOMBIIIIJICHHOTO TTOJTyYeHUS 40
BaOKHEUIIINX BEIICCTB _
YenoBek B MUPE BEIIECTB U bubmorexa LIOK
33 P 1 https://m.edso00.ru/7f4148
MaTEpHaJIOB
do
bubmnoreka IIOK
34 | Xwumus v 310pOBbE YETIOBEKA 1 https://m.edsoo.ru/7f4148
do
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe ooiiectBo «M3naTrenscTBo
«IIpocBemienney

» Xumus, 11 xknacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBo

«HpOCBGIHeHI/IC»

METOJUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

INa6puensa O.C., OctpoymoB WN.I'. Xumus 8-11 knaccel: mporpaMmMbl U
TEMaTUYECKOE TUIAHUPOBAHUE IS 00I1€00pa30BaATENbHBIX YUPEXKICHUM.
H3natensctBo "Muemosuna", 2023

["abpuensn O.C., OctpoymoB W.I'. Xumus. 10-11 kimaccel: MeTonnueckoe

nocoobue s yuurens. U3narensctBo "Muaemosuna', 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya/
http://www.chemnet.ru/

http://him.1september.ru/

http://www.xumuk.ru/

https://infourok.ru/



OueHoyHble MaTepHAJIbl padoyeil NPOrpaMMbl 1O NMpeAMeTy

XUMU

(YKa3zaTb HAUMEHOBAHHUE MIPEIMETA)

Knacc/
[Iporpamma

[lepeueHb UCTIOIB3YEMBIX OLIEHOUHBIX CPEICTB
(ouenounsix MaTepuanos)/ KMol

10-11 xmaccel

Pabouas
nporpamMmma. Xvumus.
10-11 xnmaccel. YMK
["a6puensn O.C.,
C.A.Cnagkos, N.T".
OctpoyMOB

INabpuensn O.C., C.A.Cnagkos, U.I'. Octpoymor Xumust 10
kiacc. Pabouas terpaan (0a30BbIi ypOBEHB)

e [abpuensu O.C., C.A.Cnangkos, U.I'. OctpoymoB Xumus
11 xnacc. PaGouas TeTpans (0a30BbIil yPOBEHB)

e Octpoymos IN.T"., [Tonomapes C.FO. KontponbsHbie n
npoBepoyHbie padboThl K yueOHuky O.C. ['abpuensna, 1.
Octpoymona, C.A.CnagkoBa Xumus 10 kmace

e M.A.Pg6oB Tectsl no xumuu k yueoHuky O.C.
I"abpuensna «Xumus.10. ba3oBblii  ypOBEHBY

e M.A. Ps60B Tecthl o xumuu K yueonuky O.C.
[Mabpuensna «Xumus.11. ba3oBblii  ypoBEHBY

e [.I'JIsicoBa KOHTpOJIbHBIE K IPOBEPOUYHBIE paOOTHI K
yaeOonuky O.C. 'abpuensna «Xumus. 11 kimacc. bazobrii
YPOBEHB»

e ['.I'.JIricoBa KoHTpOJBEHBIE M IPOBEPOUYHBIE paOOTHI K
yaeOnuky O.C. I'aGpuensna «Xumus. 10kmacc. ba3zoBsrit
YPOBEHb

e  OrtkpeiThiit 6anHk 3aganuit @UIIU (11 kmacc) OTkpbIThlit GaHk
TECTOBBIX 3agaHuii (fipi.ru)



https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
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