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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», TpeOOBaHUM K pe3yibTaTaM 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 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS 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 HAyK HUTpaeT 0coOyk 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 YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
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
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 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» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
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 yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
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 TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



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

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
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 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M 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 OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX 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
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30BO€ 3HAYEHHE I
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAayKH KaK 0O0JIaCTH 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.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIaBHBIMHM LEJISIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakluuid, HEOOXOIUMBIX [UIsI HPUOOpETEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMxcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBIIAETCA OO0SA3aTEIbHBIM YYEOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJulaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBbIE CIMPTHI). JleiicTBHe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JUIsl Kjacca KUCIOT, PeakIus 3TepupuKalum), MoJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaYE€HHWE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJIOICHUE U ONMKMCAHUE JTEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAST MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBS3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC OopOuTau, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U ciiadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIBI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB. BaXKHEUIIME CTPOUTEILHBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIOBEKA: IpaBWiia HCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMUPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM W TIpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM — Jiis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAILIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHns TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIEYEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHPOBAHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HaAYyIHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYaroIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, IPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYCCKUAN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OPMYJIMpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HaAOII0aTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB pEIICHUS TNPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3IMuHBbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTH;



GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TIOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
3G (eKTUBHBIN Ccroco0 MX peneHuss ¢ y4E€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABIICHHHM O XHMHYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKH OOOCHOBAHHOIO OTHOILUEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCIIOPOJ M a30TCOJAEpX AIIUE COCANMHEHUS, MOHOMEp, MOJMMEDP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTA W CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU MOHITHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaABY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJJTI0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHECHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTIUKOIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUS 110 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUN OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATCIBHOCTH B IIENSIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJU XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHWUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKH TMOHITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX pACTBOPAaX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «s-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COCAUHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCICHHS DJIEMEHTOB, OOpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

chOpMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOIO M3 YYaCTBYIOUIMX B pEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJI0M W JTabopaTOpHBIM OOOpYyJOBaHUEM, a TakXKe MpaBuia OOpaileHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOJHATH XUMHUYECKUIN
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEHIECTB C IMOMOLIBID  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a]a4 0
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuii U (OpMYIUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONINXCs: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHU4ECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH Psift
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAll. ATETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 OHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npencTaBUuTeINu: TIF0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1ast XxapakTeprucTHKa a30TCOISPIKAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYEeCKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lenTuapl.
benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. Bo,uopoleaﬁ CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoiHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertauel, ux noyioxenue B [leproanueckoit
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaablUid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KonrtponbHas pabota o remam «MeTtasibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemiecTB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

CdopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JI WITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa s oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIK03a,

[JIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
rpaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa pEeakLMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakMy HMOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b W3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU IPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX OJCMCHTOB B COCAWMHCHUAX PASJIUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpPEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknunuu, HU3MCHCHUIO CTEICHEH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTuro

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOIIYI0, OOBACHUTENbHYIO M  MPOTHOCTHYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-3JeKTpOHHBIE OpOMTAN», «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKUX BELIECTB MO MX COCTaBy K OMNpPENENIEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEHIECTB W YypPaBHEHUH XUMHUYECKHUX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MNOATBEPXKAAaTh  CYIIECTBOBAHME  T'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, peaKIud HMOHHOTO OOMeHa,
KayecTBEHHBIC PEAaKIUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUIeCTBaMH U JIaOOpaTOpPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCYI0M M J1abopaTopHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHU B IIO3HAHWU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAKTHYECKUX 3a/lad U IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TpaBHUIa 3KOJOTHYCCKHU
11eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B
LEISIX COXPAHEHHUS CBOETO 3MI0OPOBbS M OKPYXKAIOUICH MPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMmblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHWM Ta30B NpPHU XHMHUYECKUX PEAKIUSIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOCHHsSI OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KracCupUKAIMA OPraHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MIPEICTAaBUTENIN AJIKaHOB: (PU3MUECKHME M XHUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, TUApAaTalliM, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). [lomyueHne cuHTeTHYECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (U3MUECKHME M XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCUYHOCTH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTtanuTudeckuid), nuponus. [IpomgykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroias u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
H  XUMHYCCKHE CBOMCTBa  (peakuuu  C aKTHUBHBIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IIEJOYHBIMH  METaJllIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTO0ATOMHBIE CHUPTHI). JleiicTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpenona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XuMHUYECKHe CBOMcTBa (B3aumoaencTBue ¢ rugpokcuaom meau(Il),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
Opo’KeHHE TIIOKO3bl), HAXOXXJIEHHE B MPUPOJE, MPUMEHEHHue, Ouosornyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKAE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe mmiuHa). buomormdeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/IHBI

4.2

benku kak NpUPOAHBIE BBICOKOMOJIEKYIsApHBbIE coenuHeHus. Ilepuunas,
BTOpPUYHAs WU TPETUYHAsl CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEJKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEAHSISI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISAPHBIX COCAMHEHHH —

MOJIMMEPU3ALUS U ITOJIMKOHICHCALIMS
OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3LaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,

Kay4yKOB. HOJIyT-IeHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. BJICKTpOHHaSI KOH(I)I/Il"ypaI_H/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(KoBaJieHTHAs HETOJISIpHAsE W TOJspHasi, HWOHHAs, MeTauinyeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. McTuHHBIE T KOJUIOWIHBIC PacCTBOPHI. Maccosas J0JIA BEUICCTBA B




pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA SHCPIUU TP XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHue XuMmmudeckoro pasHosecus. [Ipunuun Jle [llarense

1.10

1.11

2.1

2.2

DnexTponuTrueckas aucconuanus. CuiapHbIe W ciiadbie AnekTposmthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTpaibHAas, IieJIouHas. Peakiuy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxenune HemeramwioB B [lepuoguyeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
dbocdopa u yraepoaa)

XUMHUYECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TalOreHOB, CEepbl, a30Ta,
¢dochopa, yrmepoga M KpeMHHs)) M UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemeHToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTaoB. Ob6ume ¢puszndyeckue cBoiicTBa MeTauioB. CIIIaBbl METANJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIh) M UX coenuHeHuit. OOmue

CHOCOOBI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [lOHSATHE O HAyYHBIX METOAaX MO3HAHHS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUILHNE
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKUHOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd UM 3J0pOBbE YEJIOBEKA: IMpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMUHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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