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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOmero o0pa3zoBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  TOCYIAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBbIX TnoNokeHn «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCITUTAHUSL U PAa3BUTHSL 00yJarONIUXCsl CpeJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeTHEeT0 OO0IIero o0pa3oBaHUsl CpeCTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeuu(PuKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MPUHIMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IUHCTBE
NPUPOJIBI U YeJOoBeKa, KOTOpoe (popMHUpyeTCs B XMMHUU Ha OCHOBE INMOHHUMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU MPUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOINO BKJIOYEHHS B JKH3Hb COLMYMA, NPOJOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMuUpoBaHa B IMporpamMme MO XHMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BenlecTB. CBelaeHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIacCCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUsS» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh HMH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrEe y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBbIMH (paKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4YaromMxcs NPUHATBIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIPEAENICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBUH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
COJIEpKATEeNIbHOM XapaKTEPUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAyKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABisAIOTCS:

o (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atum, conepxkaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/1a4 U3yYeHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCA  MPEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEp>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C ATUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKUE LIETU U 3a]a4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOILIErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHus MmpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MH(POpMaLIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl OMbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOJIHEHUS SHEPTeTUYECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
WCTIONIb30BAaHUSl TIOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKHUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON 00sacTi «EcrecTBeHHO-HayUYHbIE
pPEIMETHD».

OO11e€e Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocraBisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omoinorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Meran u 3T1aH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA Psii. DTUJIEH U MPOMUIIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMNA TMpEACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUYECKHE CBOMCTBA (peaklMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIpATALIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUSI U HUTPOBAHUS), MIOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl mnepepaboTku HEePTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YeHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHME C oO0OpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérnebie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
busznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKILIMH), IOJyUYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuauHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne U XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB M HX IPEBpALICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCIHCTBHE TIJIMLEPUHA C
runpoxkcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIIOIb30BaHUE Kak OOIUX €CTECTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaIius, MepuoIuIHOCTh, HAOIIOAEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3HaYeHue MEePpUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsl KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



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

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabimun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnble 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUSI «MACcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
71a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY 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.

XuMHuS ¥ KM3Hb

Ponp xuMum B 0oOecrieyeHUH IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ynoOpeHus.

XuMmus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydyeHUH OOmend u
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC MOHSTHS: HAy4dHBINH (DaKkT, rumoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/ICATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaJaMUd POCCUHCKOr0 Tpa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOUIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
00y4Yaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€YEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpaleHusi C BeHieCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATeTbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayied MNpoPeccCuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHus] 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
NMO3HAHWW TPUPOJHBIX 3aAKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpPHI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIFOUCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUeE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKme JelCTBUSI:

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

ONpeAesaTh LENH JEeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAHHUS M KPHUTEPUH [Js KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUSA BEIIECTB M XMMHUYECKHX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEITPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: TPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHHe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 0OCYKJAa€MOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3aluil y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHUS TO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh NpearaéMblii ajiroputM ACHCTBUN NpuU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BBIOMpaTh HamboJee
3G (EeKTUBHBIN CMOCO0 HMX penieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISTh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
¥ CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

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

c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBECHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TMOHATHA (XMUMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKkan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHWYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COeANHEHUI;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBAaTh MPHUHAJJICKHOCTb HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), JaBaThb KM Ha3BaHUA 110
cuctematuyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EeHON, (popManblerus, aueTalibIerui, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

C()OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCThL YMEHHUS TPUMEHATH TIIOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpPMHPOBAHHOCTh YMEHMM BIIQJIETh CUCTEMOM 3HAHUNU OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOJIIOIEeHHE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaK)Ke MpaBwia OoOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JICHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUHW COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha J>KUBBIC OPTaHW3MBI OMPEACIEHHBIX OpPTraHMYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJB, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPIUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUMCIbIM ra3, aMMHaK, raméHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHASA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUH (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, ucnoib3ys MHOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COECAMHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMMCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATH XUMHUYECKUE PEAKLUU IO
pa3IMYHBIM TMPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBISATH YPABHEHMS PEaKIUil pa3iryuHbIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATh XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEedpl PpPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IMYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metauiby U «HeMmeTtaiuibl») B COOTBETCTBUM C MpaBWIaAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUH COOTBETCTBYIOIIUX pPEaKIUii U (POPMyIMpPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPYXKAIOLIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.
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https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOHuK
dokchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMHS
https://chemistry.ru/

bu6mmoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
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Hroro no pazneny
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https://lesson.edu.ru/

PO https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOHuK
doxchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/

bu6nmoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOHHK
doxchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS

[ToGyxnath
oOydJaronmxcs
co0JII01aTh HA
YPOKE TIPUHIIUATIBI
yueOHOU
JUCIIUILUIMHEI 1
CaMOOpraHU3aIINH.
Opranu3oBbIBaTh
IKCKYPCHH,
ITOXO/IBI,
SKCIEIULIMH U T.II.
3amumars
JIOCTOMHCTBO U
UHTEPECHI
oOyuarommxcs,
IIOMOTAaTh JETIM,
OKa3aBIIKMMCS B
KOH(IJIMKTHOU
CUTYyaI¥ U/UIu
HeOJIaronpusATHBIX
YCIIOBUSX.




https://chemistry.ru/

bu6mmoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/

Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-feos/ YueOHUK
dokchopa

AMUHBI. e
https://foxford.ru/wiki/himiya
4.1 AMUHOKHCIIOTEL. 3
5 OTKpBITasi XUMUS
CIIKH https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/
POIII https://resh.edu.ru/subject/
Hroro no pazgeny 3

Paspnen S. BeicokoMoOJIeKy I pHBIE COCUHEHUSA

5.1

ITnmacTmaccel.
Kayuyku. Bonokna

Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOHHK
doxchopn
https://foxford.ru/wiki/himiya
OTKpbITast XUMUs
https://chemistry.ru/

bubmmoreka [JOK
https://lesson.edu.ru/

PO https://resh.edu.ru/subject/




Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KJIACC

KoaunyecTBO 4acos JleATEILHOCTH
HaumMmeHoBaHue
Ne DJIeKTpOoHHbIe (LM (ppoBbIE) y4uTe s ¢
pa3iesioB H TeM Kourpoabubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI y4eToM
NMPOrpamMmbl padoThI padoThbI
NMpPOrpaMmbI
BOCIIUTAHUS
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
bu6mmoreka [JOK YcTaHaBIMBaTh
https://lesson.edu.ru/ JIOBEPUTEIIbHBIE
POIII https://resh.edu.ru/subject/ OTHOIICHHUS

1.1

1.2

CtpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U
[Iepnognueckas

CHUCTEMAa XUMHUYCCKHUX

sneMeHToB /[. W.
Menneneena

CrpoeHnue BenecTna.

Mmuoroo06pasue
BEILIECTB

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-feos/ YueOHUK
doxchopn
https://foxford.ru/wiki/himiya
OTKpBITas XUMUS
https://chemistry.ru/ BIIP ET'D
xumui https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBIH OaHK
saganuii EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

bu6nmoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-feos/ YueOHUK
dokchopa
https://foxford.ru/wiki/himiya

MEXy YIUTETIEM
U 00y4arouMMHucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCITPHUSTHIO
oOy4aromumMucs
TpebOBaHUM U
npockd yuuTesns.
[ToGyxnath
o0ydJaronmxcs
co0Iro1aTh HA
ypoKe
OOLIeNPUHSATHIE
HOPMBI
MTOBEICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(yuutensmu) u
CBEPCTHUKAMH
(oOyuarorumucs).
[Tonnepxusars B




OTKpBITast XUMHUS
https://chemistry.ru/ BITP ET'D
xumus https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBII OaHK
3aganuii EID
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

1.3

XUMHYECKHUE
peakuuu

bubmuoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOHUK
dokchopa
https://foxford.ru/wiki/himiya
OTKpBITast XUMHUS
https://chemistry.ru/ BIIP EI'D
XUMHA https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBIN OaHK
saganui EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

Hroro no pazneny

13

Pa3nes 2. Heoprannyeckasi XuMust

2.1

Meraniabl

bu6mmoreka [IOK
https://lesson.edu.ru/

PO https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

JETCKOM
KOJUJICKTHBE
JIEJIOBYIO,
IPYKETO0HYIO
atmocdepy.
Crpouth
BOCTIHTATEIHHYIO
JESTEIILHOCTH C
y4eTOM
KYJIBTYPHBIX
pa3Iu4ui geTeu,
MOJIOBO3PACTHBIX
u
WHIWBUIYaJIbHBIX
0COOCHHOCTEH.
IIpuBnexkarn
BHUMaHUE
oOyJaromuxcs K
[IEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YPOKE SIBJICHUU,
MIOHATHUH,
IPHEMOB.
AHanu3upoBarhb
peasibHOE
COCTOSIHHE JIeTT B
yueOHOM Kitacce/
rpymre.
[ToOyxnate
o0ydJaronmxcs




class/himiya-10-klass-fgos/ YueOHHK
dokchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMUS
https://chemistry.ru/ BIIP EI'D

xumus https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBII OaHK
3aganuii EID
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

22

Hewmeraiel

bubmuoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOHuK
dokchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMUs
https://chemistry.ru/ BIIP EI'D
XUMHA https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBIN OaHK
sagaguii EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

2.3

CBs3b
HEOPTraHUYECKUX U
OpraHUYECKUX
BCIIESCTB

bu6mmoreka [IOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

co0JIr01aTh Ha
YPOKE MPUHIIATIBI
yaeOHOU
JUCIUTUTAHBI 1
CaMOOpraHU3aIINH.
Opranu3oBbIBaTh
IKCKYPCHH,
TIOXOJIBI,
OKCTIICAWIIMH U T.II.
3amuiarh
JIOCTOMHCTBO U
UHTEPECHI
oOyuaromuxcs,
MIOMOTaTh JIETSIM,
OKa3aBIIIUMCS B
KOH(IIMKTHOU
CUTYaIuu ¥/WIN
HeOIaronpusTHBIX
YCIIOBUSX.




class/himiya-10-klass-fgos/ YueOHHK
dokchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMUS
https://chemistry.ru/ BIIP EI'D

xumus https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBII OaHK
3aganuii EID
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

Hroro no pasaciny

Pa3zgen 3. XuMus 1 'KU3HL

17

3.1 XUMHS U )KU3Hb

bubmuoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOHHK
doxchopn
https://foxford.ru/wiki/himiya
OTKpbITast XUMUs
https://chemistry.ru/ BIIP EI'D
XUMHA https://vpr-ege.ru/vpr/11-

klass/khimiya OTKpBITBIN OaHK
samaguii EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

Uroro no pazgeny




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer opranu4ecKko XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHuYECKUX
coenunennit A. M. bytieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanum
opraHuveckux Beuiects. HomeHkatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCUICCTB

AInKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENMN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTCfIH.IHG
NpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyuenue
STHUJICHA U U3yYEHHUE €r0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [lonydenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psifl. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIIJIEBOJIOPOIOB:

14 MIPUPOIHBIN ra3 U NOMYTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas pabota mo pazaery
«YTIeBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTroMHsle CIUPTHI: TUICHIIIMKOIIb U
TJIMLEPUH

19 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruapl: hopManbaeTHI U
aneTanpAerua. AeToH

)1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBasA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE

CnoxxHbIe 23(UPBI KaK MPOU3BOTHIC
KapOOHOBBIX KUCIIOT. ['MIAPOIU3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OnoJsornYecKas pojb >KUPOB

27

VYTieBopsl: cOCTaB, KilaccuuKanus.
Baxneiimne npeacraBuTeNnu: TIIOK03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemirono3a Kak npupoHbie
MIOJINMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickast
IpoBepoyHas pabora

OO1m1ast xapaKTepUCTHKA a30TCOACPIKAILINX
OpPraHUYeCKUX COeTMHEeHUH /
Bcepoccuiickas npoBepouHas paboTta

AMWHEBI: METHJIAMUH W aHUIINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCTMHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuasl.
benku xak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB 10 14

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYeCKux annemMeHToB [, U.
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayementoB .. Meneneena B
pPa3BUTHU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
Crenenb okucienus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnexTpoiauTHuecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactsopa.
Peakiiuu nonnoro oomena. ['maponus
OpPraHMYECKUX ¥ HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEILHBIC
peakmuu. [TousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
cUcTeMe XuMHudeckux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH DS
HaIpsDKEHUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HAaTpUH, KaJui, KaJablluid, MarHui,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamnb»"

Hewmeramisl, X MOJIOKEHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATH3alU 3HAHUI 10




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemeramnsl"»

73 KonrtponbHas pabora mo remam «MeTamibi» |
n «Hemeramib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHuydeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 9K0JIOTHYECKOil,

31 JHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHU MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCOJICpXKAIUE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrneBompl, KMpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHuueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE IPU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIIME IOHATUSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHNYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPTaHUIEeCKUX
BEIIECTB JI WILTIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHAaBIMBaTh  NPUHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHMIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTb UM  Ha3BaHUi [0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmupoBaHHOCTh yMEHUN NPUBOAWTH TPUBHAJIBHBIE Ha3BaHUs
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJlIiJ03a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTaBUTENEH
pPa3MUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, amneTuieH, OyramueH-1,3, mertunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXJY  TUIHMYHBIMM  NPEACTABUTEISIMU  PA3JIMUHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIl
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CdopMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUEC ITPOAYKTOB Hepepa60TKH

XUMUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOI'O MO3HAaHHs, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUCHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIICCTBaAMU U UX ITPUMCHCHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB
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CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpALICHHS] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHATypamus OEIKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB
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3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJITHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTb YMEHHU KPUTUYECKH AHAIN3UPOBATH
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKpPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JIEMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MpPelOTBpAIlEHUs] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAsT ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MpPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, OSKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMUpOBaHHOCTb YMEHHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX OJJICMCHTOB B COCAMHCHUAX PA3JINYHOIO
COCTaBa, BHJ  XUMHUYECKOHW  CBsi3M  (KOBAJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAsI) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIeCcKas)

ChopMupoBaHHOCTh YMEHUI OMpEAENATh XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuuu, HU3MCHCHUIO CTeneHen




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

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI'0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBbIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopMupoBaHHOCTE YMEHHMH OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CopMupoBaHHOCT, YMEHHI packpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpPUoJaM W rpymnnam

[Tepuonnueckoit cucrembl xumuiecknx 3neMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BEUIeCTBAMM  C  [IOMOUIbI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENeNIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/JIbl, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHENbHBIX HEOPraHUYECKUX BeulecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlI€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIICCTBOBAHHEC  TCHETHYECKOW  CBSI3U  MEXKIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3jioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaJn3aTropa, ONpeesICHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMeHa,
KayecTBEHHBIC PEaKIMHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 10 TeMam
«Mertatb» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
JKCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuyéTel

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

33

SBJICHUM TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJAMMOUN st
pelieHusT TPAKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBAHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA DKOJOTUYCCKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOH NESATENBHOCTH B
LENSAX COXPaHEHUS CBOETO 3J0POBbsi U OKPYXKAIOMICH MNPUPOIHON

cpenbl
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3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, MOHUMas cMblici nokasarens [1/IK, noscHaTe
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeIIOBOr0 d(PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckrne OCHOBbI OPraHU4EeCKOW XUMHUU

1.1

[Ipenmer opraHMyecKkOd XHMMHH: €€ BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYCHUU HOBBIX BELIECTB M MaTepualioB. TeopHs CTPOEHUsS OpPraHUYECKUX

coequHennit A.M. bytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CrtpykTypHble (OPMYJIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMuyeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o kinaccupUKalMU OPraHUYECKUX BELIECTB
HomeHnknarypa opraHMuecKux COEAMHEHUH (cucTeMaThdeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaXKHEHIITNX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB
VYri1eBo10pOBI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH U 9TaH — nmpocTeimune
MPEJCTaBUTENIM ANKAHOB: (U3MYECKHE W XHUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXKXIACHUEC B IPHUPOAC, MOTYUYCHUC U IPUMCHCHHUC
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2.3

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH U NpPONWIEH —
IPOCTEHIINE NPEACTABUTEIN AIKEHOB: (HU3MUYECKHE U XUMHUYECKUE CBONCTBA
(peakuu THJIPUPOBAHUS, TalOTCHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U
MOJINMEPU3ALIH ), TOJy4YE€HUE U IPUMEHEHHE

Ankanuensl: OyragueH-1,3 u MeTunOyranueH-1,3: cTpoeHue, BaxkHeWIIHe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U Pe3UHbI
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2.5

2.6

AJIKMHEL: COCTaB M 0COOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHI pAAa. AHGTI/IJ’ICH -
HpOCTCfIHIHfI MMPpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHMUC, (I)I/IBI/ILICCKI/IG u
XUMHYECKHUE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATALINH,

TOpPEHMUs]), OJIyYE€HUE U PUMEHEHUE

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), IOTy4YeHUE U puMeHeHue. Tomyout:
cocTaB, CTpoeHue, (u3mueckue ¢  XHUMHYECKHE CBOWCTBAa  (peaxiuu
TaJIOTEHUPOBAHNUSA WM HUTPOBaHUs), MOJIYYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, MPUHAIEKAIIUMU K

Pa3IMYHBIM Ki1accaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHble HeTIHbIE

ra3el. Hetp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HePTH: MeperoHka,




KPEKUHT (TepMHUECKUH, KaTtanuTuieckuit), muponus. IIpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUeC COCAUHCHUA

3.1

IIpenenpHble 0HOATOMHBIE CIMPTHI. METaHOI U 3TaHOJI: CTpOeHUE, (pru3ndeckue
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  METaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), IpUMEHEHHE. BoJOpoJaHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eMCTBHE METaHOJIA M 3TAHOJA HAa OPraHM3M 4YeJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKONIb U TIMLEPUH: CTPOCHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBa  (B3aUMOACWCTBUE CO  ILEIOYHBIMU  METaJJIaMH,
KauecTBEHHasl peakuuss Ha MHOIOAaTOMHbIE cIUpThI). JleiicTBUe Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TJIMIOCprHa U OTUJIICHITIUKOJIA

3.2

®deHoJl:  CTpOEHHUE MOJEKYJbl, (U3NYECKUEe H XHUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenune gpenona
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3.4

AHLHGFHHBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibAacrua: CTpocHue, (1)H3H‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUS, KAUCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

OHOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHMCIOTHl. MypaBbUHAs M YKCYCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUE U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe IS
Kllacca KHCJIOT, peakiust OSTepuUKalyu), TIOIy4eHHe W [pPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEICTABUTENIN BBICIINX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIIIHX Kap6OHOBHX KHCJIOT, UX MOIOIIICC JIelCcTBHUE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, U- M IOJIMCaXapubl).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
¢u3nueckre U XUMHUYECKUe cBOKCTBa (B3auMoaericteue ¢ rugpokcugom meau(Il),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHue,
OpOKeHHME TIIOKO3bl), HAaXOXJIEHUE B MpPHpOJIE, MPUMEHEHUE, Ouosioruueckas
ponb. ®otocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u mesmirono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpTraHU4YC€CKUC COCAUHCHUA

4.1

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHHU4YCCKUC COCIAUHCHUS. dusznueckue u
XUMHUYECKHE CBOMCTBA aAMHMHOKHCIIOT (Ha npumepe TJII/ILII/IHE[). buonorunueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/I)]LI




4.2

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKkoB. XHWMHYECKHE CBOMCTBa OEIKOB:

THAPOJIN3, A€HaTypalus, KaHECTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJICKYJ'IXPHBIG COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALIMH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUNH —

nmoJIMmMepur3alAa U NOJUKOHACHCAIHUA

5.2

OKClIepUMEHTAJIbHBIE METObl W3y4YEHUS BEUIECTB M UX IPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuyKkoB. [lomyuyeHue CHHTETHYeCKOro KaydyKa U pe3uHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

1.4

L.5

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TOMBl. DJIEKTPOHHAS 000JI0UKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucCTeMbl
xuMuyeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEIIECTB MO TpyNIamM U IepHoJaMm.

3HaueHue NEpUOANYCCKOro 3aKOHa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(KoBaJieHTHAs HEMOJISIpHAsT W TOJsIpHasi, HWOHHAs, MeTaindeckas). HoHbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTHOCTh. DnekTpooTpULIaTeabHOCTh. CTENEHb OKUCIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. IloHsaTHE 0 nauCcnepcHBIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBast 10oysl BelllecTBa B

pacTBope




1.6

Knaccudukanus HeopraHuueckux coequHennii. HomeHnknaTypa HeopraHM4ecKux

BCIICCTB

1.7

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

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPU XUMHUYCCKHUX PCAKIIHAX

1.8

1.9

1.10

1.11

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OO6Oparumble peaknuu. XuUMHUYecKoe paBHOBecue. MDakTopbl, BIUSAIOMNAE HA
cocTosiHMe XuMHuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAs, IeJI0UHas1. Peakiiuym nOHHOTO

oOMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anemenToB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMepe KUCIOpo/ia, CEpbl,
docdopa u yraeponaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETAJUIOB (TaJlOreHOB, Cephbl, a30Ta,
dbochopa, yrmepoga W KpeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIIMX  KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BaYKHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3
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Meramnbl. Ilonoxenune merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUN Psiji HAlIPsHDKEHUH METallJIoB
XUMHYECKHUE CBOWCTBA BAXKHEMINIMX METAJUIOB (HATPUM, KaJIMid, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JIMYHBIM

Kj1accaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUILIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUS

BEUICCTB U XUMHNYCCKHUX peaKum‘fI

Hpe,Z[CTaBJ'ICHI/IH 00 06H_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMMOJIYYCHHA

BOXHEHIIMX BewmecTB. YenoBek B MHUpE BEHIECTB MU MATEPHAIOB: Ba)KHEUIIHNE




CTPOUTEIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTepUajbl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHallbl I DJJICKTPOHMKH, HAHOMATEPHUAIIbI, OPTaHUYECKUE U

MUHEpaJbHbIE Y100peHus

33

Xumus u 3J0pPOBLC UYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHHA JICKAPCTBCHHBIX
InpcIiapaToB, IMpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs IpernapaToB OBITOBOM XHMHH

B HOBCCI[HCBHOﬁ KHN3HU

[Tposepsiembie Ha EI'D o xumuu tpeGoBaHus

K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl

cpemHero ooIero oopa3oBaHms

Kon
IPOBEPSIEMOTO
TpebOoBaHM

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpEeAHEro 001Iero 00pa3oBaHus

1

Biranenne cucreMoil XMMUYECKUX 3HAaHUM, KOTOpasi BKJIIOYAECT:

1.1

OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIEMEHT, aToOM, H30TOIIbI,
ANEKTpOHHAas 00OJI0YKa aroma, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH aTOMOB,
OCHOBHO€ M BO30YXKJEHHOE COCTOSIHHE aToMa, WOH, MOJIEKYJa, BaJIEHTHOCTD,

3IEKTPOOTPULIATENILHOCTh, CTENEHbh OKUCJIECHMs, Xumuueckas cBsa3b (O- wm

T-CBA3b | kpatHble  cBA3W), TrUOpUAM3amKMs  aTOMHBIX  OpOMTANIEH,
KpUCTaJNIMYECKasl peleTKa, MoJib, MOJISIpHAs Macca, MOJISIpHBIA 00beM, MOJIIpHast
KOHIICHTpaLus, pacTBOpEI (ucTUHHEIE, TIMICTIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIM CKeneT, (yHKIHOHAJIbHAs TPYIIa, pajuKal,
MU30MEpbl, CTPYKTYpHast (opmyna, uzoMepusi (CTpyKTypHas, reoMeTpudeckas
(umc-, TpaHCU3OMEpHs), TOMOJOTHYECKUH psJ, TOMOJIOTH, YIJIEBOIOPOJIBI,
KHUCJIOPOA- U a30TCOJEpKAIUE COSAUHEHNs, OMOJIOrMUECKH aKTHBHBIE BEIECTBA
(yrmeBoawl, OKHpBI, O€JNKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COEAMHEHUS, KPEKUHT, PU(POPMHUHT, THIIBI XUMHUYECKUX
peakuuii  (OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIE, JK30- UM JHIOTEPMHUYECKHE,
peakuuyu HOHHOTOo 00MeHa, TOMO- U TeTepOreHHble, 00paTuMble U HeOOpaTUMBbIE),
pacTBOp, 3JEKTPOJUTHI, HEIINEKTPOIUTHI, HIEKTPOJIUTHUECKAs JUCCOIMALN,
CTENEHb JUCCOLMALUKN, OKHUCIUTENb, BOCCTAHOBHUTENb, JJIEKTPOJIU3, CKOPOCTb
XUMHUYECKON peakiuy, XHMUYECKOe paBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPUsI XUMHUECKOT0 CTPOCHUSI OpraHMYeCKUX BemecTB A.M.
byrnepoBa, Teopusi IEKTPOIUMTHYECKON auccouuannu, Ilepmonnueckuii 3akoH
J.1. MeHnneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3BIK XUMWUH, MHUPOBO33PCHUYCCKUEC 3HAHHWA, JICKAINIUMC B OCHOBC IMOHWMMAaHHA
NPUYUHHOCTY M CUCTEMHOCTHM  XMMHUYECKUX  SIBJICHUHM, COBPEMEHHBIE
MPEACTABICHUSI O CTPOCHHHM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIpHOM U
HAaMOJIEKYJIIPHOM YPOBHSX

1.3

NpEACTaBJICHUA O MCXAaHU3MAX XUMHUYCCKUX peaKHI/Iﬁ, TCPMOANHAMHUYCCKUX U
KHMHETHYCCKUX 3aKOHOMCPHOCTAX HUX HNPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCECHH,
AUCTICPCHBIX CUCTEMAX




1.4

(akToNOruuecKue CBEACHUS O CBOICTBaX, COCTaBe, MOJYUYEHUU U OE30MacCHOM
WCIOJIb30BAaHNU BXHEUIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKON JACSITEIbHOCTH YeTIOBEeKa

1.5

o0mue HayyHble MPUHLUIB XUMHYECKOIO IPOU3BOACTBA (Ha IpUMeEpe
MIPOU3BO/ICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IepepadOTKU HEPTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHbIC IIPHU3HAKKW W B3aUMOCBA3b H3YUYCHHBIX HOH?ITI/Iﬁ, IMPpUMCHATDb
COOTBCTCTBYIOIIUC IMMOHATHA IPU OIMMCAHUN CTPOCHUSA U CBOICTB HCOPTraHNYCCKUX
" OPraHUuYCCKHUX BCIICCTB U UX HpeBpaH_[eHHI;'I
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B3aMOCBS3b XMMHMYCCKHX 3HAHUM C TOHATUSIMH H npeaAcCTaBJICHUAMA APYIrux
npeaMETOB  JIA 0oJjiee OCO3HAHHOI'O IOHUMAHHUS M OOBSCHEHHS CYUIHOCTHU
MaT€pruajlIbHOIro0 €AMHCTBa MHUpa

C(i)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

3.1

HalMEHOBaHHUS XHUMHYECKHUX COeIUHCHH I MEXIYHApPOJIHOIO coro3a
TGOpGTH‘-IGCKOfI u HpHKHaIIHOﬁ XUMHUHU H TpI/IBI/IaJH)HI)IC Ha3BaHHuA BCIICCTB,
OTHOCAILUXCA K H3YYEHHBIM KJaccaM OpraHMYECKUX M HEOPraHMYEeCKUX
COCIMHEHHUH

3.2

XUMHAYECKYI0 CHMBOJHKY Ui COCTaBJICHUS (OPMYJT HEOPTaHUYECKUX BEIIECTB,
MOJIEKYJIIDHBIX WM CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPAIICHHBIX W CKEJIETHBIX)
(hopMyII OpraHMYECKHUX BEIICCTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHUA U KPUTCPHUU
JJIA KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUUYCCKHUX 00BEKTOB

4.2

OpraHn4€CKuUcC BCIICCTBA, CAMOCTOATCIILHO BI>I6I/IpaTI> OCHOBAHHA U KPUTCPUH IJIA
KJ'IaCCI/Iq)I/IKaI_II/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3NIUYHBIM MPU3HAKaM (YHCITY U COCTABY PEarupyIOIINX BEIIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTETEeHEW OKHCIICHUS JIEMEHTOB, 00paTUMOCTH
peaKiuu, y9acTUIO KaTalnu3aTopa)

ChopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) M MOHOB XMMHUYECKUX DJIEMEHTOB | - 4
nepuonoB Ilepmommueckoit cucrembr J[.M. MeHneneeBa W HX BaJCHTHbBIC
BO3MOXKHOCTH, HCIOJIB3ysl TIOHATHS S-, P-, d-DJIEKTpOHHBIE OpOUTAIH,
JHEPreTUYECKUE YPOBHU

CchopMupoBaHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX HMH COEIUHEHUH M0 TmepuoaaM u
rpymnmam

C(I)OpMHpOBaHHOCTL YMCHHA COCTaBJISITb YPAaBHCHHUA XUMHUYCCKUX peaKuHﬁ nu
PACKpPBIBATE UX CYIIHOCTH:




7.1

OKHCITUTEIPHO-BOCCTAHOBUTEIBLHBIX ~ PEaKIMK  TOCPEJACTBOM  COCTABJICHHS
ANEKTPOHHOTO OallaHca 3TUX peaKIui

7.2

YpaBHEHUsI PEAKIUN pa3IMYHBIX THUIOB; IOJHBIE M COKPAIICHHBIC ypaBHEHHS
peakuuii MOHHOTO OOMEHa, YUUTHIBAsI YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH HIIYT
710 KOHLIa

7.3

peakuuii  rugpoiiM3a, peakiui  KOMIUIEKCoOOpa3oBaHusi (Ha  IpuMepe
THJIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHHS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH
OPraHUYECKMX COEIMHEHHI OT KPAaTHOCTH W TUNa KOBaleHTHOM cBs3u (O~ u

T-CBA3H ), p3auMHOr0 BIMSAHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIAX, & TAKKe
OT 0COOEHHOCTEN peaTn3aluy pa3IuIHbIX MEXAHU3MOB [IPOTEKAHMS PEAKIIUit

8.2

XapaKTepHbIE XUMUYECKUE CBOICTBA  BEILECTB COOTBETCTBYOLIUMU
SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLUN

CpopMUpPOBAaHHOCTh YMEHHUS XapaKTepHU30BaTh COCTaB U Ba)KHEWIIHME CBOWCTBA
BEILECTB, NPUHAICKAIIUX K ONPEACIICHHBIM KjaccaM M IpyIaM COECIUHEHUH
(mpocThie BemIECTBA, OKCHUJIbI, THIPOKCUIBI, COJH; YIIECBOAOPOIBI, MPOCTHIE
3(hupkl, CIUPTHI, GEHOJIBI, AJTBICTUIbI, KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CJIOKHBIC
3(UPBL, JKUPBI, YIIICBObI, aMUHBI, AMHTHOKHCIIOTHI, OCITKH )
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CdopmMupoBaHHOCTh YMEHHUS MPOBOJAUTH PACUETHI 110 XMMHUUYECKUM (popmyrnaM U
YPaBHEHMSIM XMMUYECKHUX PEaKHi ¢ UCT0JIb30BaHHEM (PU3NYECKUX BEJTUUMH!

10.1

Maccel (0O0beMa, KOMMYEeCTBAa BEIIECTBA) MPOIYKTAa PEAKIUMH, €CIH OJHO U3
HWCXOJHBIX BEHIECTB JAHO B BHUJIE€ PacTBOpa C OMNPEIEICHHOW MacCOBOM JOJEH
PacTBOPEHHOTO BEIECTBA WM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MacCOBOH WJIH 00bEMHOI A0JIK, BIXOZA NPOAYKTA pEaKIun

10.3

TEII0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Brnanenue cucremoil 3HaHMKA O METOJIaX HAYYHOTO IMO3HAHUS SBICHUN MPUPOJBIL,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX M YMEHHME NPUMEHATh ITH 3HAHUA IPU
SKCTIEPUMEHTAIbHOM HCCIEAOBAHUU BEHIECTB U JUJIST OOBSICHEHHUS XUMHYECKUX
SIBJIEHUM, UMEIOLIMX MECTO B MPUPOJIE, MPAKTUUECKON NEATEIIbHOCTH YEIIOBEKA U
B TIOBCETHEBHOMN KU3HHA

12

CopMHUpPOBAaHHOCTH YMEHHUSI MPUMEHATH (MCIONIH30BaTh) 3HAHUS O COCTAaBE H
CBOMCTBaxX BEHIECTB JJIs AKCIEPUMEHTAIbHOW MPOBEPKH TUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XHWMHUUYECKHX PEaKIHil W TPOTHO3UPOBAHUS
BO3MOKHOCTEH UX OCYILECTBICHMS; CUCTEMHbIE XHWMHMYECKHE 3HaHUS IS
OOBSCHEHUS W TIPOTHO3WPOBAHUS SIBIICHUM, WMEIOIINX €CTeCTBEHHOHAYYHYIO
MPUPOAY; AJIs PUHSATUS TPAMOTHBIX PEHICHUN MPOOIeM B CUTYAIUAX, CBI3aHHBIX




C XUMHEN

13

ChopmMupoBaHHOCTh  yMEHMSI IUIAHUPOBATh M MPOBOJUTH  XUMHUYECKUH
9KCIIEPUMEHT (I10JIyYE€HUE U N3YYEHHE CBOMCTB HEOPraHUUECKUX U OPraHUYECKUX
BEILIECTB, KA4eCTBEHHbIC pEAKUUU YIJIEBOJOPOJOB pPA3IMYHBIX KJIACCOB U
KHCJIOPOJICOACPKAILIMX OPraHMYECKUX BEIIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3aad 10 pacHo3HABAaHUIO HEOPraHMYECKHMX W OPraHuYecKUX BEIIECTB) C
coO0JIr0/ICHHEM TIpaBHJI 0€30MaCHOT0 OOPAIIEHHUs C BEIECTBAMU U JIAOOPATOPHBIM
o0opynoBanueMm; (HOpMynIUpOBaTh II€JIM  HCCIEIOBaHMS; MPEICTaBISATh B
pa3nuyHOi popMe pe3ysbTaThl SKCIEPUMEHTa, aHATM3UPOBATh U OICHUBATH MX
JIOCTOBEPHOCTD

14

ChopMHUpPOBAaHHOCT,  YMEHHS  OCYIIECTBJISATH  II€JICHANIPABICHHBIA  ITOWCK
XUMHAYECKOH HMH(OpPMAMK B pa3IMYHBIX HCTOYHMKAX (Hay4yHas H ydeOHO-
Hay4Has JIMTEparypa, CPEICTBa MaccoBOW HHGpOpManuH, ceTh VIHTEepHET u
pyrue), KPUTHYIECKHU aHaJIU3UpPOBATh XUMHUYECKYIO uH(pOopMalLIo,
nepepabaTbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUHU C MOCTaBICHHOW y4eOHOM
3aadei

15

ChopmupoBaHHOCTH YMEHHUS MPOTHO3HPOBATh, AHATU3UPOBATh M OLIEHUBATH
MH(OPMALIHIO C TIO3HUIMHA 3KOJOTUIECKON 0€30IaCHOCTH TOCIIEACTBHIA OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATCIIBHOCTH YEJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOMH
BEIIECTB; C(HOPMHUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha
JKMBBIC OpraHu3Mbl OINPCACICHHBIX BCHICCTB, ITOHHMMAsA CMBICI I10Ka3aTCIIA
MpeneabHOW JOMYCTUMON KOHICHTpPAIlMM, U MOSICHATH Ha MPUMEpPAX CIOCOObI
YMCHBIICHUA W MNPEAOTBpallCHUA HUX BPEAHOIO BOSHeﬁCTBHﬂ Ha OpraHusm
YeloBeKa

[lepeueHs 31eMeHTOB cozepkaHusl, mpoBepsieMblx Ha EI'D o xumuu

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJENb CTpOeHUs aroma. PacnpeneneHue
AJIEKTPOHOB IO HEPIreTUYECKUM ypoBHAM. Knaccudukanus XUMHUYECKHX 3JEMEHTOB.
OCOOEHHOCTH CTPOEHHUS SHEPreTUYeCKHX YpOBHEH aroMoB (s-, p-, d-371€MEHTOB).
OcHOBHOE U BO30YXJAECHHOE COCTOSHUSI aTOMOB. DJEKTPOHHas KOH(UIypauus aroma.
BaneHTHbIE 271EKTPOHBI

1.2

[lepuonnueckas cucrema xumuueckux dyemeHToB J[.M. MenneneeBa. dusnueckui
cmeicnt [lepnogmueckoro 3axkona /.M. MenneneeBa. [IpuumHBI M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB DJJIEMEHTOB M HX COEAUHEHHMH 110 TepuoAaM M TpyIIaMm.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUU,
BBICIIUX OKCUIOB U TUAPOKCUIOB

1.3

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCTICHUS

1.4

Buner xumuueckoil cBsizu (KOBaJeHTHAs, MOHHAs, MeTaJUIMUeCKas, BOJOPOJHAs) U
MEXaHU3MBI €€ oOpa3oBaHus. MeXMOJIEKYJIApHbIE B3auMOJEHCTBUA. BemecTa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHUs. THUIbl KPHUCTAUIMYECKUX PELIETOK.




3aBHCUMOCTb CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKH

1.5 Xumudeckas peaknus. Knaccupukanus XUMHUYECKHX PEaKIWi B HEOPraHUYECKOW H
OpPraHUYECKON XMMUU. 3aKOH COXPaHEHUS MacChl BEIIECTB

1.6 CKOpOCTbh peakiuu, € 3aBUCUMOCTb OT Pa3IM4YHbIX (haKTOPOB

1.7 Tennobie 23 (HEKTH XUMUUECKUX peakinid. TepMOXUMHUYECKUE YPABHCHHS

1.8 OO6parumbie peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPhI, BIUSIONIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense

1.9 Onexrponutuyeckas auccounanus. CuibHble U cinaldbie 3IeKTpoauTsl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KHUCTasi, HeWTpaibHas, menounas. CteneHs aucconuanuu. Peakuun
MOHHOTO OOMeHa

1.10  |T'maponu3 couneit. Monnoe mpousBenenue Boabsl. Bomopoansii mokasarens (pH)
pacTtBopa

1.11  |CrocoObl BbIpaK€HUS KOHIIGHTpAI[MM PACTBOPOB: MaccoBas JOJs PAcTBOPEHHOIO
BELIECTBA, MOJSpHAs KOHILEHTpalus. HacbllleHHble W HEHACBILIEHHBIE PacTBOPBI,
pactBopumMocTb. Kpucramioruaparsl

1.12 | OxucnurenbHO-BOCCTAHOBUTENbHBIE peakunu. [loBeieHre BEeIECTB B Cpeiax ¢ pa3HbIM
3HadeHueM pH. MeTozpl 3JeKTpOHHOTO OaiaHca

1.13 | DneKkTpoau3 pacTBOPOB U PACIUIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMHHU

2.1 Knaccudukanus HeopraHmdeckux coenuHeHuid. HomeHklaTypa HEOpraHHYECKHUX
BELIECTB

2.2 XUMHYECKHE CBOMCTBA BAXHEHUIIMX METAIOB (HATPHUM, Kamui, KaJbLW, MarHui,
ATIOMHUHHM, IIUHK, XPOM, Kee30, Mellb) U UX coequHeHuid. OOIIMe crnocoObl MOTyIeHUS
METaJIJIOB

2.3 XUMHUYECKHE CBOWCTBA BAKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, cepbl, a30Ta, docdopa,
yriaepoia U KPeMHHS) U UX COCJUHEHHH (OKCHIOB, KHUCIOPOACOAEp AIIUX KHUCIOT,
BOJIOPOJHBIX COCTUHEHUI )

24 'eneTnveckass CBsI3b HEOPTaHMYECKUX BEIIECTB, NPHHAMICKANIMX K Pa3TUIHBIM
KJ1accam

2.5 Nnentudukanuss HEOpraHWYeCKUX coefAuHeHuil. KauecTBeHHBIE peakiuu Ha
HEOpraHMYEeCKHe BEIIeCTBa U HOHbI

3 OCHOBBI OPraHUYECKON XUMUHU
3.1 OCHOBHBIE TOJOKEHUSI TEOPUU XHUMHUYECKOTO CTPOEHHUS OpPraHMYEeCKUX COEAUHEHUU

AM. DbymiepoBa. VYrIepoaHbI CKEJIET OPraHMYecKOW MoseKysbl. KpaTHocTb
xumudeckoil ces3i, O~ u T-CBA3M  gp’_ sp’ sp-rubpunmsaumu opGuTaneii aToMoB
yriaepona. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHUS MOJEKYIL
I'omonoru. I'omonoruueckuii psa. Mzomepust u n3omepbl




3.2

[Tonsitue o pyHKIIMOHANBHOM rpymie. OpueHTaIMOHHBIE YD PEKTH 3aMecTUTeNeH

33

[IpencraBnenne o  Kkijaccu(uKaluyd — OpraHudeckux  BemecTB. HomeHknartypa
OpPraHMYECKUX COEIUHEHMH (cucTeMaTHdecKasl) U TPUBHMAJIbHbIE HA3BAaHUS BAXKHEHIINX
IIPEICTaBUTENIECH KIIACCOB OPraHUYECKUX BELICCTB

34

CBoOogHOpaANKATbHBIA U MOHHBIA MeXaHU3Mbl peakuuu. [loHsTHe 0 Hykieodpuie u
anekrpoduie. [Ipasuno MapkosaukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanpl. XWMHUYECKHE CBOWMCTBA aJKaHOB: TaJIOIr€HUPOBAHUEC, ACTUAPUPOBAHUC,
TCPMUYICCKOC PA3JIOKCHHUEC, KPCKHUHI, HN30MCpU3allMd, TOPCHUC. HOHy‘IeHI/IC AJIKaHOB.
]_II/IKJ'IoaJ'IKaHI)I. CHeHI/I(l)I/IKa CBOMCTB IIMKJIOQJIKAHOB C MaJIbIM pasMEpoM 1IHKIIA.
Peakmun NPpHUCOCAUHCHHA U paIUKAJIBHOTO 3aMCIICHHUA

3.6

Ankenpl. XUMHMYECKME CBOWCTBA: pEaKUUU IPUCOECIUHEHMS (TajloreHUpOBaHUE,
TMJIpPUPOBAaHUE, TUAPOTAJIONEHUPOBAHUE, THIpaTalis), TOPEHUs, OKHUCICHHUS W
nonuMepu3anun. [IpoMbIIeHHbIE U TA00PaTOPHBIE CITOCOOBI MOTYYEHHS aJTKEHOB

3.7

AsnkagueHbl. XHMHYECKHE CBOMCTBAa  QJIKaJWCHOB: PEAKIUMU  [PUCOCIUHEHUSA
(rugpupoBaHMe, TaJOTCHUPOBAHME), TOpPeHHs U noinuMmepuszanuu. [lodydeHue
aJIKaIEeHOB

3.8

Ankuabpl. XHWMHYECKHE CBOWCTBA: PEAKIMU TPUCOEAUMHEHUs (TaJIOTeHUPOBAHHE,
THAPUPOBAHUE, THApATalMsi, THUIPOTAJIOTEHUPOBAHMUE) KaK crmocod MOoTydeHHs
IIOJIMMEPOB U JAPYTUX IOJIE3HBIX NPOAYKTOB. Peaknnn 3amemenus. I'openue anermiena
KaK HMCTOYHUK BBICOKOTEMIIEPATypPHOI'O IUIAMEHU JJIsi CBApKU W PE3KU METaJLIOB.
[IpuMeHeHue aneruineHa

3.9

Apenbl. XuMHYeCcKHe CBOWCTBAa O€H30J71a: PEaKIUH AIEKTPO(UIBHOTO 3aMelIeHus,
pUCOeTUHEeHUsl (TUAPUPOBaHME, TajoreHnpoBanue). Peakius ropenus. OcobeHHOCTH
XUMUYECKUX CBOMCTB Tosyosa. [lomydenue Oenzona. OCOOEHHOCTH XMMHYECKUX
cBoiicTB ctupoina. [lomumepuzamus crupona. CrocoObl MONMyYeHUs M NPUMEHEHUE
apOMAaTHYECKUX YIIIEBOJOPOIOB

3.10

Crnuptsl. [IpenenbHble 0JHOATOMHBIE CIUPTHI. XMMHUECKHE CBOWCTBA: B3aUMOJICHCTBUE
C HaTpueM Kak cHoco0  yCTAHOBIEHMsS  HaJU4Yus  THJIPOKCOTPYMIBI,  C
raJIoreHOBOJIOPOIAMU ~ KaK  CHoco0  MOJy4deHHs  pacTBOpPHUTENEeH, BHYTpU- U
MEXMOJIEKYJIApHas naeruaparauus. Peaknus ropenud. IlomydeHue sraHoma: peaxuus
OpO’KE€HHs TJIIOKO3bl, THUJIpaTalus OTHJIEHA. OTWIEHIJIMKOIb W TIUUEPUH Kak
MIPEACTABUTENH NPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. Xummudeckue cBoicTBa ¢eHoNa (peakiuu C HaTpUeM, THAPOKCHUAOM HATpHS,
opomom). ITonyuenue penomna

3.12

Anpneruapl. XHUMHYECKHE CBOMCTBAa TMPENENbHBIX  aNbJETHAOB: TUJIPUPOBAHHUE;
Ka4ueCTBEHHBIC PEaKlMM Ha KapOOHWJIBHYIO TpyIIy (peakmus "cepeOpstHOro 3epkana',
B3auMmozeiicteue ¢ ruapokcuaomM Mmenu (II). [lomyuenume mnpenenbHBIX aabACTHIOB:
OKHCJIEHUE CIHUPTOB, THApaATallvs aleTHieHa. AIIETOH KaK MpEeACTaBUTENb KETOHOB.
Oc00EHHOCTH peaKINK OKHCIICHHSI alleTOHa

3.13

KapOoHoBble  KHCHOTBL. XHMMHUYECKHE CBOWCTBA MpEAEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XUMHYECKHX CBOWCTB MYpPaBbHUHOW KHUCIJIOTHI.




HonyquI/Ie OpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIIOT: OKHCJIICHHC aJIKaHOB,
AJIKCHOB, TMCPBUYHBIX CIOUPTOB, aJIbACTUIOOB. Bricime NpEaAC/IbHBIC U HCHPCACIIBHBIC
Kap6OHOBBI€ KHCJIOTBI

3.14

Crnoxuble 3pupbl U xupbl. CrocoObl NOIY4YEHUs CIOXKHBIX 3(upoB. OOpaTUMOCTb
peakuu Tepudukanyy. [lpumeHnenne cioxHbeIX 3(QUPOB B MUIIEBOH U napdroMepHOi
IPOMBIIIICHHOCTH. JKUpPbI Kak CIO0XHbIe 3(GUPbI TTUIEPUHA U BBICIIUX KapOOHOBBIX
KMCJIOT. XMMHMYECKUE CBOMCTBA JKMPOB: THIPUPOBAHME, OKHUCIEHHE. ['Maponus, win
OMBUIEHHE, JKUPOB Kak CIOCO0 IPOMBIIUIEHHOIO TIOJIY4YEHHUs COJIeH BBICIIUX

Kap6OHOBBIX KHCJIOT. MBIHa KaK COJIM BBICHINX Kap6OHOBBIX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMH C Y4acTUEM CIHPTOBBIX M ajbJACTUIHON
TPyNIl ¥ MOJOYHOKHCIIOEe OpokeHue. [IpuMeHeHHMe TIIIOKO3bI, €€ 3HaueHHe B
KHU3HEJCATEIIbHOCTH Oopranusma. Jucaxapubl: caxaposa, MajbTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOIIME aucaxapuabl. [ uaposins qucaxapuaos.
[Tonucaxapuasl: Kpaxmain, riaukored. CTpoeHre MaKpoOMOJIEKY/ Kpaxmala, TIIMKOreHa U
Leto03pl. du3nyeckue CBOMCTBA Kpaxmaja U LEJUII0JIo3bl. XMMHUYECKHUE CBOMCTBA
Kpaxmalna: TUIpOJN3, KadeCTBEHHas peakius ¢ HOAOM. XHUMHUYECKHE CBOMCTBA
LEJUTIOJIO3bI: TUAPOIU3, MoydyeHne 3(upoB 1eunono3bl. [loHaTne 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETIK)

3.16

AMHHBI. AMHHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKIIUU C BOJIOM, KUCIIOTAMH, PEAKIIUS
ropeHus. AHWIMH KaK MPEJICTAaBUTENIb apOMAaTHUYECKUX aMHUHOB. XHUMHYECKHUE CBONCTBA
aHWIMHA: B3aMMOJICWCTBHUE C KHUCIOTaMH, OpOMHOHN Bojoi, okucieHue. llomyueHue
aMUHOB  QJKWIMPOBAHUEM aMMHaKa W  BOCCTAHOBIICHHEM HUTPOIPOU3BOIHBIX
yTIEBOIOPOIOB

3.17

AMHMHOKHCIIOTHI M O€JKH. AMUHOKHCIIOTHI KaK aM(OTEpHbIC OpPraHUYECKHE COSNHEHUSI.
OcHOBHbIE AMMHOKHCIIOTHI, oOpa3ylomue Oenku. XUMUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ACHATYypallksl, KaUeCTBEHHbIE (IIBETHBIEC) peaKLUU Ha OEIIKU

3.18

CrpoeHne U CTpyKTypa IMOJHMMEPOB. 3aBUCHMOCTb CBOMCTB IIOJIMMEPOB OT CTPOCHMS
MoJieKyl1. OCHOBHBIE CIIOCOOBI IOJIyYE€HHUSI BBICOKOMOJIEKYJISIPHBIX —COEIMHEHUM:
peaKIMy NoJMMEpPHU3alMK U MONMUKOHAeHcauu. Kitaccudukanust BoJIokoH

3.19

WNnentudukanus opraHMuecKUX COoelMHEHUN. PerieHne sKcepuMeHTANbHBIX 3a/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMHus B HOBCCHHCBHOﬁ KHU3HHU. HpaBI/IJIa Oe30ImacHoM pa6OTLI C CAKHUMHU, TOPIOYUMHU U
TOKCHUYHBIMH BC€UICCTBAMU, CPEACTBAMU OBITOBOM XUMHU

4.2

XumMud U 340pOBbe. XUMHUS B MEAUIHUHE. XUMHUS M CEIbCKOE XO34MCTBO. XUMHS B
MIPOMBIIIIJICHHOCTH. XUMUS U SHEPTeTUKA: MPUPOIHBIA U TIOMYTHHIN HE(TIHOMN ra3bl, UX
coctaB U ucrnonb3oBanue. CoctaB HedTH U ee mepepaboTka (IPUPOJHBIE UCTOUYHUKH
yIJI€BOJOPOAOB)

4.3

XHUMHSA U IKOJIOTHS. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl U €r0 MOCIEACTBHUS.
Oxpana ruapocdepsl, MOYBBL, arMocdepbl, ¢GuOpsl U ¢ayHbl OT XHUMHUYECKOTO




3arpsisHeHus. [IpoGnema oOTX0J0B M MOOOYHBIX MPOAYKTOB. AJbTepHATHUBHBIC
WCTOYHUKHU SHEPTUU

4.4 OO0mue mpeacTaBIeHUsI O MPOMBIIUICHHBIX CIIOCO0aX MOJIYYeHUs XUMUYECKUX BEIICCTB
(Ha mpuMmepe TMPOU3BOJCTBA aMMHUaKa, CEpPHOM KUCIOThI). YepHas U IBeTHas
MeTaiyprusi. CTEKJI0 U CHIIMKaTHAsI IPOMBILUIEHHOCTb. [IpoMbliieHHas opranuyeckas
xumusi. CbIpbe JIJIs1 OPraHn4ecKoi MPOMBIIITICHHOCTH

5 Tunsl pacyeTHbIX 32124

5.1 Pacuersl macchl BemiecTBa WM 00beMa ra3oB MO HW3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00beMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKLIUU BEIIECTB

5.2 Pacuets! TerioBoro g dexra peakiuu

5.3 PacyeTbl 00bEMHBIX OTHOILIECHUI ra30B MPU XMMHUYECKUX PEaAKIIMSIX

54 Pacuetsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJIHO W3
BELIECTB JIaHO B U30bITKE (MMEET IPUMECH)

5.5 Pacuersl maccoBoii naum 00BEMHON J10JIM BBIXOJA MPOAYKTA PEAaKLUUU OT TEOPETHUUYECKU
BO3MOYKHOTO

5.6 Pacuersl mMacchl (0OBbema, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
BEIIECTB JIAHO B BHJIE PAacTBOpa C ONPEACIICHHONM MAacCOBOM [0OJIEH pPacTBOPEHHOTO
BelIeCTBa

5.7 Pacuersl ¢ ucnonb3oBaHMEM NOHATUM "MaccoBas noiid", "MoOJsIpHas KOHLEHTpaus',
"pacTBOpUMOCTD"

5.8 Haxoxpaenune MonekymasipHOi (OpMyIibl OPraHUYECKOTO BEIIECTBA MO €ro MIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WJIX 11O MMPOAYKTaM CropaHus




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

XWMHSL: OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU: TEOPUS U NTPAKTHKA!
rmocobue 11 moAroToBKU K sk3ameHam/E.B.3s1koBa.- PoctoB /]I ®denukc
Teopernyeckre OCHOBBI XUMUU: TPEHAXKEP ISl MOATOTOBKH K EI'D/
A.C.Eropos.- PoctoB H/1: ®eHUKC.

Opranunueckas xumun: TpeHaxep st noaroroku Kk EI'9/ A.C.Eropos.- Poctos
H/1: denuke.

KontponbHo-uzmeputenbabie Matepuainbl. Xumus. 10 kmace./ Coct. H.I.
Tpery6osa. - M: BAKO

KoHnTtponbHO-u3MeputenbHbie Matepuansl. Xumusd. 11 kimace./ Cocr. H.IL
Tpery6osa. - M: BAKO

Xumust. 10 knacc. ba3oBeiit ypoBens. [IpoBepounbie 1 KOHTPOIbHBIE PaOOTHI/

["a6puensn O. C., JIsicoBa I'. I'. M: TIpocBemenue



Xumus. 11 knacc. ba3oBbiit ypoBenb. [IpoBepouHbie 1 KOHTPOJIbHBIE PaOOTHI/

["abpuensn O. C., JIsicoBa I'. I'. M: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Tpenaxep «O0naxo 3Hauui» https://www.imumk.ru/offer/9022

Bupryansnas nabopatopust https://content.edsoo.ru/lab/subject/4/

Vpoxu xumuu Ha POIII https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN 0aHK 3aJaHui 1715 OLEeHKHU (DYHKIMOHAIBHON rpaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtxkpaIThIil Oank 3ananuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

OneMeHTH! O0JIBLION HayKu elementy.ru

Hudposoii cepuc «/lomamnaue 3amanus https:/ https://media.prosv.ru/

OtkpsiTas xumus https://chemistry.ru/

BIIP EI'D xumus https://vpr-ege.ru/vpr/11-klass/khimiva

OTtkprIThiid Oank 3aganuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

[udposoii cepruc «A cnam EI'D». Xumusa. Moayms 1o penieHuto TpyaHbIX 3a1a4

https://shop.prosv.ru/ya-sdam-ege-ximiya21477




AOKYMEHT NOANUCAH
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