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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @deneparuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOll 00pa3oBaTENBHOM MPOTrpaMMBbl CPEAHET0 OO0IIero oOpa3zoBaHUs
(®OIT COO), mnpencraBineHHsix B  DenepanbHOM  TrocyJapCTBEHHOM
obpazoBarenbHOoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
denepanuy, peagu3yoONMX OCHOBHBIE OOpa3oBaTEIbHbIE MPOTPAMMBI, H
OCHOBHBIX ToJIOkeHU «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS UM Pa3BUTUS OOy4arolIuXcs
cpeacTBaMHu ydeOHOTO mpeamera «Xumus» it 10—11 kimaccoB Ha 6a3oBom
YPOBHE  COCTaBWJIM  KOHUeNTyadbHble mnosioxkeHus @DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJep>KaHUsl, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKaMH
0011e00pa3oBaTeIbHON  OpPraHU3alliy, SBJISETCS HEOTHEMJIEMON YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJOCTHOM CHCTEME XMMHYECKOTro 0O0pa3oBaHUs. OTH IEHHOCTH KAaCaroTCs
MO3HAHUSI 3aKOHOB MPUPOJbLI, (POPMUPOBAHMS MHUPOBO33PEHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U TIPUPOHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
00yyJaromuxcsi Ha YpoBHE CpPEeHET0 00111ero o0pa3oBaHus CPeACTBAMU yU€OHOTO
npeaMera «XUMHsD, COAEpPNKAHUE U TOCTPOEHUE KOTOPOTO ONpEIeieHbl B
mporpaMMme Mo XMUMHH C y4€TOM CHenuUKd HAYyKH XUMUHU, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJBI U B MATEPHAIBLHON JKM3HU OOIIECTBA, a TAKXE C y4ETOM
o0ImuX 1eneldl W TPHUHIUIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJib B
COBPEMEHHOM UBUJIM3AIMH, B CO3JaHUH HOBOW 0a3bl MaTEPUATILHOU KYJIbTYPHI.
Ona BHOCHMT CBOM BKJIAaI B (POPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO
MBIILJIEHUS, B CO3/IaHKUE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KaIOIIEM MUPE Kak
0 €IMHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS B XMMHUHU Ha OCHOBE



NOHMMAHMS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHUS
B3aUMOCBSI3H MEXKy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMHU
00J1aCTAMU TPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C IPYTUMU €CTECTBEHHBIMHU HAyKaMH, XUMHsI cTaja
HEOTHEMJIEMON YacThl0 MHPOBOM  KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM
YCHEIIHOTO TPYJa U AKU3HU KaKJ0T0 uieHa obmiecTBa. COBpeMEHHAsi XUMUS KaK
HayKa CO3MIaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOI'MI HAaIllpaBJieHa Ha pelIeHUe
IJI00ANbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEIOBEYECTBA — CBHIPbEBOW,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM ¢ O0mMMH LENSIMHU M MPUHLMIIAMU CPETHETO OOILEro
oOpazoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO UM TUIA BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOUYEHHS B KU3Hb COLMYMa,
OPOJOJDKEHUsT 00pa3oBaHMsI B Pa3IUYHBIX O0JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBisAlOIUMHA TIpeAMETa «XUMHUSD» SBISAIOTCS 0a30BbIe KypChbl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsl KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTaHWYECKON XUMUU (C BKIIOYCHUEM 3HAHUI U3 00IIei
XUMUH) U opraHnndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbl 3HAHUH TTPU
M3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuvecKkas XuMmus» c(HOpMHpPOBaHA B MPOTpaMME MO XMMHUH Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaia M 0O0YCIIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pPAa3BUTHEM 3HAHUU Ha  OMNpeAENIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XWUMHH BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUH CTPOCHHS OPraHUYECKHX
COCIMHEHHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKMX U 3JIEKTPOHHBIX
NpeicTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BELIECTBAX JIAIOTCS B PA3BUTUU — OT YTIIEBOAOPOIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckoll XMMHUU NOJYYarOT Pa3BUTHE
chopMUPOBaHHbIE HA YPOBHE OCHOBHOTO 00I1Ier0 00pa30BaHus IEpBOHAYATbHbBIE
NPEICTAaBICHUS O XUMHUYECKOH CBS3M, KIACCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX CTPOCHHS, O XUMHUYECKOU
peaKkuuu.



[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YUYEHHBI Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
TEOpPETUYECKUIl Marepual U (PAKTOJOTUYECKUE CBEACHUS O BEIIECTBAX U
XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mast u HeopraHmdeckas
XUMUS» 00YyYaroluMcs TMPeIO0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C 0OIIETEOPETUYECKUX U METOI0J0OTMUYECKUX TTO3UIIHH,
rIyOXe TOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIIMHA OSTOTO 3aKOHa — OT
o0o0mIaromiei 10 00bACHAIOMEH 1 IPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHMM O BAXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaxX M MPUMEHEHHUH, a TAK)KE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHusl AomnojHsercss B Kypcax 10 m 11 kiaccoB
AJIEMEHTAMH COJICP)KaHUS, UMEIOUIUMU KYJIbTYPOJIOTUYECKUN W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMU, PAcCKpBIBAIOT €€ pOJib B MO3HABATEIbHONW U MPAKTUYECKOU
JESITETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAKEHUS K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUITIOKEHUM XUMUU, TIOMOTalOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobJieMax, CBS3aHHBIX C XUMUEH, KPUTUYECKU OCMBICIMBATh UHPOPMAITUIO U
OPUMEHSTh €€ JUIsl TONOJIHEHUS 3HAHUW, PENICHUS HWHTEUICKTyalbHbIX H
AKCIEPUMEHTAIIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
y4eOHOTo mpeaMeTa «XUMUs» JTaHHOTO YPOBHS M3YUEHHS] OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00y4arOUIUXCs MUPOBO33PEHYECKOM OCHOBBI JJIsI TOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €AUHCTBO HEOPTaHUYECKOTO U
OpraHUYEeCKOTO MHUpPA, OOYCIOBJICHHOCTH CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHUEM, TO3HABAEMOCTb MPHUPOJHBIX SBJICHHN IMYTEM SKCIEPUMEHTA H
pelieHusi TPOTHUBOPEUMM MEXKIy HOBBIMU (akKTaMU M TEOPETUYECKUMU
peANOoChIKaMU, OCO3HAHUE POJIU XMMHUHU B PEIICHUH KOJIOTHYECKUX MPOOIIEM,
a Takke mpolseM COepeKeHHs] YHEPTETUUECKHX PECYPCOB, CBHIPbS, CO3IaHMS
HOBBIX TEXHOJIOTMI U MaTE€pUaJIOB.

B nnane pemeHus 3amad  BOCHHUTAHUSA, Pa3BUTHUS W COLUMAM3ALUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMON MO XUMHM TOAXOJbI K OIpPEICICHUI0
COJICp)KaHUSI W TMOCTPOCHHUS TMpeaMeTa MpeaycMaTpuBarOT (HOpMUpPOBAHUE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUHM, HMEIOMIMX 0a30BOE 3HAYCHHUE TS
Pa3IUYHBIX BHUJIAOB JACSATEIBHOCTU: PEIICHUS TpoOJIeM, TOWCKAa, aHalu3a |
00paboTkn  WHQOpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHHUS  OIbITa
NPAaKTUYECKON M HMCCIEA0BATEIbCKOM JEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE
MECTO B IMIO3HAHUU XUMUH.



B mpakTtuke npenonaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK M Ha YpPOBHE CpeAHEro oOero o0pa3oBaHus, IpU
ONPENEICHUN COJECPKATEIBHOW XapaKTEPUCTUKH IIEJIe M3y4YeHHUs Ipeamera
HaIlPaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
(opMuUpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOOUYECKON TOYKH 3PEHHSI TaKou
MIOAXOA K OINPENEICHUI0 LEJNe W3y4eHUs MpeaMeTa SBISETCS BIIOJIHE
ONpPaB/IAHHBIM.

CorylacHO aHHOM TOYKE 3pEHHUs TJIaBHBIMU LIEISIMHA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (GOpMHUPOBAHHE CHCTEMBl XUMHYECKMX 3HAHUM Kak BaKHEWIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOI
JeXaT KI0YeBble NOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOEHUE U OHMMAaHHUE CYLIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UICTOPUEN
UX Pa3BUTHUS U CTAHOBJICHHUSI,

e (GopMUpOBaHHE W pa3BUTUE MPEJCTABICHUH O HAyYHBIX METOJaX
MO3HAHUS BEIIECTB M XHMHYECKUX pEaKIuil, HEOOXOIUMBIX IS
MpUOOpPETEHUS! YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SABJIEHUN, UIMEIOLIMX MECTO B PUPOJE, B IPAKTUUECKON U NTOBCETHEBHOMN
KU3HH;

e Ppa3BUTHE YMEHUH U CIIOCOOOB AESITEIbHOCTH, CBA3aHHBIX C HAOIIOCHHUEM
U OOBSCHEHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COOJIOACHUEM MpPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakTEpUCTHKA LEJIeH 1 3a7a4 U3y4EHHUSI
npeaMeTa B MpPOrpaMMe€ IO XHMHHM YTOYHEHA M CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbILIEH CTENEHU OTAAETCS
OpEeANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OpUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHUKA 0O0IIe00pa3oBaTeIbHON
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIHOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBs3u C 3TUM mpH U3y4YEHUHM MpeameTa «XHMHsD JOMHHHPYIOLIEE
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KakK:

ajanTtanus 00y4arommxcs K yCIOBHIM AMHAMUYHO Pa3BUBAIOLIETOCSI MUPA,
(opMUpOBaHNE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JINYHOCTH, TOTOBOM K



caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPHUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITIETECHIIMI), UMEIOIIUX YHHBEPCAJIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUIOB
JeSTEIBHOCTH: PEIICHHS MPOOIIeM, TOUCKA, aHaIM3a U 00pabOTKU UHPOPMALIUH,
HEOOXOMUMBIX IJI MPUOOPETEHHUsI OMbITa ACSITENBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B I[IO3HAHMM XUMHUHU, a TaKXKe I OLEHKH C MO3ULUI
AKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIUSHUSA BELIECTB M XUMUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOJHYIO CPENY;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O0y4YarIMXCs: CIOCOOHOCTH CaMOCTOSTENIBHO NPHOOPETAThH
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBHUU C JKHU3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH [IJI TOWCKa M
aHanu3a Y4yeOHOW U HAY4YHO-TIOMYJSAPHONM HHPOpPMAlUU XUMHYECKOTO
COJICp KaHUS;

dbopMupoBaHHE€ U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIILIEHUs, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHWMbI, B YACTHOCTH, MpH IUIAHUPOBAHUU U
MPOBEAECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydYalIIMuxcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HaIPaBJIECHHOCTH XUMUU, €€ BaXXHOW pOJIM B PEHIEHUM TIJI00aJbHBIX MPOOJIeM
pPalMOHAIBHOIO MPUPOAOIOIB30BAHUS, TOMOJIHEHHS IHEPTETUYECKUX PECYPCOB
¥ COXpaHEeHUsI IPUPOTHOTO PAaBHOBECHSI, OCO3HAHUSI HEOOXOIMMOCTH OEPEKHOTO
OTHOIIEHUSI K MPHUPOJIE U CBOEMY 3I0pPOBbIO, a TaKXKe MPHOOPETEHUs OmbITa
WCITOJIB30BAHUS TIOJYUYCHHBIX 3HAHWHN ISl TPUHSATHS TPAMOTHBIX PEIICHUHN B
CUTYaIIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHMs NMPEAMET «XUMUS
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO6riee yucao 4acoB, OTBEAEHHBIX ISl M3YYEHUS XUMHUHU, Ha 0a30BOM
ypOBHE cpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hepento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NIOJIyYEHUH HOBBIX BEHIECTB U MATEPHAIOB. TE€OpHUs CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTypHBIE
(opMyIbl OpraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MepHUsl. XUMUYECKAsl CBSI3b B
OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne 0  KiIacCU(pUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTuieckas) U TpUBUaJIbHbIE
HAa3BaHMS BAKHEUIINX MTPEICTABUTENEH KJIACCOB OPTAaHUYECKHUX BEIIECTB.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIM:
O3HaKOMJIEHHE ¢ oOpa3lamMy OpraHMYECKHX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHUE U
ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUID OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (I1aBjieHUe, 0OYTJIMBaHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUU psan. MeTaH W 3TaH —
IpocCTeHIlne MpeACTaBUTENN alIKaHOB: (PM3MYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN PsAL. DTUIEH U ITPOIMIIEH —
OpoCTeHIlne NMPEeACTaBUTENN AJIKEHOB: (PM3MYECKHE M XHMUYECKHE CBOMCTBA
(peakuuu TrUAPUPOBAaHUA, TATOTCHUPOBAHUSA, THUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOMCTBA (peakius noaumMepusannn). [lomydeHne cMHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALlETWIIEH — TPOCTEMIIMN MPEICTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XHMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUAPATALINH, TOPEHUS ), IOJYUYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, Gpu3nUecKue U XUMUYECKUE CBOWMCTBA
(peakiuu rajoreHupOBaHus U HUTPOBAHUS ), TOJTyUYEHUE U IpUMeHeHue. Tonyon:



cocmas, cmpoenue, Qusuyeckue U XuMmuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NOJYHeHue U npumereHue. TOKCUYHOCTb
apeHOB. |'eHeTHYecKasl CBA3b MEXKIAY YIVIEBOAOPOAAMU, NMPUHAIJIEKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. CnocoObl nepepadboTku HePTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomyKTbl
nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJICHHOCTH U B ObITy. KameHHBIH
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHWE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3HMHbI, KOJUIEKLIUHU
«Hedbtp» u  «Yrojb», MOACIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKOH pabOThI: MOIyYEHUE
JTUJICHA U U3yYEHUE €TO CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, o0bEMma,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 10 U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHbIE OMHOATOMHBIE CHMPTHI. METaHOJN M 3TAaHOJ: CTPOEHUE,
(¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOaHbIE CBS3M MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHOroaromMHble CIHUPTHL. OTWICHIVIMKOJIb W TJIUUEPUH: CTPOECHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO MIETOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

@®eHod: CTpOEHUE MOJEKYJbl, (PU3MYEeCKHe W XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpperunpl U kemowuvi. DPOpMANBIAETH, AUETANBAETUI: CTPOEHUE,
du3nyueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpezeNibHble KapOOHOBbIE KHUCIOTH. MypaBbUHAs U
YKCYCHAsl KUCJIOTBI: CTPOEHHUE, PU3NUECKIEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue 7151 Kjlacca KUCIO0T, pEaKIUs STepUPUKALIMN ), TIOTYyYEHUE U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KMUCJIOTHI KaK MPEACTABUTENMN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.




Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cinoxHbiX ApupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noiMcaxapunabl). [moko3a — mpocTedmuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuom menu(ll), okucinenne ammuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHHE TIFOKO3bl), HAX0XKICHHE B MPUPOJIE, IPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIepUMEHTaIbHBIE METOAbl M3YYEHHUS BEIIECTB U HUX MPEBPAILCHUI:
poBeeHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAILIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOAHOIO BEILIECTBA WU MPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTrcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTEepHblE  OpraHUYECKHE  COEIMHEHHS.
du3znyueckre U XMMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJIIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OenKkoB. XUMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIN3, I€HATYpALMs], KAYECTBEHHbIE pEAKIIMU Ha OEJIKU.

DKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
HaOIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypaIrus OEKOB
MIPU HAarpEeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouieKkyIsIpHBIE COeITMHEHUSI

OCHOBHbIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb IOJMMEpU3alUU,  CPEaHsA



MOJIEKyJIsipHass Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHUI — NIOJIMMEPU3ALHsl U ITIOJIUKOHACHCALHS.

DOKCneprUMEHTAIbHBIE METOABl W3Y4YEHHUs BEIIECTB M UX MPEBPAILCHHIA:
O3HAaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zannst MeXpeIMETHBIX CBSI3€U NPY U3YYEHUH OPTAHUYECKON XUMUU
B 10 Kyacce oCylIeCTBIIIETCS Yepe3 UCIOJIb30BAaHUE KAK OOIIMX €CTECTBEHHO-
HAy4YHbIX MTOHATUH, TaK U MOHATUMN, SIBISIOMUXCS CUCTEMHBIMU JUJISL OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAay4yHble TIOHATHUSA: SIBJICHHME, Hay4dHbId (akT,
TUI0TE3a, 3aKOH, TEOPHsl, aHalu3, CUHTE3, KiaccUu(uUKalus, MepuoaUIHOCTD,
HaOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: wmarepus, DJHEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3UUECKUE BETUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorus: knerka, opranusm, ouochepa, oOMEeH BEIIECTB B OpTaHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOJIbI, >KHUPHI,
bepMeHTHI).

['eorpadus: MuHepanbpl, TOpPHbIE TMOPOJbI, IOJIE3HbIE HCKOIMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOIYKThI, OCHOBBI PAlMOHAIBHOTO MUTAHUA,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE Mpenaparbl, MaTepUaIbl
U3 NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XUMHHU

XUMUYECKHI »eMEHT. ATOM. Sapo aTroma, H30TOMNblL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOUTay, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacnpe/eseHus FJIEKTPOHOB M0 OpOUTAIsIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckuii 3akoH U Ilepuoguueckas cucreMa XUMHUYECKUX
snementoB JI. WM. MenaeneeBa. CBsi3b NEPUOAUMYECKOrO 3aKOHA U
[lepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. U. Mennpeneesa c¢
COBPEMEHHOW TEOPUEN CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CJIOKHBIX BEIIECTB IO
rpyIIaM ¥ NepUoJaM. 3HAYCHHE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XHUMHUYECKasl CBS3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIpHAsl, HOHHAs, METa/UIMYecKas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBSi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJIIDHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. |HWMbl  KPUCTAJUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpraHMYEeCKUX  COEAUMHEHUM. Homenknarypa
HEOPraHWYECKUX BELIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
IIPUHAIEKAIUX K PAa3JIMYHbIM KJIaCCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3IMUHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHueckoe paBHOBecue. DakTopbl, BIUAKOIIAE HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiuTtuueckas aucconuanus. CUIbHbIE U CJla0ble JJICKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUIL:
neMoHctpanus Tadnun «llepuoauyeckas cucteMa XuMU4eckux 3ynemMeHToB /1. U.
MenneneeBay, U3ydeHUE MOJCICH KPUCTAUITMYECKUX PEHIETOK, HAOII0ICHUE U
OMHCAaHUE JEMOHCTPAIIMOHHBIX H JIA0OPATOPHBIX OIBITOB (pa3IOKEHUE
MEPOKCUJAa BOAOPOJA B NPUCYTCTBUU KATaIU3aTOPA, OMPEHECICHHUE CPEIbl
pacTBOPOB BEIIECTB C ITOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpEaKIuu
MOHHOTO 0OMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BiusHue paziuyHbIX
(bakTOpOB Ha CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMAM XUMHUYECKMX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUYETHI C MCMOJIb30BAHUEM TOHSITUSI «MaccoBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumms



Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xumuyeckux smeMeHToB Jl. . MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUILIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COEOUHECHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metaiuioB B [leprnoanueckon cucTeMe XUMHUYECKUAX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK
aTomMoB MeTaiioB. OOmue dpuzndeckue cBoiicTBa MeTawioB. CIijlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/IOB (HATpHM, Kaluid, KaJabllUi,
MarHui, aMfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUHN.

OO61ume crocoObl MOJy4eHHs] MeTaJIOB. [IpuMeHenne MeTalljioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJbl U3YYEHUSI BEIIECTB M HMX IPEBPAIICHUN:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HaOIIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCUIA aTFOMUHHUSI C paCTBOPaMU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHblie 3anaumn.

Pacuétsl Macchl BelecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuéTbl Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, ©CIIU
OJHO M3 BELIECTB UMEET MTPUMECH.

XUMHUS U )KU3Hb

Ponp xumum B 00ecrieueHrH SKOJOTHUCCKOM, YHEPTETHICCKON 1 MUIICBOM
0€30MacHOCTH, PAa3BUTUU MEIUIUHBL. [lOHATHE O HayYHBIX METOJAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.

YenoBek B MHpE BELIECTB M MAaTEPHUATIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl SIIEKTPOHUKHU, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC
ya00peHus.



XuMUsl U 3I0pOBbE YEJIOBEKA: IMPAaBHJIA MCIOJB30BaHUS JEKAPCTBEHHbIX
[pernapaToB, IpaBuWia OE30MACHOTO HCIOJIb30BAHUS INPENapaTroB OBITOBOM
XUMHH B TIOBCEAHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€H IpU  HU3y4YeHUU OOwWed u
HEOpPraHWYeCKOM XUMHUH B 11 Ki1acce ocyIecTBIseTCs Yepe3 UCIOIb30BaHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHNA, TaK W TOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, Kiaccu(uKalus, MNEePUOJUYHOCTb, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®dwusuka: MaTepusi, JHEPIHsl, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOI, PaJUOaKTUBHOCTH, MOJIEKYyJa, YHEPreTHUYECKUN YPOBEHb, BEIIECTBO,
TENO, O0BEM, arperaTHOE€ COCTOSIHME BEIECTBA, (PM3MUECKHUE BEJIUYMHBI U
€IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHusM, B3KocucTema, Ouocdepa, Makpo- H
MHUKPODJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadusa: MuHEpanbl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOIMAEMBbIE,
TOILTUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBILIEHHOCTD, METaJLTyprus,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTepuasosB, CeJIbCKOXO03SHCTBEHHOE
MIPOM3BOJICTBO, MUIIEeBast POMBIIIIIEHHOCTD, dbapmaneBTHUECKAs
MPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAS IPOMBIIIIIEHHOCTD,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XNMHNHN HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
oOy4JaronMMucs TporpaMMm cpeaHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B CcOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS INpeaMeTa «XUMHUSA» Ha YPOBHE CPEIHETO
oOu1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOONPEEIEHUIO;

HaJINYUE MOTUBALMU K O0YUEHHUIO;

IICJICHAIIPABJIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUI JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEIBbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, PUCYILIMMU LETOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS NpeaMeTa «XHMHs» JOCTUTAlTCS B
€IMHCTBE Y4YeOHOM U BOCIUTATENBHON JEATENBHOCTH B COOTBETCTBUH C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMU, IyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U UealaMH POCCUHCKOTO IPaKIaHCKOTO O0IIeCTBa, MPUHSTHIMU B
oOllecTBe HOpMaMu U IpaBUJIaMHU MOBEACHUS, CIIOCOOCTBYIOIIUMU TPOLIEcCaM
CaMOIO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOI'O CTAHOBJICHHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS TMpeAMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPaKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcs o peaau3aii TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacCTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

OCO3HaHUsl  OOy4YalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIIKY;



NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIHHBIX 33144, BHIMIOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryYMEHTBI IPYTUX MPU aHATU3€ PAa3IMYHbIX BUJOB YUEOHOHU AESTEIbHOCTY;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

IIECHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEAUIO
OTEYECTBEHHOW XUMUH;

yBaKEHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO
MIPUMEHEHUSI XUMUM, OCO3HAHUS TOTO, YTO JIOCTMXKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze uHGOpPMAIIMM O  TEPEAOBBIX  JIOCTIDKCHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBAPHUILIECH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHUX
MOCTYTKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeH 370poBOro u Oe3omacHOro oOpa3a >KHU3HHU,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXWYECKOMY 37]0POBBIO;

cOOMIOICHNs TIpaBMJI OE30MACHOTO OOpaIleHUs] C BELIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBWUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIUSIX, YTPOKAIOUTUX 3IOPOBBIO U KU3HHU JIFOJICH;

OCO3HaHMS MOCEACTBUIN M HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHMKATUBHON KOMIIETGHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NEeATeIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOW U JPYrdx BHJAX
NEeSITeIIbHOCTH;

YCTAaHOBKM Ha AKTMBHOE YYacTHE B PEUNICHUM MNPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETr0 Kjacca, IIIKOJIbI);

HMHTEpeca K MPaKTUHIECKOMY U3yUYEeHHIO Mpodeccuii pa3IMaHoro pojia, B TOM
YUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBAXKEHUS K TPYAY, JTIOASAM TPyJa U pe3yJibTaTaM TPYJAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
obpazoBaHus, Oyaymer npodeccun U peaausalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
1 OTpeOHOCTEH 00111IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU II€JI€COO0Pa3HOr0 OTHOIICHHUS K MPUPOJE, KaK UCTOUHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAaHHMS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
AKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJTHON U COUUAIIBHOMN CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIB30BAHMUS JOCTIDKCHUW XUMUU IS
pellIeHusT BOIPOCOB PAIlMOHAIIBHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPUHOCAIIMX BpEd OKPYKaArOIIEH
MPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTUUECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCHUCTBUM U MPETOTBPAIIATh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHUS, HKOJOTHYECKON
KYJBTYPBI, OIbITA ACATCIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUPOBAHUU PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKa, B
MMO3HAHUU TMPUPOIAHBIX 3aKOHOMEPHOCTEH W PENIeHUH NPOOJIeM COXpaHEHUS
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
IUBUJIM3AlUM: B €€ TYMaHHCTHYECKOW HAIpPaBJICHHOCTH U BaXHOM POJIM B
CO37JaHMU HOBOW 0a3bl MaTEPUATBHOM KYJIBTYpPbI, PEIICHUU TJIOO0ATBHBIX



npo0JeM yCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOI, YHEPreTUUYECKOMH,
NHUIIEBOW M  JKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHU  MEIUIIMHBI,
o0ecrevYeHn yCIOBUHM YCTIEIIHOTO TPyAa M AKOJIOTUYECKH KOM(OPTHOM KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MoJTydyaeMble 3HAHUS JUIsl aHAJIM3a U OOBSICHEHHS! SIBICHUM OKpPY>KaIoIero Mupa
U TPOUCXOMANIMX B HEM HW3MEHEHUU, YMEHHsS JenaTh OOOCHOBaHHbBIE
3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB U WMEIOIIUXCS TAHHBIX C LEJIbIO
HOJTyY€HUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM ESTEILHOCTH,

TOTOBHOCTU W CHOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/la B pa3auvHbIX chepax mpodeccuoHanIbHON

JNEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS yUeOHOT0 MpeaMeTa « XUMHS Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HaQYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOydYaArOUIUXCS
MEX U CIUIUIMHAPHBIC (MeXIIpeIMETHBIC) oOIeHayYHbIe TTOHSTHS,
OTpaXKarolue IEJOCTHOCTh HAyYHOW KApTHHBI MHpa WU CIEHU(PUKY METOJIOB
MO3HAHMS, HWCIOJIB3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (pakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe JIeHCTBUSA (mo3HaBaTeIbHBIC,
KOMMYHHUKAaTHBHBIE, PEryJATHUBHBIE), oOecreunBaromuye (HOpMUpPOBAHUE
(GyHKIIMOHATBHOM TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMKM O0YyYaroIIuXCs;

CIIOCOOHOCTH o0yyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAIbHbIC YICOHbIS
JIEVUCTBUS B IMMO3HABATEILHON U COLMAIBHOM MPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMM  T1O3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH W  PETYISATUBHBIMU
JICUCTBHUSIMU.



OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO  (OopMyNIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpEACATh LEIN JACATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C MOCTABJICHHBIMHU
LEJIAMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHATHS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BHIOMpATh OCHOBAHUS WM KPUTEpUM JUIs KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIC CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOIECCe MO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, MPeoOpa3oBBIBATh  MOJCIbHBIC
MPEJCTaBIICHUS — XUMUUYECKUHM 3HaK (CUMBOJT) 3JIEMEHTa, XUMHUYECcKasi popmyIa,
ypaBHEHUE XUMHUECKON peakIuu — MPHU PEIICHUN YU4eOHBIX MO3HABATEIbHbBIX U
MPaKTUYECKUX 3aja4, MPUMEHATh HAa3BaHHBIE MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3YYa€MbIX BEIIECTB W XHUMHYECKUX
peaKUnil.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuii;

dbopMmynupoBaTh €M W 33Jadyd  HCCIEOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THIIOTE3bI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HA0JIIOAaTh 32 XOJ0M
IpoIiecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yJbTar, (opMyJIUpPOBATh
0000IIeHsT U BBIBOJBI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTATOB
MCCJICIOBAHMSI, COCTABIISATh 000CHOBAHHBIN OTYET O MPOJICTaHHOM padboTe;



npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBATENbCKOM M POEKTHOU
NEeSTEABHOCTU, MPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/OB IMO3HAHMUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PAJIMUHBIX HCTOYHHMKAX HHQOpManuu (Hay4yHO-
MOMYJISIpHAsl JINTEpaTypa XHUMHYECKOrO COAEpPKaHUs, CIPaBOYHBIE MOCOOMS,
pecypcsl HTepHEeTa), aHAIM3UPOBATh HHPOPMAIUIO Pa3IMYHBIX BUIOB U (HOpM
MIPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYHUBOCTb;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIE METOABI IIPU MMOUCKE U
orOope HHPOPMALMH, HEOOXOJUMOMN MJid BBINOJHEHUS YYEOHBIX 3aJay
OIPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PAa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
nH(popmanuu (cxemsbl, rpauKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM $3bIK B KAaueCTBE CpeAcTBa MpU padoTe C
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEOOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMBI B XO/I€ 1UajIora u/uin
IUCKYCCHUH, BBICKa3bplBaThb UAEH, (OPMYJIUPOBATh CBOM  IPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOUN J1€ATEIbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYeCKod paboThl M0
MCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaju3alui Y4eOHOro MpoeKkTa u
(GopMyIHpOBaTh BBHIBOBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIINH B X0J1€ 0OCYXICHUSI 1 0OMEHAa MHEHUSIMU.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIBbHYIO
NEeSATEIBHOCTh, ONpeAessis e€ Lelu M 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM ACHCTBUU TpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3ajla4, BbIOMpaTh Haubosee



3¢ PexTUBHBIN COCOO MX pElIeHHs ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh  CaMOKOHTPOJIb  CBOEM  JAESATENBbHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[Ipenmernble pe3ynbTaThl OCBOCHHsS Kypca «OpraHuyeckas XUMUSD)
OTpa’karoT:

c(OPMUPOBAHHOCTh TPEACTABICHUN O XHMMHUYECKOH COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KAPTHHBI MHUpPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHHUU
OpUpoAbl, B (POPMHUPOBAHWM MBIIIEHUS M  KYJIbTYpbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHONM T'PAaMOTHOCTH, HEOOXOIMMOM IJIsi pelieHHs] MPaKTUYECKUX
3aa4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOW XUMHYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAI0IINE TOHATUS (XUMUYECKUHA JJIEMEHT, aTOM, JJEKTPOHHAs
o0o0JIouKa aToMa, MOJEKyJa, BaJEeHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMHUECKas CBSI3b, CTPYKTypHas popmyia (pa3BEpHyTasi U COKpaliéHHast), MOJIb,
MOJISIpHAsE Macca, MOJSIpHBbIA 00BEM, YIJIEPOJIHBINA CKeNeT, (PyHKUHOHAIbHAs
IpyIna, paaukajl, W30MEpPHs, H30MEPHI, TOMOJIOTHYECKHM P, TOMOJIOTH,
YIJIEBOAOPOABL, KUCIOPOI ¥ a30TCOAEPIKALLIUE COCAUHEHUSA, MOHOMED, TIOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTtpoeHust opranndeckux BemecTB A. M. BytnepoBa, 3aKk0H COXpaHEHUS
Macchbl  BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKMH  SI3BIK  XHMMH;
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTNUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUHU U O€30M1aCHOM HMCIIOIb30BAHUH BaKHEHUIIINX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATH COOTBETCTBYIOIIME ITOHATUS IIpU
OIIMCAaHHUU COCTABA, CTPOCHMS U NPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMUPOBAHHOCTh YMEHUI HCNOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKPAIEHHOI)
(GopMysl OpPraHMYECKMX BELIECTB M YpPAaBHEHMH XMMHUYECKHUX peaKLuH,



U3TOTABJIMBATh MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAICKHOCTD U3yUEHHBIX
OpPraHUYeCKUX BEMIECTB MO HUX COCTaBYy M CTPOCHUIO K OMNpeAcTICHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbl, KUCIOPOJ W a30TCOJAEpXKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHbIE COCIMHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctremarnyeckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHbBIE
Ha3BaHMS OT/EJIbHBIX OPraHMYECKUX BEIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTIUKOb, TIUIEPUH, (GeHOII, (hopManbaeTn, aleTanbIeTH I, MypaBbIUHAS
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAas KHUCJOTa, CTEAPUHOBAs KHUCJOTA,
TIII0K03a, (GPYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUAbI XUMUUYECKOW CBS3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytmiepoBa mis OOBSCHEHHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTABAa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHUE,
dbu3nYecKre U XMMUYECKUE CBOMCTBA TUIMMYHBIX MPEACTaBUTENCH Pa3UyHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, dTWJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H30J1, METAHOJ, 3TAHOJI, dTUJICHTIIUKOJIb,
TJIMIEPUH, (PEHOJ, alleTalbJACTH I, MypaBbUHAsI U YKCYCHAas KUCJIOTHI, TJIFOKO3a,
Kpaxmaji,  LeJUII0JIo3a, aMUHOYKCYCHasi  KUCJIOTa),  WILTIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH YMEHUS XapakTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepaboTKU U MPAKTUUECKOE TPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WIIH TIPOTYKTA
pEaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BJIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMUU MPU U3YUYECHHUH BEILIECTB
U XUMHYECKUX  sBJIICHWA  (HAONIONEHHWE, UW3MEpPEeHHE, IKCIICPUMEHT,
MOJICTMPOBAHKUE), UCTI0JIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIsl TPUHSATUS
pelIeHNI B KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;



chOpMHUPOBAHHOCT, ~ YMEHHMM  COONIOAATH  MpaBUjia  TOJb30BAHMUS
XUMHUYECKON TOCyZoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIpEeBpallleHUs] OPraHMYEeCKUX BEIIECTB MpPU HarpeBaHUH,
MOJIyYEeHUE OTUIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpraHMYECKUX BEILECTB, JEHaTypalus OENKOB MpH HArpeBaHWH, IIBETHHIC
peakiuu OEIKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MacHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAMHM M JIaDOpaTOPHBIM OOOPYJOBAHHEM, IPEACTABIAThH
pe3ysibTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE 3THUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpElCTBa MacCOBOH
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWa  HKOJOTHUUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXPAHEHUsS CBOErO 370POBbS M OKPYXKaroLel MPUPOJHOM Cpellbl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax cnocoOsbl
YMEHBUIEHUS W TPENOTBpPALIEHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YEI0BEKA;

U1 00YYaroIMXCsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAaHHUS BEIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbedHO-TOYeUHYI0 cucTeMy 0003HaueHuit JI. bpaiins nist 3anucu XuMu4ecKux

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOeHUsI Kypca «OOIass U HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJM XWMHUU B TO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBINUICHUS W KYJIBTYpbl JMUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW JIsi PEIICHHUS MPaKTHYECKUX



3ala4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOULIEHMS K CBOEMY 3J0POBBIO U
IPUPOAHOU CPEAE;

BJIAJICHUE CHUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MMOHITHS (XHMHYECKHI 3JIEMEHT, aToM, u3o0Tor, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIIM ATOMOB, MOH, MOJIEKYJa, MOJb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCIICHMS, XUMHUYECKas
CBA3b (KOBaJEHTHAs, HOHHAsI, METAJUIMYECKAsi, BOAOPOIHASA), KpUCTAIUINYECKas
peméTKa, TUIIbl XUMUYECKUX PEAKIUMI, PACTBOD, JJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAST TUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON pPEaKIMH, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TCOpHUS
AIEKTPOJIMTUYECKON TUCCOLMALNY, niepuoanueckui 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHMS MacChl BEMIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS YHEPTUH
P XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK XMUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUs, JEXKAIIUEe B OCHOBE IIOHUMAaHUSA NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJIY4YeHMM U  0€30IaCHOM  HCIOJb30BAaHUM  Ba)KHEHIINX
HEOPraHMYECKHUX BEUIECTB B OBITY U MPAKTUUYECKOM IEATEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOINE TIOHSTHS IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIs
coctaBieHusi (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemarnueckyro HoMeHknatypy (IUPAC) wu TpuBHManbHBIe Ha3BaHUS
OTJIEJBHBIX HEOPTAHMUYECKUX BEIIECTB (YrapHbIi ra3, yrieKuciblii ra3, aMMHUaK,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCThb, IUTHEBAS COJA, TUPHUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJECHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHUAX, THUN KPUCTALINYECKOW PEIMETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAIUIMYECKAs ), XapaKTeP CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpeneIEHHOMY KIaccCy/TpyIie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAJIIBI U HEMETAJLIbI, OKCH/IbI, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c()OPMUPOBAHHOCTb YMEHUM PACKPBIBATH CMBICI NEPUOJUYECKOIO 3aKOHA
. WN. MenneneeBa u  IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIIHH;



c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh DJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB |1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XuUMHUeCKUX 3meMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHS «S-, pP-, d-
3JIEKTPOHHBIE opouTaTIY, «IHEPreTUYECKUE YPOBHIY, 0OBSICHATH
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMHUUECKHUX AJIEMEHTOB M UX COCMHECHUI
o nepuojaaM u rpynnam Ilepruoandeckoi CUCTEMbl XUMUYECKUX JIeMEHTOB /1.
H. Menneneena;

c(hOpMHPOBAHHOCT, YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJACCOB,
ITOJITBEPKIATh CYIIECTBOBAHNE NCHETUYECKOM CBSI3M MEXAY HEOPTaHMYECKUMU
BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrollux BEIIECTB, TEINIOBOMY
addeKTy peakiuu, I3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTUMOCTH
PEAKLINH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE W COKpAIEHHbIC YpaBHEHHUS pEakIMi HOHHOTO OOMEHa,
YUYUTBIBAsl YCIOBUSI, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TIIPOBOJMTH PEAKIHMH, TOITBEPKIAIOIINC
KaYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PacClO3HaBaTh
ONBITHBIM ~ TMYyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  PacTBOpax
HEOPraHMYE€CKUX BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUM TOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

chOPMUPOBAHHOCTh ~ YyMEHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3JudyHbIX (PAKTOpPOB; XapaKTep CMeEUIeHUs
XHMHYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIIHETO BO3JICUCTBUS (IIPHUHITUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAKa, a
Takxe cPOpMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAyYHBIX MPUHIUNAX U
9KOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOANTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSTHS «MACCOBast 0JI BELIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IIPU XUMUYECKUX PEaKIIHIX, MacChl BEIIECTBA WJIM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU



BEIIECTB, TEIIOBOTO 3(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

chOPMHPOBAHHOCT, ~YMEHHMH  COOJIIOMAaTh  TpaBWja  IOJH30BAHUS
XUMUYECKON TIOCYZI0M W JTabOpaTOpHBIM 00OPYIOBaHWEM, a TaKXKe IMpaBHUIIa
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOJIHATH XUMHUYECKHMA
AKCIEPUMEHT (pa3yioKeHUE MEePOKCHIa BOJIOPOIa B MPUCYTCTBUHU KaTaau3aTropa,
ONpPENICJICHUE CpPElIbl PACTBOPOB BEHIECTB C TIOMOIIBIO YHHUBEPCATBLHOIO
UHINKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU peaKIInH,
peakiMy MOHHOTO OOMEHa, KaYeCTBEHHbIE PEeaKkilu Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 10
TeMaMm «Metamib» U «Hemeramis») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
O0ezonmacHOCTM Mpu  OOpamieHMd C  BemiecTBaMU W J1abOpaTOpPHBIM
000pyZIOBaHUEM, MPEACTABISTh PE3YJIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B
dopme 3amucu ypaBHEHUU COOTBETCTBYIOLIMX peakiuid U (OpMyIHpOBaTh
BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMAIUIO, TIOJIYyYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKalnK, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  DKOJOTUYECKHU
11e71IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpPAHEHMSI CBOETO 3/I0POBbSI U OKPY>KalOIEel MPUPOTHON Cpeibl, 0OCO3HABATH
ONAaCHOCTb BO3/ICUCTBUSA HA >KUBBIE OPraHU3Mbl ONPEACIIEHHBIX BEILIECTB,
noHumasi cmbicia mokazatens I[IJIK, moscHIT, Ha mnpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBpAIIEHUS HX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUTsI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX MO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CIHAOOBUAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiinis 1j1st 3anucu XUMHUYEeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

N HanmenoBanue KoumnuecTBo yacos
°

pa3aeyioB U TeEM KoHTpoJibHbIE
n/m Bcero

NPOrpamMMbl padoThbI

Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM

[Ipenmer
OPraHuYeCKOu
xumun. Teopus

11 CTPOCHUS 3
OpraHUYECKUX
coenuHeHud A. M.
byrneposa

Hroro no paszneny 3

Pa3nea 2. Yraesogopoasnl

IIpenenbHble
2.1 YII€BOIOPOABI — 2
QJIKAHBI

Henpenensueie
YTIIEBOJAOPOBL:

2.2 aJIKCHBI, 6
AJIKaJUEHBI,
AJIKAHBI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI



ApomMarunueckue

2.3 2
YIIIEBOAOPOIBI
IIpuponusie
94 UCTOYHUKHU 3 1
YIJIEBOAOPOIOB U
uX mepepadoTKa
Wroro mo pazneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

3.1 Cruptel. @enon 3
AJLIEruaml.

3.9 KapGoHoBsie 7
KHUCJIOTHI.

CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1

Uroro mo pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benkn
Hroro mo pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

51 [ImacTmaccsl. 9
' Kayuyku. Bomokua



Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

34



11 KJIACC

N HaumeHnoBanue KoauuyecTBo yacoB
o

pPa3/ieIoB U TeM KonTposibHbIe
n/m Bcero

NporpamMMbl padoThbI

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
Ilepuonuueckas
cucrema

11

XUMHYECKHUX
anemenToB . U.
Menaeneena

Crpoenue BeniecTsa.
1.2 Mmuoroo6pasue 4
BEIIIECTB

13 XUMHYECKHUE 5 1
peakuuu

Hroro mo pazneny 13

Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertainist

2.2 Hemeramisl 9 1

IIpakTH4eckue

padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI



CBs3b

23 HEOPraHUYECKUX U
' OPraHUYECKHX

BELIECTB
Uroro no pazneny

Pazgea 3. Xumusd 4 ;Ku3HbL

3.1 XuUMHUSA U KU3HD
Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

17

34






ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
1| Hara uudposbie

Tema ypoka KonTposibHbIe IIpakTuyeckue
/ Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE

I padoThI padoThI pecypenI

[Ipenmer oprannyeckoit
XHUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUHN
A. M. bytiiepona, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o

KJIacCU(UKaLUU

OpPraHMYECKUX BEIIECTB.
Howmenxknarypa 1
(cuctemaruueckas) u

TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH P



10

MertaH u 3TaH —
MPOCTEHINNE MPEACTAaBUTETH
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJEH U IPOIUIEH —
IPOCTEHIINE IPEACTaBUTENN
AJIKEHOB

[IpakTuueckas padora Ne 1.
«IlonyueHnue sTuneHa u
W3YyYECHHUE €TI0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonydyeHue CHHTETUYECKOTO
Kay4yKa U pe3UHbI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSII.
AneTuieH — NpocTenIni
IIPEICTaBUTEND aJTKUHOB



11

12

13

14

15

16

17

Brrunciienus 1o ypaBHEHHIO
XUMHUYECKON pEeaKLUU

Apenbl: 6€H3011 ¥ TOJIYOII.
TokcuuHOCTH apeHoOB

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHALICHKAIINX K
pa3IMYHBIM KJjlaccam

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 4 HOIyTHbIE HEPTIHbIC
rassl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu

IIpupoaHbIE HCTOYHUKHU
YII€BOAOPOAOB: IIPUPOIAHBIN
ra3 4 NoINyTHbIe HEPTIHbIC
rassl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu

KonTponbHas pabota mo
pazzeny «YTIIeBOJOPOIbD

[IpenenbHbie OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb



18

19

20

21

22

23

24

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPUH

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruapl: GopmManbaerul
U aleTalbAeru. AETOH

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAas U YKCyCHas

ITpakTrueckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOH KUCIIOTBD)

CreapuHOBas U OJICMHOBAsI
KHCJIOTHBI, KaK
MPEICTABUTENH BBICIIIUX
KapOOHOBBIX KUCIOT

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE



25

26

27

28

29

30

31

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHCIOT. ['MapOin3 CIOKHBIX

a¢upoB

Kupsr: runponus,
NIPUMEHEHUE,
OuoJIOrnYecKas poJib KHUPOB

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Baxxneiiue npeacraBuTenu:
TIII0K03a, PpyKTO3a,
caxaposa

KanMaJ'I " [OCJIIK0JI0O3a KaK
MPUPOAHBIC TTOJIUMEPBI

KonTponbHas padota no
paznery
«Kucnopozacoaepxarue
OpPraHUYECKUE COCTUHEHHS»

AMUHEI: METHUIAMUH U
AHWJINH

AMIHOKHCIIOTHI KaK
am¢oTepHbIe OpraHNYeCcKre
COCIUHCHHS, UX
OHOJIOrHMYECKOe 3HAUCHHE.
Ilenrtuabl



benku kak mpupoHbIe
32  BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS

OcHOBHBIE TIOHATHS XUMHU
33  BBICOKOMOJICKYIISIPHBIX
COETUHEHUN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34 .
coequaeHmi. [ImacTMmaccsl,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34



11 KJIACC

Ne
n
/

I

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM.
DJneKTpoHHas KOH(pUTypanus
aTOMOB

Ilepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nxX CBS3b C
COBPEMEHHOI TeOpuel CTPOEHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U
UX COCIMHEHUH T10 Tpynnam 1
nepuoiaM. 3HaueHHe
MEePUOIUYECKOT0 3aKOHA U
CUCTCMbI XUMHNUYCCKHNX DJICMCHTOB
.. MenneneeBa B pa3BUTHU
HAayKH

KoaunuecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl



CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DJIEKTPOOTPULIATETLHOCTb.
Crenens okucieHus. BemnlecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VicTuHHBIC U KOJIJIOUTHBIE
pactBopbl. MaccoBas 1oJist
BEIIECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
I'enernueckas cBsi3b
HEOpPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB



Knaccugukarnus xummueckux
peakuyii B HEOPraHU4eCKOM 1
OpraHUYECKON XUMUH. 3aKOH
COXPAHEHHUsI MACChI BELECTB;
3aKOH COXPaHEHUs U IIPEBPALLCHU
SHEPruu NpU XUMHYECKUX
peaxkuusax

CxopocTtb peakuuu. OOpaTumbie
peakiuu. XUMAYECKOE
paBHOBECHE

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaKun»

DIEeKTPOTUTHIECKAS
nucconuanms. Iloasgrue o
BOJIOpoiHOM ToKa3arene (PH)
pactBopa. Peakinu HOHHOTO
oOMeHa. ['uapoIu3 opraHuuecKux
Y HEOPTaHUYECKHX BEIIECTB

OKuCIUTENbHO-
BOCCTAHOBUTEJIHbHBIC PEAKIIHH.
[TonsiTre 06 AMEeKTpoONIN3E
pacIiiaBoB ¥ pacTBOPOB COJEit



KonTponbnas pabota mo pazueny
«TeopeTrueckre OCHOBBI XUMHI

MeTtaminl, uX IOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX 3eMeHTOoB /1. H.
MenzeneeBa u 0COOCHHOCTH
cTpoeHust atoMoB. O01Ie
(bu3MYEeCKUe CBOMCTBA METAJLIIOB

CIutaBbl METAIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpsHKEHUN METaJIOB

XHUMHYECKUE CBOMCTBA
BaXHEHMIIINX METaJUIOB (HaTpHil,
KaJIni, KaJbIIUM, MarHui,
AIIOMHUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COeIUHEHUN

XuMHYecKHe CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

[TpakTuyeckas padora Ne 2.
"PenieHne sKCIIepUMEHTAIBHBIX
3az1a4 no reme «Meramib»"



Hemeramsl, HX NOJIOKEHUE B
[lepuoauueckoit cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUS aTOMOB

®du3znyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha mpumepe
KHCIIOpoJ1a, cephl, hocdopa u
yriepojia)

XHUMHUYECKHE CBOMCTBA I'aJIOICHOB,
CCPbI U UX COCIUHECHUMN

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COGI[I/IHCHI/If/'I

[IpruMeHeHne BaXHEUIINX
HEMETAJIOB U UX COCTUHEHUN

O00011eHNEe U CUCTEMATU3ALMS
3HaHu# 1o Teme «Hemerannso.
Bbruncnenus mo ypaBHeHUSIM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHYECKHE PACUETHI



ITpakTuueckas padota Ne 3.
«Permenune sKcriepuMeHTaIbHbIX
3agad4 mo teMme "HemeTtamis!"»

Konrtponbnas padora mo remam
«Mertamiae» u «HemeTtamis»

Heopranunueckue u opranuueckue
kucinoTsl. Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYEeCKUE COCAVHCHUS.
I'eneTnyeckas cBs3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xumun B o0ecrieueHUN
HKOJIOTUUECKOM, IHEPTeTHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[TpencraBienust 06 0OmMUX
HAYYHBIX IPUHITUIIAX
MPOMBINIJICHHOTO TTOJTy4eHUs
BaXHEHIIINX BEIIECTB

YenoBek B MHPEC BCIICCTB U
MaTcpHraJioB



3

4 Xumusa u 310POBEE UCIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 34






YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3natensctBO «IIpocBenienme»
Xumus, 10 knace/ Pymsuruc ' .E., ®enpaman @.I°., AKiinonepHoe o0111eCTBO

"UznarensctBO [Ipocsemenne”

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
I'apa H. H. Xumust: ypoku B 10 kiacce: mocoOue st yauTest

["apa H. H. Xumus: ypoku B 11 kiacce: nocodue st yuuTens

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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