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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzaunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHUM, €€ 3HA4YCHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OCOOyIO0 pOJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTOopoe (HOpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmass U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMuUpoBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHUS OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHm4eckod XWMHUHU TOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHMMAHWIO B3aMMOCBS3UM XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SIBJICHUHA IIyTEM J3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHMBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30Bo€ 3HAUYCHHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKOM HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUSl TJIABHBIMHU IEISIMU W3y4YEHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX [JIi TMPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJTIOJCHUEM  TIPaBHI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME cpeaHero olmiero oopasosanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraius oOyJaromMxcsi K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne 'y OOy4arommxcs KIIIOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHH, a TaKXke A OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSATENBHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIOMIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJM B PEHICHUM TJIOOATBHBIX MpoOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COAEPKAHUE OBYUYEHUS
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMUH

[IpenmeT opraHM4YecKol XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IOJIyYCHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOoBHBIE 1010KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpPraHMYeCKuX BemlecTB. [omosiorusi, wu3omepusa. XHUMHUYECKas CBSI3b B
OPraHMYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenre o kiaccupuKaluu opraHuueckux BeriecTB. HoMeHknaTypa
OpPraHUYECKUX COEAUHEHUW (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAXHEUIINX MPEICTABUTENECH KIACCOB OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
O3HaKOMJICHHWE ¢ oOpa3laMu OpraHWYeCKUX BEIIECTB M MaTepuajaMh Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJCHHUE W



ONKCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPIrAaHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

Yriaesopopoasl

ATKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3aMenIeHus] U TOPEHUs), HAXO0XKJIECHHWE B MPUPOJE, MOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIECH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATAllUU, OKHUCICHUS WU
MOJINMEPHU3ALIIH ), TOIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINe
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH
— TMPOCTEHIIMIA TPEICTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALNH,
TOPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakiuu rajoreHUpOBaHMs U HUTPOBAHUS), MONTYYEHUE U MPUMEHEHHE. T0myon:
cocmae, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKku HePTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KameHHbIN
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHME C oOpa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE NPAKTHUYECKON PabOThI: MOJyUYEeHHUE ITHIICHA
Y U3yYEHHUE €T0 CBOMCTB.

PacuétHrble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranu4ecKkue coeJMHeHUs




[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (pEaklUM C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoIopoaHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs PEeakisi Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBUE Ha
opraHusM yenoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunibl U kKemownwvl. DopMmanbiaeruj, —aneTanbACTHN:  CTPOCHUE,
dbuznyeckre U XUMUYECKUE CBOMCTBA (peaklMM OKHCJICHUSI M BOCCTAaHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHAasi KUCJIOTBI: CTpOeHUE, (hU3NYECKe U XMMUYECKUE CBOWCTBA (CBOMCTBa,
oOmme A Kiacca KUCIOT, peakuus 3TepuuKalim), MoaydyeHue U IpuMEHEHHE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpPbBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

YrneBonpl:  cocTtaB, KiacCU(UKAIUsS  yriaeBoJAOB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedimmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBHE C
rugpokcuoM meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKACHUE B MPHUPOJIEC, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMeposl. CTpoeHHE Kpaxmamia U
netoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl W3Y4YEHHS] BEIIECTB M HMX MPEBpAIICHUN:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTaHHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,
pecypchl.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOOIIUEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCpHUAJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHus] dJICKTPOHOB MO0 OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS] KOH(PUTYpaIusi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAMYECKOrO 3aKOoHa U Ilepuoanyeckoil cUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM H MEepUOAaM.
3Ha4YeHHE [IEPUOTUYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOW CBA3M
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, UOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BaeHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenb okuciieHus. IOHBI: KATUOHBI M AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTe o0 nucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU . Howmenknatypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAIIEKAIIMX K PA3IMYHBIM KJIACCAM.

Xumuueckass — peakuusa. Kmaccupukanuss —XUMHUECKMX — peakiuil B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHUYECKO€ paBHOBecHe. @@akTOpbl, BIMSIOLIME HA COCTOSHHE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccornuanus. CuibHbIC U clladbie dneKkTpoauThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KKCIIas, HEUTpaJIbHASL, IET0YHAS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENIEH KPUCTAUIMUYECKUX PEUIETOK, HAONIOJCHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BrusHue pa3muuHbiXx (GakTOpOB HA CKOPOCTh
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxxkenne HemerayuioB B Ilepuoguyeckor  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XWMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merauioB B [lepruoandyeckor cucTeMe XHUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHuiu, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3aj7a4, HaOJI0JEHHEe W OIMCAaHWE JIEeMOHCTPAllMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MAaTEpHaNIbl, KpacKu, CTEKIIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MPEnapaToB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHUM oOOlmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SJHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
peCypCHI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJICTBO, NHUILEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIHOCTHBIM,
METampeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IMPOrpaMM CPEIHEro OOIIETro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITENIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIONIUE!

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBALIUHU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKHUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJeaJlaMHd POCCHMCKOro Tpa)KIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEILHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyJaroluxcs Mo peajin3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YJAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIHHOCTH TIPH CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX NPH aHAIHN3E Pa3IUIHBIX BUJIOB YIEOHOU eATEIHHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHUIYyAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHUs BOIPOCOB PAIMOHAIIBHOTO IPUPOJONIOJIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HAJIM4YHs Pa3BUTOIO IKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYXKarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37[aHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIBTYpHI, PEIICHUH TI100aJbHBIX IPOOIIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
pelieHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX chepax mpodeccrnoHaIbHON
NESTEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIC MOHSATHUS, OTPAXKAIOIIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHIOCOOHOCTD oOyyaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NOo3HABaTeJbHBIMU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IEIN JCITEIbHOCTH, 3aJaBasi MapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI NIl OOBSICHEHUS OT/IETbHBIX (DaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbIe HCCJIE0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

(GOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIi (POPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro Pe3ysbTar, (OopMyIHpOBATH
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHUIO Pa3IuYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE MMOCOOUS,
pecypcbl MIHTEpHETa), aHanu3UpoOBaTh MH(POPMALMIO PA3IUYHBIX BHIOB U (QOopM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOM JJISI BBINOJHEHUS YYEOHBIX 3aja4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIONB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OgJlaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J1eHiCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOra U/WIH
JUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MpE3EHTAlMel pPe3ylbTaTOB IO3HABATEIBHOWU JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoeKkTa u (hopMyJupoBaTh BHIBOJIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIJIACOBAHUSA MO3ULUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NeATEIbHOCTh, Ompenesnsia €€ Leaud M 3aJauyd, KOHTPOJHMpPOBaTH U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
b dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAaHAJM3a
Y CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUSD»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XUMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast



CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpamEHHAs), MOJb, MOJISIpHAs
Macca, MOJISPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKai, U30MepHs, H30MEPhI, TOMOJIOTHYECKHUM Psifl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHUCIIOPOJ U Aa30TCOJEpXkAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XWMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAaX, COCTaBe, IMOJYyYECHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOHN JACATEIPHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTCPHBIC MPU3HAKW TIOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIWE MOHITHUS MpPU
OIMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyT OpraHMYECKHX BEMIECTB W ypaBHCHUN XUMHUYCCKHUX PEAKIUH,
U3rOTaBJIMBATh MOJIEIIM MOJIEKYJ OPraHUYECKUX BEIIECTB JUISl WIUTIOCTPALIUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUH YCTaHABIWBATh MPUHAJIC)KHOCTh H3yUEHHBIX
OPTraHWUYECKHUX BEIIECTB IO HX COCTAaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yriieBOJOPOAbl, KHUCJIOPOJ U a30TCOJEpKaIue
COCIIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cuctematudyeckoir Homenknatype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOMMICH, alleTHIICH,
STWJICHTJIMKOb, TIHIECPUH, (eHOoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsSI KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OIPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

cOPMHPOBAHHOCTh  YMCHHH  XapaKTEpPU30BaTh  COCTAB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIeH,
Oyramguen-1,3, merunOyragueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTIIMKOIIb,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), MILTIOCTPUPOBATh TEHETHIECKYIO



CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOJIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOIB3YEMbIX B XUMUW TIPH W3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOATH MPaBUIIA MTOJIB30BAHUS XUMUYECKOU
MOCy/I0Ol U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE IMpaBWiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH IUTAHWPOBATh W BBITIOJHATh XUMHYCCKHM
HKCIIEPUMEHT (IIPEBPAILEHNS OPraHUYECKHUX BEIIECTB MMPU HAIPEBAHUHU, ITOTYUYEHUE
ATWIIEHA M W3YYEHHE €ro CBOICTB, KauyeCTBEHHbIE PEAKIUU OPraHUYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  TpaBUJia  AKOJOTHYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAOLIECH MPUPOIHOM Cpenbl, OCO3HABATh
OMACHOCTh BO3JICHCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YEJIOBEKa;



JUIsi 0OYyJaronuxcsi ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 3JIOPOBBS: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHUYECKuX

dbopmy.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O XWUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS MW KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUsI MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIGHTHAs, MOHHAS, METANINYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTUYECKON auccolmannu, nepuoanuecknit 3akon JI. M. Menneneena,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOM JICITSIIPHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBJISATH XapaKTEpHbIC NPU3HAKU IOHSATHMH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUINE TMOHATUS TPU
OMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM  XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Ta3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);



c(hOpPMHPOBAHHOCTh YMEHUH OIMPEACIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIHHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/rpymnime
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT IMEpUOANIECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil CUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoAam u rpynnam llepuoanueckoil cucteMbl XUMUYECKHUX 351eMeHTOB J]. 1.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMUHbIM TIpU3HaKaM (YUCIYy U COCTaBYy pPEarvpyrolinx BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, OOPaTUMOCTH
peakium, y9acTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS pPeaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOATBEPIKIAIOIIHE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;



c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON
peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTus (mpunuumn Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
pU XMMHYECKUX PEaKIUsAX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOUIUMX B pEaKIUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/Iol U J1TabOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXKE MpaBWia OOpaleHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENEHHE Cpeabl PACTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pEaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
TeMam «Metammey U «Hemeramib») B COOTBETCTBUHM C TMPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIEpUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTraHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
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nepepaboTKu

16

17

18

KonTtponpsHast padora o
pazaeny «YTrieBOAOPOIbI»

[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOIL
Bonoponnas cs3b.
JlabopaTtopHas pabota Nel
"Peaxius okuciIeHus dTaHoIa
OKCHIIOM Memu'"

MHoroaToMHBbIE CITUPTHI:
STUJICHTIIUKOJb U TIUEPHH.
JlaGopaTtopHnas pabota Ne 2
"XHUMHUYECKHE CBOIICTBA
rurepuHa”

19

20

21

22

DeHOII: CTPOEHUE MOJIEKYJIBI,
bu3nYecKue 1 XUMHYECKIE
CBOICTBA, MPUMEHEHHUE
Anpaeruapl: GopMaIbAeTUA U
areTanbIerua. AIeTOH.
JlaGoparopHas pabota Ne3
"XUMHUecKHe CBOICTBA
anpaeruiaoB"

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCYyCHast

[TpakTrueckast pabora Ne 2.




«CBoiiCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIIUX Kap6OHOBBIX KHCJIOT

24

25

26

Mbu1a Kak COJIH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ACHUCTBUE

CrnosxxHble 3hUpBI Kak
IPOU3BO/IHBIC KAPOOHOBBIX
KUCIOT. [HIpOIIH3 CIIOKHBIX
3¢upoB

JKupsr: ruapONN3, MPUMEHEHHUE,
OMOJIOTUYECKasi POJIb )KUPOB

27

YrieBoasl: cOCTaB,
KIaccudukanus. Baxneimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

28

29

30

Kpaxman u nemnoinosa kak
HPUPOAHBIE ITOJIUMEPDI
KonTponbnas pabota no
pasneny
«Kucnopoaconepxaine
OpraHUYECKHUE COCTUHEHUS»

AMMWHBI: METHJIAMHUH U aHHJINH

31

AMHWHOKUCIIOTHI KaK
amM(poTepHbIe OpraHNYECKHe
COCTMHCHMS, X OHOJIOTHYECKOe
3HaueHue. [lentuabr

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJIEKYIIAPHBIX
coenuaeHnii. OCHOBHBIE METOJIEI
CHUHTE3a BI)ICOKOMOJ'IeKy.]'ISIpHI)IX
coenqmuennii. IlmacTMmaccel,
Kay4yKH, BOJIOKHA.

34

HToroBast KOHTpoJIbHAs paboTa.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO
4acoB

Bcero

Jlara
HU3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DeKTpoHHas: KOH(UTypauus
aTOMOB

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX
3JIEMCHTOB U MX COCIMHECHUM 110
TpYIIaM U MePUOIaM.
3HayeHue NepruoIMIECKOro
3aKOHA M CUCTEMEI XUMUYCCKUX
sneMeHToB .. Menaeneepa B
pa3BUTHHU HAYKH

CrtpoeHue BeliecTna.
XuMHu4decKas CBs3b, €€ BUIBI;
MeXaHU3Mbl 00pa30BaHUs
KOBQJICHTHOH CBSI3H.
Bonopoanas cBsa3b

BaneHTHOCTB.
DIIEeKTPOOTPULIATETHHOCTb.
Crenens okuciienus. BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

ITonsiTHE O THUCTIEPCHBIX
cucreMax. MctunHbie n
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 1014 BelllecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
coenuaenui. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX




BCIIECTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukamnuss XUMHIeCKHX
peaKkuil B HEOPraHUYECKON 1
OpraHUYECKON XUMUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXPAHEHUS U
[IPEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PEaKLUAX

CxopocTb peakiuu.
OO0paTtuMble peakIuu.
XHMMHUYECKOE PAaBHOBECHE

10

DIIEKTPOTUTHIECKAS
muccormanud. Ilongarue o
BOJIOpoIHOM ToKa3atese (PH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpPraHUYeCKUX U
HEOPraHMYECKUX BEIICCTB

11

[IpakTuueckas padora Ne 1.
«BnusHue paznuyHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON PEaKLIMM»

12

OKHCIUTENBHO-
BOCCTAHOBUTEJTHHBIC PECAKIIHH.
[Tonsatue 06 smekTponuse
pacIuiaBoB ¥ pacTBOPOB COJIEH

13

KonTponbnas pabora no
pazneny «TeopeTnueckue
OCHOBBI XUMHHN»

14

MerTanmsl, uX MOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHYECKHUX 3jieMeHToB J[. 1.
MeHnneneeBa 1 0COOEHHOCTH
ctpoenust atoMoB. O01Ie
dbuznyeckue cBoiicTBa
METAJIJIOB

15

CrnaBel METaJIIOB.
DIIEKTPOXUMUYECKHUN P
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKUE CBONCTBA
BaXHEHMIINX METaJUIOB (HaTpHil,
KaJIuH, KaJIbIIUi, MarHum,




QTIOMHUHHK ) U UX COCTMHEHUN

17

18

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COCOUHEHUHU

XnUMHUYecKre CBOMCTBA IIUHKA,
J)KeJie3a U UX COEeIUHEHUNA

19

[IpakTuueckas padora Ne 2.
"Pemienue skCepuMeHTAIbHBIX
3a7a4 1mo reMe «Metayuipi»"

20

HemeTaminl, UX MOJIOKEHNE B
[Iepuoanueckoii cucreme
XUMHYECKUX 3jieMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

21

du3nyecKue CBOKMCTBA
HEMETAJIOB. AJIOTPONUS
HEMETAJUIOB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoaa)

22

XUMHYECKHE CBOUCTBA
rajJjioreHOB, CEpPhI U UX
COeTUHEHUN

23

24

XuUMHYECKHUE CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

XUMHYECKHE CBOMCTBA
YIJIEpOaa, KPEMHUS U UX
COeIMHEHUN

25

[IpumeHeHne BaxKHEUIIINX
HEMETAJIOB U UX COCTUHEHUI

26

O00011eHNEe U CUCTEMATU3 AL
3HaHu# Mo TeMe «HemeTramsn.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

28

29

[TpakTrueckast pabora Ne 3.
«Pemenne 3xcriepuMeHTaIbHbIX
3aga4 mo teMe "HemeTtamis!"»

KonTponpHas pabora o Temam
«Mertamiael» n «HemeTamisry

HCOpI‘ AHHYCCKHE 1
OpTaHU4YC€CKUC KHUCJIOTHI.
HCOpI‘ AHHYCCKHE 1




OpTraHU4Y€CKUC OCHOBAHUA

30

AmdoTtepHble HeOpraHUIECKue
U OpraHNYECKUE COCTUHCHUS.
I'eneTndeckas cBs3b
HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB

31

Ponp xumun B o0ecrieueHun
3KOJIOTHYCCKOM,
SHEPreTUYECKON U MUIIEBOU
0€30MacCHOCTH, pa3BUTUHU
MEIULIAHBI

32

[IpencraBnenwust 06 0OmMUX
HAyYHBIX MPUHIIAIIAX
MPOMBIIIUICHHOTO MOJTyYeHUS
Ba)XKHEUIIINX BEIIECTB

33

34

Yenosek B MUpE BELIECTB U
MaTepUaIoB. XUMHUS U
310POBBE YEIIOBEKA.

HToroBast KOHTpoNbHAs paboTa.

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34













