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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana 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), npencraBieHHbIX B DegepaibHOM  rOCYJAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJNOXKEHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCITUTAHUSL U PA3BUTHUSL O0yYarONTUXCs CPeJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBanue, MOJIy4yaeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTeIbHON  OpraHU3alMM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEer0 OO0IIero oOpa3oBaHUsl Cpe/CTBaMU y4eOHOTO
npeaMera «XHUMUS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4E€TOM CHeuuPUKA HAyKd XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened MW MPUHLNIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOKXHBIMH 00JIACTSIMU MPUMEHCHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMH LEISIMH M TPUHLUIIAMUA CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOJOJIKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOIIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHHsI KOTOPBIX SIBJIIFOTCS 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
BELIECTB HA OCHOBE OOLIUX MOHITUH, 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  pa3BUTHEM  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
OpeJCTaBlIeHU O cTpoeHuu BemlecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHbIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKON CBA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroIiei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKaHusi jomnoyiHgercss B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
dunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIQy HOBbIMH (haKTaMHM U  TEOPETHUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNAU
oOy4Yarommxcs NPUHATBIE MNPOTPaMMON MO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHI, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IJIs
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOPMALIK, HEOOXOAUMBIX AJI1 MPUOOPETEHHUS OIbITA TPAKTUYECKON
U HCCIIEOBATENIbCKON AESATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPHU OMPEICICHUH
COJlepKaTeIbHOM XapaKTEpUCTUKHU LeJied W3y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbsl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM ILIEJSIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUus
IpeIMETa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojAaBaHUM XUMUUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHWd OOy4YeHHUs, OpPUEHTHPOBAHHOM Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIQJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSIMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW JKM3HU
JUISl peLIEHUS] PAKTUYECKUX 3a]1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO T'PAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHHs MpolJieM, MOoUcKa, aHainu3a U 00paboTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M Y€JIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHauu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOJIHEHUSI SHEPTETUIECKIUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUECKHUMH SBICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctaBisieT 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 XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKU OopraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3suaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (II1aBjIeHUe, 0OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W dTaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTWIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaguensl: OyramueH-1,3 u meTtunOyraaueH-1,3: CTpoeHHE, BaKHEHIIINE
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpuponmHslii ra3 W IIONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3laMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opraHu4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJjoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyIeHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCH(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HAXO0XJIECHUE B MPHUPOJAE, MPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KauyeCTBEHHAs peakLus ¢ HOJIOM).

OKCIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJicHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aMMOJECHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kkpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyecKkrue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHUE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouleKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

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

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHINEBbIE TMPOIYKTHl, OCHOBBI PAlMOHAIBHOTO MUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHUE MpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Iepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOJaM.
3HaYeHue NEePpUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHHsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHbelii). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
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.

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

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

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — 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.

DnekTpoautuueckas nuccounanus. CuiabHble U cliadbie 31eKTpoiauThl. 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 MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



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

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, Kalui, 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 KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WU 00bEMA ra3oB IO HM3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 00eCrieU€HUM KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUaloOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus ¥ 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBpuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH
HEOpraHu4ecKord XxuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHSATUH, TaK W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCHU(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
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: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuHo-meTonuyeckol OCHOBOM  is
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» Ha YPOBHE CpPEIIHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMH K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JTOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIUMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
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 IPABOBBIX HOPM M OCO3HAHME IIOCIEACTBUH ITHX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MMacCHOr0 OOpalieHusi C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAUBUAYAIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS TOCIEACTBUNA M HENPUATUS BPEIHBIX NpUBBIYEK (YMOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEeTLHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHHH NPAKTUYECKHUX 3adad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yabTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M pean3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIeM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIONB30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsI IPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANTPUHAMAECMBIX JECUCTBUM U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEITbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKpPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOW HAIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUMN
YCHENIHOTO TPy/la W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

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



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHHS SIBJICHUNA OKPYXKAIOIIero Mupa u
MPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOJieM B PealbHBIX )KU3HEHHBIX CUTYaIINX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX cepax npodeccunoHaIbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TOHSATHUS, OTpaXKarouue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBICHUE,
MIpoIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4YaroInXcs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIIbHON U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEHUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JeCTBUSI:

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

ONpeAcsaTh LENH JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUA M YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /ISl OOBSICHEHUS! OTAETBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpoOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYyYHO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEeHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMyIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaian3aluil y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeensst e€ enu W 3a7add, KOHTPOJIUPOBAaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEJIOBATENbLCKUX 3ajad, BbIOMpaTh Hambosee
G (EeKTUBHBIN CMOCO0 MX peHieHuss ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUX;

OCYIIECTBISITh CAMOKOHTPOJb CBOEH NEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIINE COCAMHEHUS, MOHOMEp, IOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApaKTEPHbIE MPU3HAKU MOHITHUM,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHITHUS MpPU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMIA;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEeakLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoii HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TpHUBHUAIbHBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManibleru, aueTanbIerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUSAX (OJMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHMS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIIEH, AllEeTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUUW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TIOJTyUEHUE
STWJIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUHU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWM, I[BETHHIE PEAKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH MESITEIBHOCTH B IEIISAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YelI0BeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pPOJH XHMHUH B TO3HAHUU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH TMOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPTraHMYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnoib3yss MHOHATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPIreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMUMHYECKHUX DJIEMEHTOB U MX COEAUHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakimu, U3MEHEHHUIO CTEIEHEW OKHCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpAILIEHHBIE YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aeicTBus (npunnun Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUYECKHE TMPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBAa, Macce WM 0OBEMY OJHOIO M3 YYaCTBYIOUIUMX B pEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHbBIM OOOpYIOBAaHUEM, a TakKKe IMpaBuUia OOpalleHHs ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3JioKEeHUEe MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeapl pacTBOPOB BEHIECTB C IOMOLIBID  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW peaklivu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 0
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakUuil U (OpMyIUpPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIISAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHUS U
MPEIOTBPAIICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYYaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYaloOUIMXCs: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 2




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMuHBL. AMUHOKHCIOTEL. belku 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanmst 6 1
2.2 ‘ Hewmeramisl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
) BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer oprannueckoit
1 ML 68 BOSHUKHOBEHIE 1 https://lesson.edu.ru/lesson/a9f3d191-
’ ’ Sele-4e24-ac02-efb16fa49f6a
pa3BUTHUE U 3HAUYCHUE
[Ipencrasnenue o
KJIacCU(UKALUN OPTAaHUYECKUX
) BeecTB. Homenkiarypa 1 https://lesson.edu.ru/lesson/c935a58c-
(cucrematuyeckas) u ab0e-4¢59-9dcf-20517ae4b52e
TPUBUAJIbHBIC Ha3BAHUS
OPraHNYECKHX BEIIECTB
3 AJKaHBI: COCTaB U CTPOEHUE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH AL ec23-473¢-b3d7-ed82fcaddd02
4 AJIKEHBI: COCTaB M CTPOCHHUE, 1 https://lesson.edu.ru/lesson/403817 1le-
CBOICTBA 4158-4bd1-ae98-18dc1cfb9399
DOTUJIEH U TIPONUIIEH —
5 L —— 1 https://lesson.edu.ru/lesson/05ab5925-
P pe " ba8e-499e-840b-70bSe8db7 lac
AJKEHOB
6 MeraH u 3TaH — npocTenine | https://lesson.edu.ru/lesson/4da31505-
MPEACTABUTENIM AJIKAHOB 652d-4916-9¢7c-56e88b39bb24
Teopus crpoenus
7 OpPraHUYEeCKUX COECIMHEHUN A. | https://lesson.edu.ru/lesson/c935a58c-

M. bytnepoBa, €€ OCHOBHBIE
I0JIOKEHHUS

ab0e-4¢59-9dcf-20517ae4b52e




[TpakTrueckas padora Ne 1.

https://lesson.edu.ru/lesson/53c¢d2379-

8 «Hlomytenue sTuieHa u 2a45-43b1-9f67-Tebedaf03ce
HW3YyYEHHUE ETO CBOWMCTB)

Aunkanuensl. byranuen-1,3 u

9 MeTuioyTaaueH-1,3. https://lesson.edu.ru/lesson/6df23393-
[TonydyeHue CHHTETUYECKOTO 6f08-4b9f-ae01-a983b95b854a
Kay4dyKa U pe3UHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 N https://lesson.edu.ru/lesson/05¢9a929-
FOMOTIOTHHCCKI PAR. 6741-4d7c-84b5-009292468356
ALIETUIIEH — MPOCTEUIINI
MPEeACTaBUTENb AIKUHOB

1 Brrunciienus 1o ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-
XUMUYECKON peaKIuu 8448-418f-b416-fbaledd4ab6d

12 ApeHbl: 6€H30J1 U TOJTYOIL. https://lesson.edu.ru/lesson/d86d7d00-
ToKkCHYHOCTH apeHOB d5b4-491d-aded-c3ddal9feefd
['eneTnueckas cBs3b

13 YIIIEBOJIOPOJIOB, https://lesson.edu.ru/lesson/6¢919641-
NPUHAJIEe)KAUX K pa3JIMYHbIM 7956-4130-b1fd-c7e71db395d7
KJ1accam
[IpupoiHbIE HICTOYHUKHI

JIEBOJIOPOJIOB: IPUPOIHBIN

14 r HOPOA p(bp A https://lesson.edu.ru/lesson/99557aSe-
Fas I HOMYTHBIC HEQTAHbIC 2221-43¢0-97b8-983de535¢44d
ra3bl, He)Th U IPOTYKTHI €€
nepepadoTKu
[IpupoiHbIE HICTOYHUKHI

15 YIII€BOJOPOAOB: IIPUPOIHBIN https://lesson.edu.ru/lesson/99557aSe-

ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€

2221-43e0-97b8-983de535¢c44d




nepepadoTKu

KonrponsHas pabora no

https://lesson.edu.ru/lesson/6abf1680-

16 pazaeny «YTJIeBOAOPOIbI» 4eb5-4612-8ea5-44d63cccf518
[IpenenbHbIE OMHOATOMHBIE
17 ) https://lesson.edu.ru/lesson/5439¢18b-
CTHHPTBL: METAHOI H STAHO. 7440-4b6f-bf84-c04a471694f
Bonopoanas cBsi3b
18 MHoOroaToMHbBIE CITUPTHI: https://lesson.edu.ru/lesson/461aa9c8-
STWICHIVINKOJIb U TJIUIEPUH c0ef-4827-a8e5-d12a0bedc826
@DeHOoI: CTPOEHUE MOJIEKYJIBI,
19 (UBHYCCKIE 1 XHMIIECKHE https://lesson.edu.ru/lesson/649883b8-
. 7c51-4£16-896e-10a2278b08f1
CBOMCTBA, TPUMEHECHUE
20 Anpaeruapl: GopMatbICTHI U https://lesson.edu.ru/lesson/8664b319-
areraabIerua. AeToH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPE/IETbHBIE
71 CAPBOHOBLLE KHCIOTHL https://lesson.edu.ru/lesson/b4feaa04-
P T ) 3438-4b57-a3ec-ba0f9fe63c0d
MYypaBbHHasA M YKCyCHas
ITpakTruueckas padora Ne 2.
2 «CBONCTEA DACTEODA VKCYCHOI https://lesson.edu.ru/lesson/9834d408-
OHCTBA pacThopd yKCYCHO 386d-444a-8de3-7efbagb98cdb
KHCIOTBI»
CreapuHoOBas U 0JIEMHOBAsI
23 CUHCIOTLL KAK 11 - https://lesson.edu.ru/lesson/71ac43f2-
CHOTHL, peAcTapute 20d4-4945-a0eb-1e59cd54d9f
BBICIIIUX KapOOHOBBIX KHCIIOT
Mpbu1a KaK COJIM BBICIINX
24 KADGOHOBBIX KHCIOT. HX https://lesson.edu.ru/lesson/71ac43{2-
P . 1T a0d4-4945-a0eb-1e59¢d5f4d9f
MOIOIllee JelCTBUE
CrnosxHble 3¢upbl Kak
https://lesson.edu.ru/lesson/71ac43f2-
25 MTPOM3BOHBIE KAPOOHOBBIX

KHCJIOT. FI/I,HPOJ'II/IS CJIOKHBIX

a0d4-4945-a0eb-1e59cd5f4dof




a¢upoB
ZKupsl: runposnus,

https://lesson.edu.ru/lesson/71ac43{2-

26 MPHMEHEHHC, GHONOTHYECKas a0d4-4945-a0eb-1e59cd5£4d9f
pOIb JKUPOB
VrieBoasl: COCTaB,

7 knaccudukanus. Baxuneitmme https://lesson.edu.ru/lesson/709ce43a-
MPEACTAaBUTEIIM: [JIFOK034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

73 Kpaxman u nemnono3a kak https://lesson.edu.ru/lesson/690fbb76-
IIPUPOIHBIC ITOJIUMEPHI f94a-4f77-bbbe-3d3ae748f716
KontposbHas padorta mo
paszaeny

29 «Kucnopoaconepxaiue https://lesson.edu.ru/lesson/66a7bd94-
OpTraHUYECKUE COCTMHEHUS»/ 2bc5-4ec7-b7c7-f£893919d25a
Bcepocculickas npoBepodHas
paborta
OO01mas xapakTepucThKa
a30TCOJIEpHKALIUX

30 OrAHUYECKHX COCTUHEHHUI / https://lesson.edu.ru/lesson/0c608a59-

4¢69-4481-839e-9205f201b73¢e
Bcepoccuiickas npoBepodHas
paborta
31 S — https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
AMUHOKHUCIIOTBI KaK
am¢oTepHbIe OpraHUYECKUe
3 COCOUHEHMUS, UX https://lesson.edu.ru/lesson/c2f2£3d7-

OHOJIOTHYECKOE 3HAUCHUE.
Ilentnael. benku kax
MIPUPOTHBIC

43d1-4873-ace0-78eca6009628




33

BBICOKOMOJICKYJISAPHBIC
COCIMHCHUA

OCHOBHBIE TTOHSITUSA XUMHUHU
BBICOKOMOJICKYJIIPHBIX
COETUHEHUN

https://lesson.edu.ru/lesson/45b8 1dac-
acba-440e-99e3-14c¢3ba78050a

34

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX
coequHenuil. [Imactmaccsl,
Kay4yyKH, BOJIOKHA

https://lesson.edu.ru/lesson/1600e4a4-
d259-4ba9-9632-994faedce366
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11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
n/n Tema ypoka Bcero Konrpoanueie  Ipakruueckue u3yueHusi oOpa3oBaTeJbHbIE Pecypchl
padoThI padoThI
XUMUYECKU 3JIEMEHT. ATOM.
1 DEKTpOHHas KoHHIypaLus 1 https://lesson.edu.ru/lesson/20b1df2e-
6¢ced-435b-b6dc-5155d30a45fa
aToOMOB
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
) XUMHYECKHX 31eMeHTOB /1. H. | https://lesson.edu.ru/lesson/e7d48881-
Menneneena, ux CBS3b C 055d-49da-a49c-7375¢3d033e9
COBpPEMEHHOM Teopuei
CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COEAUHEHHUM 110
3 IpyImmaM U MepuogaM. 1 https://lesson.edu.ru/lesson/e7d48881-
3HaueHUe NEepUOINIECKOTO 055d-49da-a49c-7375¢3d033e9
3aKOHA U CUCTEMbI XUMHUYECKUX
anemenToB .M. Menaeneena B
pa3BUTHHU HAYKH
CrpoeHnue BemecTna.
XuMHU4YecKas CBA3b, €€ BUJIBI,
4 MEXAHHAMEI OBpAsOBAHAT 1 https://lesson.edu.ru/lesson/2859ec02-
. 8ecd-4cd8-8531-edad962608fb
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b
5 BanenTtHoCTb. 1 https://lesson.edu.ru/lesson/12bfc348-

DJIEKTPOOTPUILIATETBLHOCTb.

007f-4796-bcda-180fc6b720fe




Crenenn okucienus. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[ToHsiTHE O MTUCTIEPCHBIX
cucteMax. MlcTuHHBIE U
KOJUIOUTHBIE PACTBOPHI.
MaccoBas nons BeliecTsa B
pactBope

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUYECKUX
coequHenuii. I'eneTnyeckas
CBSI3b HEOPTaHUIECKHX
BEIIICCTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUsI MaCChl BEILIECTB;
3aKOH COXPaHEHHUS 1
MPEBPALLCHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

https://lesson.edu.ru/lesson/8ae38beb-
e06f-4fae-9729-699031091968

https://lesson.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc

https://lesson.edu.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc

10

CkopocTb peakiu.
OO6paTuMble peaxiuy.
XUMHYECKOE pABHOBECHE

[IpaxkTuueckas padora Ne 1.
«BnusHIE pa3InYHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

https://lesson.edu.ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab69f9ba

https://lesson.edu.ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab6919ba

11

DNEeKTPOIUTHYECKAS
nucconnanud. Iloadarue o

https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645




BOZIOpOAHOM Toka3aTene (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. ['maponus
OpPTraHUYECKUX U
HEOPTraHWYECKUX BEIECTB

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH.

https://lesson.edu.ru/lesson/847d1752-

12
IMousTrie 06 2IIEKTpOIIH3E 151b-4501-8390-29649f6c913
pacIuIaBoOB U PaCTBOPOB COJIEH
KoHTtposbHas padoTa mo
13 a3ty «TeoDeTIIeCKIe https://lesson.edu.ru/lesson/cc14f97b-
pasneity «eop ada3-4ac9-a123-dadc40973c6f
OCHOBBI XMMHI
MerTanibl, UX MOJ0KCHHUE B
Ilepuonnueckoi cucreme
XUMHYECKHX deMeHToB /1. M.
14 MeHIe1eeRa i 0COGEHHOCTH https://lesson.edu.ru/lesson/847d1752-
A 151b-4501-8390-29649f6c913
cTpoenust atoMoB. O01IIe
¢buznyeckue cBoicTBa
METaJIOB
CI1aBel METAIOB.
15 Y —— https://lesson.edu.ru/lesson/e2b3e2ce-
POXHM P ¢781-40be-bb00-fab862636{7e
HanpsH>KeHUH METAIIIOB
XHUMHUYECKHE CBOMCTBA
16 BO)XHEHIINX METAJJIOB (HaTpUH, https://lesson.edu.ru/lesson/8f219cef-
KaJIni, KaJIbIINM, Mardum, 7a8a-44d5-b58a-b3d1b2eeb237
ATIOMUHHI) U UX COeTMHEHUI
17 XUMHYECKUE CBOWCTBA XpOMa, https://lesson.edu.ru/lesson/5e33bc30-
MEIU U UX COCAUHCHUM 805d-41fe-bf72-860434f45f57
18 XHUMHUYeCcKre CBOMCTBA ITUHKA, https://lesson.edu.ru/lesson/a0d5bd 16-




KeEJI€3a U UX COCI[I/IHCHI/Iﬁ

[IpaxkTuueckas padora Ne 2.

683e-4ale-8073-70c604e9c862

https://lesson.edu.ru/lesson/6545ec44-

19 Pemenne skciepuMeHTAIBHBIX 3405.43f6.826b-a648d7d6fefT
3a7a4 1mo reMe «Metayuipl»"
HemeTaminl, UX MOJIOKEHNE B
[Iepuoanueckoii cucreme
20 xinveckux semertos I, https://lesson.edu.ru/lesson/2390b83e-
T o 2935-4¢96-bd3a-25£26d9¢1139
MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB
dusuyeckue cBOUCTBA
HEMETAJJIOB. AJIOTPONHS
71 HEMETAILIOB (Ha IpHMEpe https://lesson.edu.ru/lesson/ctb70c37-
T pHMep 2784-4¢66-be05-b0966dfb673
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoaa)
XUMHYECKHE CBOUCTBA
2 T — https://lesson.edu.ru/lesson/aled8cOe-
N p 7c1d-4ed6-8fe0-5185¢c132628
COEIMHEHUN
73 XuMH4yecKrne CBOMCTBA a30Ta, https://lesson.edu.ru/lesson/237cdb54-
dbocdopa 1 UX COeTUHEHHIT 2787-4817-8330-6027b075645
XHUMHUYECKHEe CBOMCTBA
24 . S — https://lesson.edu.ru/lesson/58903722-
YIIepoaa, Kpe 79bc-4b22-b276-114fab0dd141
COEIUHEHUN
’5 IIpuMeHeHne Ba)KHEUIINX https://lesson.edu.ru/lesson/58903722-
HEMETaJIOB U UX COeIUHEHUN 79bc-4b22-b276-114fab0dd141
O00011eHNEe U CUCTEMATU3ALIS
26 3HaHui o teMe «Hemerauiey. https://lesson.edu.ru/lesson/7c19b0ba-

Breruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi U

7815-4db3-86f4-d0ac5b740b3b




TEPMOXUMHUYCCKUEC paC‘IéTBI

KonTtponbHas pabora mo Temam

https://lesson.edu.ru/lesson/34e920c7-

27
«Mertamne» u «Hemeraub £570-45b1-8c7e-b7989845da49
Heoprannueckue u
73 OpPraHNY€eCKUEe KUCIOTHI. https://lesson.edu.ru/lesson/35¢2beS59-
Heoprannueckue u f1¢6-46c6-910c-46a0576d6924
OPraHUYEeCKHE OCHOBAHUS
[IpakTrueckas padora Ne 3.
29 «POILICHIE SKCHCDIMEHTAIHBIX https://lesson.edu.ru/lesson/7c19b0ba-
\ p ) 7815-4db3-86f4-d0ac5b740b3b
3aaa4 1o reme "Hemeraisr'"»
AMoTepHbIe HEOpraHUYECKHe
Y OPTraHUYECKUE COECIMHEHUS.
30 [ eHETHYCCKAS. CBS3h https://lesson.edu.ru/lesson/46b429e4-
931c-43fb-a2ba-be9eObbeddef
HEOPraHWYECKUX U
OPraHUYEeCKHUX BEIIECTB
Ponb xumun B obecieueHun
9KOJIOTHYECKOM,
31 S HEDICTHHUCCKON 1 HHILCBOM https://lesson.edu.ru/lesson/acd826cf-
P III ba2d-49db-b216-ef7c26a84728
0€30MacHOCTH, pa3BUTUHU
MEIULIMHBI
[IpencraBnenwus 06 oOmMUX
3 HAY4YHBIX NPUHLIUIIAX https://lesson.edu.ru/lesson/f5999557-
MNPOMBIIUIEHHOI'O ITOIy4EHUS 18c8-4853-83a0-588bf830407a
BaXKHEHIIINX BEIIECTB
33 Yennosek B MUPE BEIIECTB U https://lesson.edu.ru/lesson/f5999557-
MaTepUaIoB 18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/b8e4d657-
34 XuUMHA U 300pOBbE YEIIOBEKA

2cc7-4860-8583-9176edc8aS9f
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[TpoBepsieMmbie TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
obOpazoBarenbHOl Tporpammsl (10 kimacc)

Kon
MIPOBEPSIEMOT
0 pe3yJibTaTa

[TpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
MPOrpaMMBbl CPEIHETO 0011ero 00pa3zoBaHus

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHUYECKOU COCTaBJISIOLLEH
€CTEeCTBEHHOHAYYHOU KapTHUHBI MHUPa, POJIM XUMHUH B TO3HAHUH SIBJICHUN NPUPOADI, B
GbopMUPOBAHUM MBIIJICHUSI M KYJIbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOW JJisi PEIICHUs MPAKTHUECKUX 3aa4 M IKOJIOTHUECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpeie

1.2

Brnanenue cucteMoil XMMHYECKUX 3HAHWUH, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOIINE
MOHATUS (MOJIEKYJia, BaJCHTHOCTh, JEKTPOOTPUIIATEILHOCTh, CTEIICHh OKHCIICHUS,
XUMHUYECKasi CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00bEM, yIIIEpOJHBIN CKETeT,
dbyHKIIMOHANbHAS TPYyMNa, paauKal, HW30MEpHs, U30MEpbl, TOMOJOTMYECKUN pA,
TOMOJIOTH,  YIJIEBOJOPOJbI, KHUCIOPOA- M  A30TCOACpXKAIIUE  COCAMHECHHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, KUPBI, OCJIKN), MOHOMED, MOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COSTMHEHNS); TCOPUHU U 3aKOHBI (TEOpUs
XUMHUYECKOTO  CTPOEHHUS  OpraHMYeckux  BemectB  A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJUYECCKHI SI3bIK XWMHUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOICTBaX, COCTaBe, MOJIYYECHHH U OE30MacCHOM HCIOJIB30BAaHUU BaXKHEHIINX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOH AESITeThHOCTU
YyeJioBeKa

1.3

ChopMupOBaHHOCT YMEHUH  BBIABIATH  XapaKT€pHblE MPHU3HAKM  TOHATHIH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSTUS MpU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OpraHNYeCKUX COeIMHEHUN

1.4

c(OPMHPOBAHHOCTh ~YMEHUH  HUCMONb30BaTh XHMHYECKYI0 CHMBOJMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIleHHO!) popMy
OpraHMYECKUX BEUIECTB M ypaBHEHUI XMMHMUYECKUX PEaKIMi, U3TOTaBIUBAaTh MOJEIN
MOJIEKYJI OpPraHMYECKHUX BELIECTB JUISI WJUIIOCTPAllMM MX XMMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpOBaHHOCTE  YMEHHH  YCTaHABIMBATH MPUHAAIEKHOCTh  H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB MO MX COCTaBYy M CTPOEHHIO K OMNpEAETICHHOMY Kiaccy
(rpymme) coenuHeHHM (YTIeBOAOPOIBI, KHUCIOPO M a30TCOACPIKAIINE COSTUHEHUS,
BBICOKOMOJICKYIISIDHBIE COCIMHEHHs), JaBaTh WM Ha3BaHUS IO CHCTEMATHYECKOW
Homenkzarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHUS ONPEAEIATh BUAbI XUMHUYECKON CBSI3U B OPraHUYECKHX
COeIMHEHUX (OIMHAPHBIE U KPaTHBIE)

1.6

ChopMupoOBaHHOCTH ~ yMEHHUS  NPUMEHSATH: IOJOXKEHHUS TEOPUU  CTPOCHHUS
oprannueckux BemecTB A.M. ByriepoBa s oOBbsSICHEHHS 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHMS MaCcChl BEILIECTB

VYrieBogoponsl.  Kucmopojacomepikame W a30TCOACpIKAIAe  OPraHUYCCKHE
COCTMHEHUS. BBRICOKOMOJIEKYIIIPHBIC COCTMHEHUS

2.1

C(bOpMI/IpOBaHHOCTI: YMeHI/II‘/JI MNPpUBOAUTL TPHUBUAIBHBIC HA3BAHUA OTICIBbHBIX




OpTraHU4YCCKUX BCHICCTB (3TI/IJICH, MPOIUJICH, AllCTHJICH, 3TUJICHTJIMKOJIb, IIMICPHH,
denon, Gopmanbierun, aneTanblIeru]l, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTa,
OJICMHOBAsl KHUCIIOTA, CTEapUHOBAs KHUCIOTa, TJIOKO3a, (pykro3a, Kpaxmad,
LEJUTI0JI03a, TIUIUH)

22

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (pu3mueckue u
XMMHUYECKHE CBOWCTBA  TUINHUYHBIX  TPEACTABUTENCH  Pa3IUYHBIX  KJIACCOB
OpraHWYECKUX BEIECTB (METaH, 3TaH, ITUJICH, MPONUJICH, alleTHiIeH, Oyraauen-1,3,
MeTHIOyTaaueH-1,3, 0eH30, MEeTaHOI, 3TAHOJ, STUJICHIIIMKOIb, TIIUIEPUH, (HEeHO,
areTanblIerul, MypaBbHHAsS U YKCYCHAsl KHCIIOTHI, TJFOKO3a, KpaxMal, IeJUTI0JI03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMUpOBaHHOCTh YMEHHUS WILIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIY
TUMWYHBIMU  TIPEACTABUTEISIMU  PA3IUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKMX PEAKIUH C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII

24

ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKU YIIICBOJOPOIHOTO CHIPhS
(He(Th, TPHPOTHBIA Ta3, Yrojib), CIOCOOBI HMX TEPEPadOTKH M MPAKTUYECKOE
IpUMEHEHHE IPOIYKTOB IepepaboTKu

XUMHS U KU3Hb. PacueTsl

3.1

CdopmMupoBaHHOCTh YMEHUH BIAJAETh CHUCTEMON 3HAHUW OO0 OCHOBHBIX METOAAx
HAy4YHOTO TIO3HAHUSA, MWCMIOJIB3YEMbIX B XHUMHH TIPH HW3YyYECHUU BEIIECTB U
XUMUYECKUX SIBJICHUUN (HaOII0JIeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIECTUPOBAHUE),
UCIIONIb30BAaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIS TPUHATUS pElIeHUud B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM

3.2

ChopMHUpPOBAaHHOCT, YMEHUW COOJIIOJATh TMpaBHJIa TOJIH30BAHUS XUMHUYECKOU
nocyaod u 1ab0OpaTOpHBIM OO0OpYyIOBaHHWEM, a TakKe MpaBuia oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIMSAMH IO BBITIOJHCHHIO J1a00paTOPHBIX
XUMHUYECKHUX OITBITOB

3.3

CdopmMupoBaHHOCTH YMEHUH MJIAHUPOBATH U BBHITIONHATH XUMUYECKUIN IKCIIEPUMEHT
(mpeBpallleHus OPraHMYeCKUX BEIIECTB MPU HArPEBAHUHU, IOIYYEHHE ITUJICHA U
HN3YUCHUC €ro CBOﬁCTB, KauCCTBCHHBIC pPCaKIHKn OpTraHU4YCCKUX BCIIIECTB,
neHatypanusi 0eJIKOB MPH HarpeBaHUH, [IBETHBIE PEAKI[MU OETKOB) B COOTBETCTBUH C
nmpaBujiaMu TEXHUKHN 0€3011acHOCTH npu O6paIII€HI/II/I C BeIIlECTBaAMHU u
nabopaTOpHBIM  00OpPYAOBaHHWEM;  TPEACTABIATh  PE3YIbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHUW COOTBETCTBYIOIIUX peaKIHid U
(GbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB
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CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS MO XMMHUYECKUM ypaBHEHUSIM
(mMaccel, 00beMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA HWJIM IMPOJYKTAa PeaKkIuH IO
U3BECTHBIM Macce, 00beMy, KOJMYECTBY OJIHOTO U3 MCXOJHBIX BEUIECTB WIIU

MPOJYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCT ~ yMEHUH  KPUTHUYECKHM  AHAJIM3UPOBAaTh  XMUMHUYECKYIO
uH(pOpMallMIO0, TIOTYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopmupoBaHHOCTE YMEHUH COOMIOIATh MPABHIIA SKOJIOTHUECKH IIeIeCO00pa3sHOTro
MOBE/ICHUA B ObITY U TPYZOBOM JESITENLHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBBS
U OKPYXaroIllel MPUPOAHON Cpedbl, OCO3HABATH ONMACHOCTh BO3JAEHCTBUS HA JKHBBIE




OpraHU3Mbl OMNPEJICTICHHBIX OPTraHWYECKUX BEIIECTB, MOHMMAs CMBICT MOKa3aTess
[TAK (mpenenbHO MOMYCTUMOW KOHLIEHTPALMK), TOSCHATH HA MPUMEPAX CHOCOObI
YMEHBUIECHUS U IPEAOTBPAICHUS UX BPEIHOTO BO3/ICUCTBUS Ha OPraHU3M YeJIOBEKa

[IpoBepsiembie aneMenThI coaepskanns (10 kmacc)

Kon

[IpoBepsieMblil 31IeMEHT COAEp KaHuUs

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

[IpenMer opraHuveckoil XUMUU: €€ BOBHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B MOJYYCHUU
HOBBIX BEIIECTB M MaTepHalioB. Teopus CTpOEHHsI OpraHWYecKuX coeAuHeHud A.M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHHUS

1.2

CtpykrypHble (OpMYIBl OpraHMYECKHUX BeIIeCcTB. ['omMomorusi, usomepusi. XuMU4yecKas
CBS3b B OPTaHMYECKUX COCIUHEHHUSX - OJIMHAPHBIC M KpaTHbIe cBsi3H. [IpencraBnenue o
KJIACCU(UKALIUN OPTAHUYECKUX BEIIECTB

1.3

HOMGHKHaTypa OpraHu4CCKux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaH) U TPHBHUAJIBHBIC
Ha3BaHUS BaKHEUIITNX HpeIICTaBPITeJIGfI KJIaCCOB OPraHN4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKHH psiA. MeraH u 3TaH - mpocTeuimne
MIPE/ICTaBUTENN aJIKaHOB: (PM3MUYECKHUE U XMMHUUYECKUE CBOMCTBA (peakluu 3aMElICHUs U
TOpPEHMS ), HAX0XKIECHUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psii. DTHIIEH U MPOMUJIEH - MPOCTEHUIINE
MPEJCTaBUTENN AIIKEHOB: (PM3NUECKHE M XUMHUECKUE CBOICTBA (peakluu TuApUPOBAHMS,
TaJIOTEHUPOBAHUSA, THUIPATALUU, OKUCICHWS W IOJIMMEpPU3aLUN), IOJyY€HUE H
IIPUMEHEHHE

2.3

Ankanuensl: OyragueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBa (peakuus noauMepuszanun). [lomydeHre CHHTETHYECKOro KayuyKa U Pe3HHbI
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUM psl. ALETUNICH -
MPOCTEHIINI TPEACTaBUTENh ATKUHOB: COCTaB, CTPOEHUE, (U3MUECKHE U XUMHUYECKHE
CBOHMCTBa (peakluu THUIPUPOBAHMS, TaJOTEHUPOBAHUA, THApPATALUA, TOPEHUS),
MOJyYECHUE U TPUMEHEHUE

2.5

Apenbl. benszon: coctas, crpoeHue, (U3NYECKHMEe M XUMHUYECKHE CBOMCTBa (peakiuuu
TraJIOTEHUPOBAHNS M HUTPOBaHHUA), IMOJIyueHHE U TpUMeHeHue. Toayos: cocTas,
CTpoeHHe, (U3MUeCKHe U XUMHUYECKHE CBONCTBA (peakUuu TaJOreHUPOBAHUS H
HUTPOBAHUs), NOJYYEHUE U NpUMEHEeHue. TOKCHYHOCTh apeHoB. |'eHeTHyeckas CBS3b
MEXIY YriIEBOJOPOJaMH, IPUHAIEKAIIUMHI K Pa3INYHBIM KiIacCcam

2.6

[TpupoHble HCTOYHHUKH YTIEBOAOPOAOB. [IpUpoHbIiA Ta3 U MOMyTHEIE HEPTSIHbBIE ra3bl.
Hedts u ee mpoucxoxnenue. CrocoObl nepepabOoTKu He(TH: NEPEroHKa, KPEKHUHT
(TepMuyeckuil, KaramuTHueckuii), nuposnus. [IpoaykTsl mnepepaboTku HedTH, HX
MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBbIM yroib M OPOAYKTHI €ro
nepepadoTKu

Kucnopoacoaepxaiiyue OpraHndecKue COSIMHCHHS

3.1

Hpe;[eanble OIHOATOMHBIC CIIMPTHI. MeTtaHoI M 3TaHOMI: CTPOCHUC, (bl/I3I/I‘ICCKI/Ie u




XUMUYECKUE CBOMCTBA (PEaKIMU C AaKTUBHBIMU METAJJIaMHU, TaJIOr€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHue. BomopoaHbie CBsI3W MEXIy MoJeKylaMu cnupToB. JleiicTBue
METaHoJIa ¥ 3TaHOJIa Ha OPraHu3M 4esioBeKa. MHOroaTOMHbIE CIIUPTHI. DTHUJICHTITUKOIb U
TJIMLEPUH: CTpOeHWE, (U3MYECKUEe M XHMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO
LIEJIOYHBIMU METaJlJIaMH, KaueCTBEHHAsI peakiusi HAa MHOT0aTOMHbIe ciupThl). [leiicTBue
Ha OpraHu3M uenoBeka. [I[puMeHeHne rmnepruHa u STUICHIJIUKOIIS

3.2

@DeHoM: CTpOSHUE MOJICKYNbI, (PU3UYEeCKHe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
tdenona. [Ipumenenne GeHona
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Anpaerunpl M KeToHBL. Dopmanbieruy, aneTalbIerH]: CTPOCHHE, (U3UYECKUE H
XUMUYECKHE CBOMCTBAa (pEaKIMU OKHUCJICHUS M BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaxun), noy4eHue U NpuMeHeHHe

3.4

OnHOOCHOBHBIE TIpeIeTIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsI KHCIIOTHI:
cTpoeHue, pu3nveckre U XMMHUYECKHe CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KHUCIOT,
peakuus STepuHUKAUHU), TMONXy4eHHe u npuMmeHeHue. (CTeaprHOBas U OJICMHOBAs
KHUCJIOTHI KaK MPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICHIUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBUE

3.5

CrnoxHble 3¢upbl KaK MPOU3BOJHbIC KAPOOHOBBIX KUCIOT. ' MAponu3 ciiokHBIX 3(UpOoB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas poib KUpOB

3.6

VYrneBoabl: coCTaB, KiIacCU(pUKalus YrieBoJA0B (MOHO-, IU- U monucaxapusl). [mokosa
- TMPOCTEHIIMI MOHOCaxapuj: OCOOCHHOCTH CTPOCHHUS MOJEKYNbl, (U3HUYECKUE |
XUMHUYECKHE CBOMCTBa (B3ammojenctBue ¢ ruapokcunom wmeau (II), oxucnenume
aMMHauHbIM pacTBOpoM okcuiaa cepedpa (I), BoccTraHoBneHHe, OpOXKEHHE TIIOKO3BI),
HaXO0XJEHUE B MIPUPOJIe, TPUMEHEHUe, buonornyeckas poib. PotocuuTe3. OpykTo3a Kak
n3oMep MMoKo3pl. Kpaxman u wmemnono3a Kak HOpuUpojHble mnojauMmepbl. CTpoeHue
Kpaxmalna U HeJuToNo3bl. Ou3nyecKkue U XMMHUYECKHE CBOMCTBa Kpaxmana (THIpONu3,
KaueCTBEHHAs peaKklus C HOJAOM)

A3zoTcoiepikalie opraHn4eckie CoeIMHEHNs

4.1

AMHUHOKHCIOTBI Kak aMQoOTepHble OpraHuueckue coequHeHus. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riaunuHa). buonoruueckoe 3HadeHue
amMuHOKHCIIOT. IlenTuabr

4.2

benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeAauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelKkoB. XMMHUYECKHE CBOMCTBA OCIKOB: THAPOJIH3, ACHATYpaIus,
KaueCTBEHHBIC PEAKIINH Ha OEITKH

BrIicoKOMOIEKYIIIpHBIE COETMHEHUS

5.1

OCHOBHbIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BE€HO, CTEIEHb MOJUMEPU3ALMHN, CPEIHsS MOJIEKYJspHas Macca.
OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSPHBIX COEAUMHEHUN - MOJUMEpH3alUs U
MOJIUKOHJIEHCAITHS

5.2

3KCHCpI/IMCHTaJ'IBHBIe MCTOJbI U3YYCHHA BCUICCTB U HX HpeBpaH.[eHHﬁZ O3HAKOMJICHHUE C
06p33HaMI/I MNPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC, Kay4yKOB. HonyquHe
CHUHTCTUYCCKOI'O Kay4yKa U pC3UHLL

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
obOpazoBarenbHOU TTporpammsl (11 kimacc)




Kon
MPOBEPSIEMOT
0 pe3yjbTaTa

[TpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
IIPOrpaMMBbI CpeIHEro 00111ero o0pa3zoBaHus

1

TeOpeTI/I‘IeCKHC OCHOBBI XMMHH

1.1

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPAsl BKJIKOYAET: OCHOBOIIOJIATAOIINE
MOHITHS (XMMHUYECKUN JJIEMEHT, aToOM, JJICKTpOHHas 00ojiouka atoma, s-, p-, d-
3JIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJIAPHAS
Macca, MOJISIPHBI 00bEeM, KPHCTANIMYECKasi PEIIeTKA, THITBI XUMHUYECKUX pPEaKInuid
(OKHCITMTENIBHO-BOCCTAHOBUTEBHBIC, IK30- M YHAOTEPMUUYECKUE, PEaKIIMH HOHHOTO
oOMeHa), pactBop, 3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JICCOLIMAlMs, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUYECKON pEaKLUU,
XUMHUYECKOE pABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUS DIEKTPOJIUTHUUYECKOM
nucconuanuu, Ilepmoguuecknit 3axkoH JI.M. MengeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHUH, (HaKTOJIOTHUCCKUC
CBEJICHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMHM U O€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHUYECKOH AESITeNbHOCTU
yeJoBeKa

1.2

ChopMupoBaHHOCTh YMEHHI BBIIBIATH XapaKTEPHBIE NPU3HAKKM M B3aHMMOCBS3b
WU3YYEHHBIX IOHATUM, IPUMEHATH COOTBETCTBYIOIME IIOHATUS IPHU ONHMCAHUU
CTPOCHHSI M CBOWCTB HEOPraHMYECKUX BEIIECTB M MX IPEBpALICHUM; BBIABIATH
B3aUMOCBSI3b XUMHWYECKHX 3HAHUM C MOHATUSAMU M TPEICTABICHUAMH JPYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenve OCHOBHBIMM METOJAMHM HAYyYHOTO TO3HAHUS BEIIECTB M XUMHYECKHUX
SBJICHHUM (HaOJI0/IeHNe, U3MEpPEHNe, YIKCIIEPUMEHT, MOICITMPOBAHUE)

1.4

CdopMupoBaHHOCTb yMEHUN OIpenesTh BaJCHTHOCTh M CTEMEHb OKHCIICHUS
XUMHUYECKHX 3JICMCHTOB B COCIWHCHHUSX PA3IMYHOTO COCTaBa, BHJ XUMHYECCKOM
CBs3M (KOBAJICHTHAs, MOHHAs, METAJNIMYecKasi, BOAOPOIHAS) B COCAUHEHHSX, THII
KPUCTAIJIMYECKON PpEeIIeTKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYIsIpHas,
WOHHAs1, METAJUTUYECKas )

1.5

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIIPEACIIATE XapaKTCp CpEIAbl B BOJAHBIX PACTBOpPAX
HCOPTaHNYCCKUX COE€IUHEHUH

1.6

ChopMHUpPOBAaHHOCT, YMEHHUS KJIACCU(UIMPOBATH XHWMHUYECKHE PEAKIUU T10
pa3IMYHBIM TPU3HAKaM (YUCIYy M COCTaBy pEarupyroIluX BEIIECTB, TEIUIOBOMY
s dexTy peaknuu, W3MEHECHHIO CTENEHEW OKHCICHHsI DJIEMEHTOB, OOpPaTHMOCTH
PEaKINK, YIaCTHIO KaTan3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHUI COCTaBIATH YPABHEHUS PEAKIM pPa3TUYHBIX THUIIOB,
MOJIHBIE M COKpPAILEHHbIE YPABHEHMsI PEAKIMil HOHHOTO 0OMEHA, YUUThIBasl YCIOBUS,
IIPU KOTOPBIX 3TU PEAKLIUN UIYT 10 KOHIA

1.8

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ MMpOBOAUTH pcaKkuuu, MOATBCPIKAAOIIUC
KauyeCTBCHHBIA COCTaB Pa3IMYHBIX HCOPraHMYECKHUX BCIICCTB, pacCliO3HAaBaTb
ONBITHBIM MYTEM HWOHBI, MPUCYTCTBYIONIMC B BOAHBIX PACTBOpAX HCOPraHUYCCKHUX
BCIICCTB

1.9

CdopmMupoBaHHOCTH YMEHHH pacKpbIBaTh CYIIIHOCTh OKHUCIIUTEIBHO-




BOCCTAHOBUTEINIBHBIX PEAKLUH IMOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca
3TUX pEeaKIui

1.10

ChopMupoBaHHOCTE yMEHUW OOBICHITH 3aBHCHUMOCTh CKOPOCTH XUMHYECKOU
peaKuu OT Pa3InYHBIX PaKTOPOB

1.11

ChopMupoBaHHOCTH YMEHHMH OOBSCHATH XapakTep CMELICHHS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeELIHEro Bo3aekcTBus (npunuun Jle [llarensbe)

O6H_[aﬂ 1 HCOPraHUYCCKasa XUMU

2.1

CdopmupoBaHHOCTh YMEHUU pacKpbiBaTh cMbIch [lepuommyeckoro 3akona JI.U.
MenzeneeBa U JAEMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIMU
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ChopMupoBaHHOCTH YMEHHI XapaKTEpPHU30BaTh DSJCKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHX 3JeMeHTOB 1 - 4 mepuonoB Ilepuoguueckoil cucTeMbl XUMHYECKUX
anemenToB J.M. MenneneeBa, wucnonb3ysa MOHATUS "S-, p-, d-2JIEKTPOHHBIC
opbutanu", "IHEpreThuecKkue ypoBHHU', OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHUYECKHMX 3JEMEHTOB M HMX COCIUHEHHUH IO HepuojaM M IpyIiam

[lepuoauueckoit cucrembl xumMudeckux sneMeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTH yYMEHHI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE
CBOWCTBA HEOPraHMYECKHUX BELIECTB  PA3JIMYHBIX  KJACCOB, IOATBEPXKIATh
CYIIECTBOBAaHME TI'E€HETUYECKOM CBSA3M MEXIY HEOPraHMYEeCKHMH BELIECTBaMHU C
MIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIUMA
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ChopMupoBaHHOCTh YMEHUH YCTaHABIMBATh HPUHAMICKHOCTh HEOPraHMYECKHX
BEIIECTB 110 UX COCTaBy K OIpENIEIEHHOMY Kilaccy (Tpymme) coeMHEeHUN (IpocThie
BEIIECTBA - MCTAJIZIbI U HEMCETAJIJIbl, OKCH/bI, OCHOBaHUs, KUCJIOTHI, aM(l)OTepHI)IC
THJIPOKCHUJIBI, COJIHN)

2.5

CopMUpOBaHHOCTh YMEHHMM HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBleHUs  (QOpMya  BEIIECTB M  YpPaBHEHUM  XUMHYECKMX  pEaKIlMi,
cucrematnueckyto HomeHkinaTypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTAEIbHBIX
HEOpPraHMYEeCKUX BeUIeCTB (yrapHblid ra3, yrJeKUCIbId ra3, aMMHak, raiieHas
U3BECTb, HETallleHasi U3BECTh, IUThEBAs COJa, MUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBa HEOPTAaHMYECKUX BEIICCTB  PA3JUYHBIX KJIACCOB, MOATBEPKIAThH
CyIIECTBOBAaHUE TEHETUYECKOW CBS3M MEXKAY HEOPTraHWYECKMMH BEIIECTBAMH C
MOMOILIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINI

2.7

CdopmMupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBHINOJHATH XUMHUYECKHH SKCIIEPUMEHT
(pa3nokeHue MEepoKCHAa BOJOpPOJA B NPUCYTCTBUHM KaTalu3aTropa, OINpe/eeHue
Cpellbl pacTBOPOB BEILECTB C IIOMOIIBK YHMBEPCAIBHOIO HMHANWKATOPA, BIMSHHE
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIMH, peakUud HOHHOIO
oOMeHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3ajad o TemaMm "Mertamibl" u
"Hemetannbl") B COOTBETCTBUM C TMpaBUIaMH TEXHUKH O€30MaCHOCTU IpHU
oOpalleHHn C BellecTBaMU M J1a0OpaTOpPHBIM O0OpYIOBaHHMEM; IHPEACTaBIAThH
pe3yibTaThl  XMMHUYECKOTO JKCIepUMEHTa B  (QopMe 3alluch  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid U (GOpPMYIHMpPOBaTh BBIBOJABI Ha OCHOBE OSTHX
pE3yJIbTaTOB




2.8

CdopMupoBaHHOCTE YMEHHI COONIOIATh TpaBUia IOJB30BAHUS XUMHUYECKOU
nocyaod u 1a00OpaTOpHBIM O0OpYyIOBaHHEM, a TakKe MpaBuiia oOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUU C HMHCTPYKIMSAMH IO BBHIMOJHCHHIO J1a00paTOPHBIX
XAMHYECKHUX OIBITOB

2.9

CdopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh XMMHUECKHUE MPOLIECCHI, JIeXKallue B
OCHOBE MPOMBIIIUICHHOTO TIOJYY€HHs] CEPHOM KHCIOTHl, aMMHaKa, a TaKkKe
c()OPMUPOBAHHOCTh ~ MPEJACTaBICHUA 00 OOIMMX HAyYHBIX MNPUHIMIAX U
9KOJIOTMYECKHX MpobdiieMax XMMHUYECKOr0 IPOU3BOICTBA

XUMHS U KU3Hb. PacueTsl

3.1

CdopMHupOBaHHOCTH MpEeJCTaBICHUI 0 XUMHUYECKOU COCTaBJISIIOLLICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUPA, POJIM XUMUH B IO3HAHUH SIBJICHUN MPUPOIBI, B
GOpMHUPOBAHUHM  MBIIUIEHUS H  KYJIbBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOU
rPaMOTHOCTH, HEOOXOIUMOW HJsi pelleHUs MPAKTHUUECKUX 3aJad M HKOJIOTHMUYECKU
000CHOBaHHOT'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpeie

3.2

ChopMUpOBAaHHOCTH  yYMEHHA  KPUTHYCCKH  AHAJTU3UPOBATh  XHUMHYECKYIO
uH(pOpMallMIO0, TIOTYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MAacCOBOM
KOMMYHHUKAINH, ceTh IHTepHeT u apyrue)
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ChopMupoBaHHOCTH YMEHHI COOJIOATH MpaBHIa YKOJIOTHYECKU LEIecO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOH JESITENLHOCTH B IIENSX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYKaKOIIEeH MPUPOIHON CPeIbl
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Oco3HaBaThb OMNACHOCTH BO3JICHCTBUS Ha KUBEIC OpTraHu3Mbl OIIPCACIICHHBIX
BCIICCTB, IMOHHMMas CMBICI I10Ka3aTCiAa HI[K, MOSACHATH Ha IIPUMCpPAX CITOCOOBI
YMCHBUICHUA U MTPEAOTBpALICHUSA UX BPECAHOT'O BO3JICHCTBUSA Ha OpraHru3M 4Y€JIOBCKa

3.5

ChopMupoBaHHOCTh YMEHUH MPOBOJUTH BBIUMCIECHHUS C MCIOJIb30BAHUEM IOHSTHUS
"MaccoBasi 10Nl BeEIleCTBA B pacTBope", OOBEMHBIX OTHOLIEHWH Ta3oB IpH
XUMHUYECKHX pEaKIMsIX, Macchl BellecTBa WJIM oObeMa Tra3oB IO H3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WIM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIIECTB, TEMJIOBOTO 3PdeKTa peaklul Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUs SHEPTUN

[TpoBepsiembie aneMenThI coaepkanus (11 kmacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

TeopeTnyeckrie OCHOBbI XUMUHU

1.1

XuMudeckuil aieMeHT. AToMm. Sapo aroMa, H30TONBL. DIEKTPOHHAs 000JI0YKa.
DHepreTudyeckue YpOBHM, TIOAYPOBHU. ATOMHBIE oOpOWTanu, s-, p-, d-IJIEMEHTHI.
Oco0eHHOCTH pacrpeziesieHusl AIEKTPOHOB M0 OpOUTAISIM B aTOMAax 3JIEMEHTOB MEPBbIX
YeThIpeX NeproJIOB. DJIEKTPOHHAS KOH(PUTYpalKs aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuogmueckass cucrema xumuyeckux snemeHtoB JI.M.
Menpeneesa. CBsi3b nepuoandeckoro 3akoHa u Ileprognueckoil cucTeMbl XUMHUYECKUX
onementoB JI.MI. MenzaeneeBa ¢ COBPEMEHHOM TEOpPHEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB XMMMYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOKHBIX BEILECTB 10 I'PyNIaM U MEpUOAaM. 3HA4YEHUE IMEPHUOJUYECKOrO
3aKOHa B Pa3BUTUM HAYKU




1.3

Crpoenue BemiecTBa. XHUMHYECKas CBS3b. BHUIbI XUMHUYECKOW CBA3M (KOBAJICHTHAs
HEeMoJIsIpHasT W TMOJIIpHAsi, WOHHAs, MeTajuinyeckas). VoHbI: KaTHOHBI M AHUOHBIL.
Mexanu3mbl 00pa30BaHUSI KOBAJICHTHON XWMHUYECKOW CBsi3U (OOMEHHBIA W JOHOPHO-
aKLEenTopHbI). BonopoaHas cBs3b

1.4

BanenTHOCTS. BJICKTPOOTPI/IHaTeJ'II)HOCTB. CreneHb OKHUCIICHUSA

1.5

BeiecTBa MOJIEKyYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH TOCTOSHCTBA COCTaBa
BeliecTBa. THUIBI KPUCTAJUIMYECKUX PEIICTOK. 3aBHCUMOCTh CBOWMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON pemieTku. [loHSATHE O JTUCIEePCHBIX cucTtemax. LcTuHHBIE W
KOJUTOMJTHBIE PacTBOPBI. MaccoBasi 10J1s BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heopranuueckux coenvHeHuil. HoMeHkiaTypa HeEOpraHUYecKuX
BEIIECTB

1.7

XumMuueckas pcaKnus. KJ'IaCCI/I(l)I/IKaI_II/IH XUMHNYCCKHX peaKHI/Iﬁ B HeOpraHquCKOﬁ u
OpFaHquCKOﬁ XHMMHH. 3aKOH COXpaHCHHA MaACChbl BCHICCTB, 3dKOH COXPAaHCHHA U
MMpEeBpaliCHUA SOHCPIUH IIPU XUMHYCCKUX PCAKIHAX

1.8

CKOpOCTb p€aKkuuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX Q)aKTOpOB

1.9

OOpatumble peakuuu. XUMU4Yeckoe paBHOBecue. DakTOphl, BIUSAIOIIME HA COCTOSHUE
xumuyeckoro paBHosecus. [Ipunnun Jle larense

1.10

DnexTponuTuyeckas auccounanus. CunpHble U crnabbie 3neKTpoauThl. Cpena BOJHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpalibHas, 11eJ0yHas. Peakiiuu HOHHOro ooMeHa

1.11

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC peaKknuun

Heoprannueckas xumust

2.1

Hemerannel. Ilonoxenne HemeramioB B Ilepuomudeckoil cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHUsI aTOMOB. DPU3MYECKUE CBONCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (HAa TMpUMEpEe KHUCIoponaa, cepbl, ¢ocdopa u

yriaepoja)

2.2

XUMHYECKHE CBOMCTBA BAXKHEWUIIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, (ocdopa,
yriaepoaa W KPEeMHHs) M WX COCIUHEHUH (OKCHIOB, KHCIOPOICOJCPIKAIIUX KHCIOT,
BOJOPOJHBIX coequHeHwit). [[puMeHeHne Ba)XHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

2.3

Mertannsbl. [lonoxxenune metannoB B Ilepuonnueckoil cucreMe XMMHUECKHUX 3JIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOSHHUSI JIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB.
O6mue ¢uznueckue cporicTBa MeTawioB. CIIaBbl METAUIOB. DIEKTPOXUMUUYECKUN P
HaIpsHKEHUH METaJUIOB
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XUMHUYECKHUE CBOMCTBA BAaXXHEHIIUX METAJUIOB (HATpUM, Kajaui, KalblUil, MarHuu,
ATIOMHUHHM, IIUHK, XpOM, Kelle30, Melb) U UX coennHeHuit. O0mme crmocoObl MoTydeHus
MeTtauioB. [I[puMeHeHne MeTaljIoB B OBITY M TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K PAa3JIMYHBIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHWH OKOJOTUYECKOW, OSHEPreTUYeCKOW U  MHUIICBOM
0€30MMacHOCTH, Pa3BUTUU MeIULIUHEL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEUIECTB H
XUMHYECKUX PEaKIui




3.2

[IpencraBnennst 00 OOMMX HAYYHBIX NPHUHIUIAX MPOMBIIUICHHOTO TIOJYYCHUS
BaOXHEUIIMX BemIeCTB. YeloBEeK B MHUpPE BEIIECTB W MAaTEPUANOB: BaKHEUIIHE
CTPOUTEIILHBIC MaTepUalbl, KOHCTPYKIIMOHHBIE MaTEPHAIbl, KPACKH, CTEKJIO, KepaMUKa,
MaTepuanbl ISl DJEKTPOHHWKH, HAHOMATepUANbl, OPraHWYECKHEe W MHUHEPAIbHBIC
ynoOpeHust
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XuMHS U 370pOBbE YEJIOBEKA: IPaBWJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 0E30MaCHOTO HCIOJIB30BaHUA NpENapaToB OBITOBOW XWMHUH B TOBCEIHEBHOU
KHU3HU

[TpoBepsiembie Ha EI'D o xumun TpedboBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMBbI
cpenHero ooIero oopa3oBaHMs

Kon

HpOBepHeMHe Tpe6OBaHI/I5{ K IpSAMETHBIM pPE3YyJIbTaTaM OCBOCHU OCHOBHOM

MIpOBEpsiEMOT 00pa30BaTeNnbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus

0 TpeboBaHUs

1

Bnagenue cucteMol XUMHYECKUX 3HaHI/II>'I, KOTOpasa BKIKOYaCT:

1.1

OCHOBOIIOJIAT a0 TMOHATUS (XUMUYECKUIN 3JIEMEHT, aTOM, U30TOIbI, 3JIEKTPOHHAs
o0ojouka aroma, S-, p-, d-3JIEKTpPOHHbIE OpOUTAIM aTOMOB, OCHOBHOE U
BO30YXJICHHOE COCTOsIHUE aToMma, VIOH, MOJIEKYJIa, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKWUCIIEHUS, XUMHYECKasi CBsA3b (O- W 7T-CBA3b
KpaTHbIC CBS3M), THOPUAM3ALNS aTOMHBIX OpOHWTaJel, KpUCTaNIMYecKas peuieTka,
MOJIb, MOJIIpHasl Macca, MOJISIpHBIH 00BEM, MOJSIpHAs KOHIEHTpalus, PacTBOPHI
(MCTHHHBIE, JUCHEPCHBIE CHCTEMBbI), KPUCTAJUIOTUIAPATHI, YIJIEPOJHBIA CKEJIET,
(GyHKIIMOHAIbHAs TpyIa, paguKal, U30MEphl, CTPYKTypHas (opmyra, u3oMmepus
(cTpyKkTypHas, reoMeTpuyeckas (LUC-, TPaHCU3OMEpHs), TOMOJIOTUYECKUH psij,
TOMOJIOTH,  YIJI€BOJOPOABI, KHUCIOPOA- M  a30TCOAEPXKAILUE  COEOUHEHMS,
OMOJOTNYECKHN aKTUBHbBIE BEIECTBa (YIJIEBOABI, KUPbI, OEIKN), MOHOMED, MOJIIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS, KPEKHHT, PU(POPMUHT,
TUIBl  XUMHUYECKUX pEaKUUi  (OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- H
HHIOTEPMUYECKHUE, PEAKIIMM HIOHHOTO 0OOMEHa, TOMO- U FeTepOoreHHble, 00paTUMbIE U
HeoOpaTUMBbIE), pacTBOp, dJIEKTPOIMUTHI, HEAIEKTPOJIUTHI, BIEKTPOIUTHUECKAS
JUCCOLMALUs, CTENEHb AMCCOLMAINM, OKUCIIHUTEIb, BOCCTAHOBUTENbD, JJIEKTPOJIN3,
CKOpPOCTh XUMHUYECKOH peakiny, XUMUYECKOEe PAaBHOBECHE)

1.2

TEOpUU U 3aKOHBI (TEOpUS XUMHUYECKOIO CTPOEHHUS OpraHnyeckux Bemects A.M.
byrnepoBa, Teopus MEKTPOIUTUYECKON nucconnanuy, Ilepuonnuecknii 3akon J1.1.
MenneneeBa, 3aKOH COXpPaHEHMsI MacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH S3bIK
XUMHUH, MAPOBO33PEHUYECKHUE 3HAHUS, JIEKAIME B OCHOBE NIOHMMAaHUS ITPUYMHHOCTH
U CHUCTEMHOCTH XMMMYECKHUX SIBJICHUH, COBPEMEHHBIC IPEACTABICHUSA O CTPOCHUU
BEII[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIAPHOM YPOBHSX

1.3

NpeaACTaBJICHHUA O MEXaHU3MaX XHMHUYCCKHUX peaKHHfI, TEPMOIVMHAMHUYCCKUX U
KHMHCTUYCCKHUX 3dKOHOMCPHOCTAX HX NPOTCKaHUA, O XUMHWYCCKOM PABHOBCCHUU,
JUCIICPCHBIX CUCTEMAX

1.4

(I)&KTOJ'IOFI/ILICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUU U 0e30ImacHOM
HCIIOJIb30BAaHUM Ba)KHEUIITNX HCOPTraHNYCCKUX U OPraHUYCCKHUX BCIICCTB B GBITy u
HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.5

o0mue HayyHble MNPUHIMIBI XMMHUYECKOTO MpPOU3BOJACTBA (Ha  mpuUMepe




IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHUaKa, METaHOJIa, IepepadoTKu HeTH)

2 CdhopMHPOBaHHOCTh YMEHUH BBISBIISATD:

2.1 XapakTepHble TMPU3HAKK U B3aUMOCBSI3b M3YUCHHBIX IOHATHM, MPUMEHATH
COOTBETCTBYIOIIME MMOHATHS IPU ONKMCAHUM CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBPALLEHUI

2.2 B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATUSAMU M MNPEICTABICHUAMH JAPYTHUX
npeaIMeToB st 0ojee OCO3HAHHOTO TIOHMMaHUus W OOBSACHEHUS CYLIHOCTU
MaTepUaIbHOrO €MHCTBA MUpa

3 CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1 HaVMEHOBAHMS XMMUYECKUX COCIMHEHUIN MEXIYHAPOIHOIO COI3a TEOPETUUECKOU U
MPUKIIATHON XUMHUH U TPUBUAIbHBIE HA3BAHUS BEIIECTB, OTHOCAIINXCS K U3YUYEHHBIM
KJIacCaM OPraHUYeCKHX U HEOPraHWYECKUX COCTMHEHUI

32 XUMHYECKYI0 CHUMBOJIHKY JUISI COCTaBICHHS (OPMYNI HEOPTaHUYECKHUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTBHIX, COKPAIEHHBIX U CKEJICTHBIX)
dbopMyI1 OpraHMYECKUX BEIIECTB

4 CdopMupoBaHHOCTH YMEHHS KJIACCU(DUITUPOBATS:

4.1 HEOpPraHMYECKHE BEIEeCTBA, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJIaccu(pUKAUN U3Yy9aeMBbIX XUMHUECKUX 00BEKTOB

4.2 OpraHMYECKHEe BEIECTBA, CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS
KJIacCU(UKALIUU U3Y4aeMbIX XUMHUECKUX OOHEKTOB

4.3 [0 pa3jIMyYHbIM MpHU3HAKaM (YUCIIYy U COCTAaBY pEarupyrollux BEIIECTB, TEIJIOBOMY
3ppeKTy peakuuu, U3MEHEHHUIO CTENeHEeHl OKUCIEHUS >JIEMEHTOB, 00paTHMOCTH
peaKIy, y4acTHIO KaTainu3aTopa)

5 ChopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U HMOHOB XMMHYECKHMX 3JIeMEHTOB | - 4
nepuonoB llepmoamueckoir cucremsl JI.M. MengeneeBa W HX BaJICHTHBIE
BO3MOXXHOCTH, MCIIONb3ys TOHATUS S-, p-, d-DJIEeKTpoHHBIE  oOpOUTaiH,
DHEPreTUYECKUE YPOBHU

6 CdopMUpOBaHHOCTh yMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMblX UMM COEIMHEHUH 0 epUoAaM U Ipymram

7 CdopMUpPOBaHHOCTh YMEHHSI COCTABIATH YPAaBHEHHS XUMHYECKHX pEaKIuid u
pPacKpbIBaTh UX CYIIHOCTb:

7.1 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlui

7.2 YpaBHEHUs PEAKIUN pa3IMYHBIX THUIOB; IMOJHBIE M COKpAlllCEHHbIC YPaBHEHUS
peaxiuit HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, MPU KOTOPBIX ITH PEAKIUU HAYT JO0
KOHIIa

7.3 peakiuii  TUOpONHM3a,  peakuuMid  KOMIUIeKcooOpa3zoBaHusi  (Ha  mpumepe

TUAPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHMS)




CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX HIpPHUMEpax XapakTep 3aBUCHUMOCTU PEaKIUOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHHUI OT KPaTHOCTU U TUIIA KOBAJEHTHOM CBA3M (O~ n T-CBA3U
), B3aUMHOIO BIIMSHUSA AaTOMOB M TIpyNIl aTOMOB B MOJEKyJlax, a TaKkKe OT
0COOEHHOCTEH peanu3aly pa3InYHbIX MEXaHU3MOB IPOTEKAHUS PeaKLui

8.2

XapaKTepHbIE XUMUUECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMU
U 3aIUCSIMU YPaBHEHUI XUMUYECKUX PEaKIIHii

CdopMUpOBaHHOCTE YMEHHUsSI XapaKTEpU30BaTh COCTAaB M BAKHEHIINE CBOHCTBA
BEILIECTB, IMPUHAICKAIIUX K OINPEJCICHHBIM KjlaccaM M TpylnaM COeAUHEHUN
(mpocThle BeliecTBa, OKCUABI, TUAPOKCUIBI, COJH; YIIIEBOAOPObI, IPOCThIE 3(UPHL,
CHUpPTHI, (PEHONBI, ambAEeTUIbl, KETOHbI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIE S(UPHL,
JKUPBI, YTIEBOAbI, aMUHBI, aMUHOKHUCIIOTHI, OCTTKH )
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CdopMUpOBaHHOCTh YMEHUSI MPOBOAMTH PAaCYeThl MO XUMHUYECKUM (opMylaM U
YPaBHEHUSIM XUMHYECKHUX PEAKIMHA C UCTIOIb30BaHUEM (PU3NICCKUX BEITUIHH:

10.1

Mmacchl (00beMa, KOJIMYeCTBa BEIECTBA) MPOLYKTa PEAKIIUHU, €CIH OJHO U3 UCXOAHBIX
BEIIIECTB J]JaHO B BHUJIE pacTBOpa C ONPEEICHHON MaccOBOW J10jiell pacTBOPEHHOIO
BELIECTBA UJIHU JIaHO B U30BITKE (MMEET IPUMECH)

10.2

MacCOBOM WM 00bEMHOM JTOJU, BBIX0/1a POAYKTA PEAKIIHH

10.3

TEIUIOBOTO 3P eKTa peaKIuii

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

M0 HAXOXACHUIO XUMUYECKOH (hOpPMYJIbI BEIIeCTBa

11

Bianenue cucremMol 3HaHMM O METOJAX HAYYHOIO MO3HAHMUS SIBJIICHUM NPUPOJBI,
WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX W YMEHHUE MNPHUMEHATh 3TU 3HAHUSA MPHU
OKCIIEPUMEHTAILHOM HCCIIEJIOBAHUU BEIIECTB U JUISI OOBSICHEHUS XUMHUYECKUX
SABJIEHUN, UMEIOIIUX MECTO B IPUPOAE, MPAKTUYECKON JEATEIBHOCTH YEIOBEKA U B
MHOBCEIHEBHON XKU3HU

12

ChopMHUpPOBAaHHOCT, yYMEHHUSI TPUMEHATH (MCIIOJIB30BaTh) 3HAHMS O COCTaBe U
CBOMCTBaxX BEILIECTB ISl HKCIEPUMEHTAJIbHON NPOBEPKH THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUsT XHUMHUYECKUX pEAKIUd ¢  MPOTHO3UPOBAHUS
BO3MOXKHOCTEH WX OCYIIECTBJICHUS;, CHCTEMHBIE XWMHUYECKHE 3HAHUS IS
OOBSICHEHUS U TIPOTHO3WPOBAHUS SBJICHHM, HMMEIOMIUX €CTECTBEHHOHAYUYHYIO
NPUPOY; JUISl IPUHSATHUS TPAMOTHBIX PEIICHHA MPOOJIeM B CUTYAIUsIX, CBA3AHHBIX C
XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS TUIAHUPOBATH M MPOBOJUTH XUMHUYECKUI IKCIIEPUMEHT
(mosyuyeHHe M H3Y4YE€HUE CBOMCTB HEOPraHMYECKHMX M OpPraHMYECKHUX BEIIECTB,
Ka4E€CTBCHHBIC peakunun Yrjii€eBoaopoa0oB Pa3IMIHBIX KJIaCCOB n
KHCJIOPO/ICO/IEPKAIMX OPraHUYECKHX BEIECTB, PEIICHHE HKCIEPUMEHTATbHbIX
3aJad IO paclo3HaBaHMIO HEOPraHWYECKMX M OpPraHMYeCKHX BEIIECTB) C
coOirofieHeM TpaBuUil 0€30MacHOro OOpalleHHs] ¢ BELECTBAMHU U J1JaOOPaTOPHBIM
obopynoBanueM; (HOpMyIHPOBaTh IETN UCCIETOBAHUS; MPEICTABIATh B PA3INIHON
(bopMe PE3YIbTATHI OKCIICPUMCHTA, aHAJIM3UPOBATh U OLICHUBATL UX JOCTOBCPHOCTDH
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CdopMupoBaHHOCTb YMEHHS OCYIIECTBIATH LEICHANIPABICHHbIN MOUCK XUMUYECKOU
UHGOpPMALIUK B Pa3IMYHbIX MCTOYHUKAX (HayyHass W yueOHO-Hay4yHas JUTEparypa,




CpeAcTBa MaccoBoW WHGoOpManuu, ceTb VHTepHeT U JApyrue), KPUTHYECKU
aHaAJIM3UPOBaTh XUMHUYECKYIO MH(OPMaLUIO, IiepepadaTbiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUU C MIOCTABJIICHHOW yueOHOM 3a1aueit
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ChopMupoBaHHOCT yYMEHHUSI INPOTHO3MPOBATH, AHAJIW3UPOBAaTh U OLIEHUBATh
UHPOPMALIMIO € MO3MLUH 3KOJOIMYECKOW Oe30MacHOCTH IOCIEACTBUN OBITOBON U
IIPOU3BOJICTBEHHON JI€ATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C NepepabOoTKOIl BELIECTB;
c(OPMHPOBAHHOCTh YMEHHMH OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3Mbl ONPEIEJICHHbIX BELIECTB, IOHMMAas CMBICH IOKas3aTels NpeaeabHON
JIONYCTUMON KOHLEHTpAlMM, U TOSACHATh Ha IPUMEpax CHoCOObl YMEHBIIEHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA

[lepeuens 351eMeHTOB coepxkaHusl, TpoBepseMblx Ha EI'D o xumuun

Kon

[TpoBepsieMblii SIEMEHT COJIep>KaHus

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas MOJENb CTpoeHMs aroma. Pacnpenenenue
AJIEKTPOHOB IO JHEPreTUYECKUM YpOBHsM. Kitaccupukaims XMMHYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHS SHEPreTUYeCKUX YpPOBHEH aTOMOB (S-, p-, d-3JI€MEHTOB).
OcHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. DJEKTPOHHAas KOH(Urypanus aToma.
BasieHTHBIE 3JIEKTPOHBI

1.2

[lepuonuueckas cuctema xumudeckux osjeMmeHToB .M. MenneneeBa. ®duznueckuit
cmbicn Ilepuommueckoro 3akonHa [[.M. MenneneeBa. IIpuumHBl M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWMCTB DJJEMEHTOB W UX COEAUHECHHN N0 TNEpUoJaM U TPYIIIam.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOAOPOJHBIX COECIUHEHUH,
BBICILIUX OKCUOB U TUAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniareabHOCTh. CTEneHb OKUCICHUS

1.4

Bunsl xumudeckoil cBsi3u (KOBaJE€HTHas, HOHHAs, MeTajsIM4yeckas, BOJOPOAHAs) MU
MeXaHM3Mbl ee oOpa3zoBaHus. MexMoneKkyaspHble B3auMozeicTBus. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHMS. THIBI KPUCTAUIMYECKUX PELIECTOK.
3aBUCUMOCTB CBOMCTBA BELECTB OT TUIA KPUCTAININYECKON PEILIETKH

1.5

Xumunyeckas peakuus. Kimaccudukanuss XMMHUECKUX peakUUid B HEOPraHUYECKOH MU
OpPraHUYECKON XUMHUH. 3aKOH COXPaHEHUS MacChl BEIIECTB

1.6

CKopocThb peakiiu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TemnoBbie 3¢ dexTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

O6parumbie peakiuu. XUMHYEeCKoe paBHOBecue. DaKTOphI, BIUSIOMIUE HA COCTOSHHUE
xumu4deckoro papHoBecus. [Tpunuun Jle [latense

1.9

DnexTponuTuueckas aucconuanus. CuinpHble u cladble AIeKTponuThl. Cpeaa BOJHBIX
PacTBOPOB BENIECTB: KHCIas, HEHTpambHas, meouHas. CTelmeHb UCConranuu. Peakum
MOHHOTO OOMEHa

1.10

IM'upponus coneit. MonHoe npoussenenue Boibl. Bonopoausiil nokasarens (pH) pactBopa

1.11

CriocoObl  BBIpa)K€HUsI KOHIEHTPAllMM pPAacTBOPOB: MaccoBas [0Jisi PacTBOPEHHOIO
BEILIECTBA, MOJSpHas KOHLEHTpauusa. HacbllleHHble W HEHACHIIIEHHBIE PACTBOPHI,




pactBopuMoOCTh. Kpucraioruaparsl

1.12

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu. [loBeneHne BenecTB B cpefax ¢ pasHbIM
3HadeHueM pH. MeTozpl 31eKTpoHHOTO OanaHca

1.13

DEeKTPOIU3 PaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus Heopranumueckux coenuHeHuil. HoMmeHkinaTypa HeOpraHWYecKuX
BELIECTB

22

XHWMHYECKHUE CBOWCTBA BAXKHEHIITMX METAJUIOB (HATPUH, KaldWi, KalbIMi, MarHuu,
ATIOMUHHM, [IUHK, XPOM, Kelle30, MeJlb) U UX coeauHeHuid. O0mme crnocoObl MoIydeHus
METAJLJIOB

2.3

XHWMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETA/UIOB (TaJIOTCHOB, cephl, a30Ta, (ocdopa,
yriaepoia ¥ KPEeMHHSA) U UX COCIUHEHUH (OKCHIOB, KHUCIOPOACOIECpXKAIIUX KHUCIOT,
BOJIOPOJAHBIX COCTUHEHU )

24

I'eneTnyeckas cBs3b HCOPraHUYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PAa3JIMYHBIM KjIaCCaM

2.5

Wnentudukanust HEOpPraHMYECKHMX  coeinHeHWi. KadecTBeHHbIE  peakuuud  Ha
HEOPraHUYECKUE BELIECTBA U NOHbI

OCHOBBI OPTraHHUYECKOM XUMUU

3.1

OCHOBHBIE TOJIOKEHUSA TEOPUH XUMUYECKOIO CTPOEHUSI OPTraHUYECKUX COENUHEHNN A.M.
BytiepoBa. YrnepoaHblil CKelEeT OpPraHM4ecKod MOoJeKyJsbl. KpaTHOCTE XMMHUYECKOU
cBsi3U, O- u T-CBS3H, gsp’-  sp’-, sp-THOpUIM3AIMU OpOuTaseil aToMOB yriepoja.
3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOIO CTPOEHHS MoJiekyl. ['omonoru.
I'omonorunueckuii psaa. Mzomepus u uzomepsl

3.2

[TonsTre o pyHkuKMOHaNBbHOM Tpymie. OprueHTauoHHbIE 3D (EKTh 3aMecTuTeNen

3.3

[IpencraBnenne o  kiaccuuKalMu  OpraHMYecKUX  BemecTB.  HomeHkmarypa
OpPraHUYECKUX COCIMHEHMM (CHCTeMAaTHuYecKas) W TPUBHAIbHBIC HA3BAaHUS Ba)KHEUITUX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHUX BELIECTB

34

CBoOOTHOpAAVKATBHBI U MOHHBIA MeXaHU3Mbl peakuuu. [loHsaTHe O HykIeoduie u
anextpoduie. [IpaBuno Mapkosaukosa. [Ipasumo 3aiiieBa

3.5

Ankanpl. XUMHUYECKHE CBOWCTBA aJIKaHOB: TaJOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUYECKOE PA3JIOKEHUE, KPEKUHI, M30oMepu3anus, ropeHue. l[lonydeHue ankaHoB.
[uxnoankansl. Cienuduka CBONCTB MUKIOATKAHOB C MAJIBIM pa3MepoM Iukia. Peakium
MPUCOEIUHEHUS U PATUKAIBHOTO 3aMEIEHUS

3.6

AnkeHpl. XHWMHYECKHE CBOWCTBA: pEaKIMU TMPUCOCAUHECHHS (TaJOTeHHpPOBAHUE,
THAPUPOBAHWE, THUIPOTATOTEHUPOBAHUE, THApATAlUs), TOPECHHS, OKHCICHUS |
nonuMepu3aui. [I[poMblieHHbIE U Ta00paTOPHBIE CIIOCOOBI MOTYYESHHSI aTKEHOB

3.7

AnkagueHbl. XMMHYECKHE  CBOMCTBA  aJlKAaJIMEHOB: pEAaKIUU  MPUCOCTUHECHUS
(rumpupoBaHHWE, TaJOTEHHPOBAHWE), TOpEeHHUS U ToJuMmepusaruu. [lomydeHue
aJKaJIMEHOB

3.8

AnkuHBI. XHWMHUYECKHE CBOWMCTBA: PEAKIUM TPUCOCAWHEHHUS (TaJOreHUpOBaHUE,




TUIPUPOBAaHUE, THJpaTalys, TUAPOTaJOreHUPOBAHUE) Kak CIOco0  IOIY4YEeHHUs
IIOJINMEPOB U IPYI'HX IOJIE3HBIX NMPOAYKTOB. Peaknuu 3amemenus. ['openue aneruncHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU [UIl CBApKM WM PE3KH METAILIOB.
IIpuMeHeHue aneTuieHa

3.9

Apenbl. XuMmuYecKkue CBOMCTBAa OCH30JIa: PEAKIMH AICKTPOPHIBHOTO 3aMEICHUs,
npucoeMHeHus1 (TUAPUPOBaHKe, rajoreHupoBanue). Peakiusi ropenus. OcoOEHHOCTH
XUMHAYECKHX CBOWCTB TOdyona. llomydenue Oenszoma. OCOOEHHOCTH XHUMHYECKHX
coiictB crupoia. Ilomumepusanms crtupona. CrocoObl IMONyYeHHS W HPUMEHCHHE
apoOMaTHYECKUX YIIIeBOJOPOJIOB

3.10

Crnuptsl. IIpenenbHble 0AHOATOMHBIE CIIMPTHL. XMMUYECKHE CBOMCTBA: B3aUMOJEHCTBHE
C  HaTpueM KaKk CIOCOO  YCTAHOBJIGHMS  HAJIWYMA  THIPOKCOIPYMIBL,  C
raJIor€HOBOJIOPO/IAMU ~ KaK  CHOCOO  MOJIy4eHHUsT  pacTBOpUTENeH, BHYTPU- H
MEXKMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenus. llomydeHuwe sraHona: peakunus
OpOKeHMsI TJIIOKO3bl, TUApaTalus JSTHIEHA. OTWICHIVIMKOJIb W TIHUIEpUH Kak
IIPEICTaBUTENHN IPENETIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

@enon. XuMuveckne CBOHCTBa (eHoNa (peakuuu C HATpUEM, THIPOKCHIOM HaTpus,
o6pomom). [Tonyuyenne enona

Aunpnerunpl. XHMHUYECKHME CBOWCTBA IMPEIECIbHBIX  albJIETUJ0B: THUIPUPOBAHMUE;
KaueCTBEHHbIC PEaKIMU Ha KapOOHWIBHYIO Tpymiy (peakuus "cepeOpsHOro 3epkana',
B3aumoeiicteue ¢ ruapokcugoM wmenu (II). TlomyueHuwe mnpenenbHBIX adbAETHAOB:
OKHCJICHHUE CHUPTOB, THApATalus aleTwieHa. AIETOH KakK MpPeJCTAaBUTEIh KETOHOB.
Oco0eHHOCTH pPeaKINK OKUCIICHHS alleTOHA

3.13

KapOoHoBbIe KHCIOTHI. XUMUYECKHE CBOWCTBA MPEIENbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KUCHIoT. OcoOEHHOCTH XHMMHMYECKHX CBOWCTB MypaBbUHOM KHCIOTHL. [lomydeHue
IPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE aJKaHOB, AaJIKEHOB,
NEPBUYHBIX CIUPTOB, ANbJETUIOB. Bricine npenensHble U HEMpeaelibHble KapOOHOBBIE
KHCJIOTBI

3.14

Crnoxsble 3¢upbl U xkupbl. CrnocoObl MOTYYEHHUs CIOXKHBIX 3(pupoB. OOGpPaTUMOCTb
peakuuu stepudukanuu. IIlpumeHeHne CloXHbIX 3(UPOB B MUIIEBON U MaproMepHOH
MPOMBIIITIEHHOCTH. JKHUpBl Kak CIIOKHbIE 3(UpHI INIMIEPUHA U BBICHIUX KapOOHOBBIX
KHCIIOT. XUMHYECKHE CBOMICTBA JKUPOB: TMIPUPOBAaHHUE, OKUCIEHME. ['maponns, wnm
OMBIJIEHHE, )KUPOB KaK C0CcO0 MPOMBIIIJIEHHOTO MOJyYeHHs COJIeH BBICIIUX KapOOHOBBIX
KUCJIOT. MBII4 Kak coNu BBICHIMX KapOOHOBBIX KUCIOT

3.15

XHWMHMYECKHE CBOWMCTBA TJIIOKO3bI: PEAKIMM C Y4YacTUEM CHUPTOBBIX M aJbIETHIHON
TPyNIl M MOJIOYHOKHCTIOe OpoxeHue. IIpuMeHeHHMe TIIOKO3bI, €€ 3HAaueHHE B
KU3ZHENEATEIILHOCTU OopraHusma. Jucaxapunst: caxaposa, MaJIbTO3a.
BoccranaBnuBarmomuye 1 HEBOCCTAHABIMBAKOIIMUE Tucaxapuabl. ['Mapoau3 nucaxapuios.
[Tonucaxapuapl: kpaxmai, TauKkoreH. CTpoeHne MaKpoMOJIEKYJ KpaxMaina, INIMKOreHa U
LeJUIoI03bl. PU3MUECKUE CBOWCTBA Kpaxmalla M LEJUI0I03bl. XHMMHUYECKHE CBOWCTBA
KpaxMaja: THApPOJIM3, KAYEeCTBEHHAs peakuus ¢ HOA0M. XHUMHYECKHE CBOMCTBA
LEJITFOJIO3bl: THAPOJIN3, MOdydeHHe 3QUpoB 1eunoo3bl. [IoHsaTHEe 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEJIK)

3.16

AMHHBI. AMUHBI KaK OpraHU4E€CKHUE OCHOBAHMS: PEAKIIUU C BOJOW, KHUCIOTaAMH, PEAKIIMs
ropeHusl. AHWINH KakK IPeICTaBUTENNb apOMaTHUECKUX aMUHOB. XMMHYECKHE CBOWCTBA
aHWJIMHA: B3aMMOJCUCTBHE C KHUCIOTaMH, OpOMHOW BOmOH, okucieHue. llomydenue
aMMHOB  aJKWJIMPOBAaHUEM AaMMHAaKa M  BOCCTAHOBIEHHUEM  HHUTPOIPOU3BOJHBIX
YTIIEBOAOPOOB




3.17

AMWHOKHCTIOTHI U O€JKU. AMUHOKHUCIIOTHI KaK aM(OTEpPHBIE OPTaHUIECKUE COCTUHEHHUS.
OcHOBHbIE aMUHOKHUCIOTHI, OOpasyromue Oenku. XHUMHUYECKHE CBOHCTBa OEIKOB:
THIPOJIU3, ICHATYpaIlisl, KAYeCTBCHHBIC (IIBETHBIC) PEAKITNH HA OCIIKH

3.18

CrpoeHne u CTpyKTypa MOJIMMEPOB. 3aBUCHMOCTb CBOWCTB IIOJIMMEPOB OT CTPOCHHUSA
MoJieKyJ1. OCHOBHBIE CLIOCOOBI MOJIy4Y€HHs] BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: peaKkuu
MOJIMMEPHU3AINH U TOMKOHAeHcany. Kitaccudukamnys BoJIOKOH

3.19

I/II[CHTI/I(l)I/IKaI_[I/IH OpPraHn4CCKHX COGHHHCHHﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha
paciio3HaBaHUEC OPTraHUYCCKUX BCILICCTB

3.20

['enernueckas cBs3b MEKy KJIaCCAMU OPTaHUYECKUX COCIMHEHUMN

XUMHUS U )KU3Hb

4.1

XuMmus B noBceAHeBHON xu3HU. [IpaBuiia 6e30macHoil paboThl C €IKUMH, FTOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHU

4.2

XuMug U 310pOBbE. XUMHS B MEAUIMHE. XUMHUS M CEIbCKOE XO3AKWCTBO. XHMHS B
MIPOMBIIIJICHHOCTH. XUMHUS U DHEPreTUKA: MPUPOAHBIN U MOMYTHBIA HEe(TAHOM rasbl, UX
coctaB M ucrnonb3oBanue. CoctaB HepTH M ee mepepadoTka (IPUPOAHBIC MCTOYHHUKH
YTJIEBOJIOPOJIOB)

4.3

XuMHsL ¥ 3KOJI0THsl. XUMHUECKOE 3arpsi3HEHUE OKPYKaroLel cpesibl U ero MOoCiIeCTBHUS.
Oxpana rtuapocdepsl, MOuBbl, arMmocdepsl, ¢uopbl U (ayHbl OT XHMHUYECKOIO
3arpsisHeHus. [IpoGieMa 0TX010B M TOOOYHBIX MTPOAYKTOB. AJBTEPHATUBHBIC UCTOYHUKH
SHEPrUn

4.4

OO01mue mpeacTaBiIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOTYYSHHsS] XUMUYECKUX BEIECTB
(Ha TmpuMepe TMPOM3BOJCTBA aMMHaKa, CEpHOM KUCIOThI). YepHas u 1BETHas
Metauryprusi. CTEKI0 U CUJIMKATHAsI TPOMBILUIEHHOCTh. [IpoMblliieHHass opranudeckas
xumus. Colpbe A1 OPraHUYECKON MPOMBIIIIIEHHOCTH

Tunel pacyeTHbIX 337184

5.1

PacdeTsl Macchl BelllecTBa WU o0bemMa razoB IIO HU3BCCTHOMY KOJIMYCCTBY BCILCCTBA,
Macce Ui O6’B€My OJHOT'O M3 YYaCTBYIOIIUX B PCAKIIMN BCHICCTB

5.2

Pacuets! TenoBoro s dexra peakuu

5.3

PacueTbl 00bEMHBIX OTHOIIIEHHUI ra30B IIpU XUMHUYCCKHUX PCAKIHAX

54

Pacuetsr Maccel (0ObeMa, KOMMYECTBA BEUIECTBA) MPOAYKTOB PEAKIHMH, €CIU OJHO W3
BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH)

5.5

PacueTsr MaccoBoi mim 00OBEMHOM JOJIM BBIXOJAa MPOAYKTA PEAKIIMH OT TEOPETHUYECCKU
BO3MOHOTO

5.6

Pacuersl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3
BEILIECTB JaHO B BHJIE PacTBOpa C OIPEICICHHOM MacCOBOM J0J€ll pacTBOPEHHOTO
BEILIECTBA

5.7

Pacuetsl ¢ ucnonp3oBaHueM TOHATHI 'MaccoBas nosst", "MoOJsipHas KOHIIEHTpauus',
"pacTBOpUMOCTB"

5.8

Haxoxnaenue momnexkynsipHOi (GOpMyIbl OPraHMYECKOro BEIIEeCTBA MO €ro IUIOTHOCTU U




MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAB, WX 11O MPOAYKTAM CropaHus

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus / I'a6puensa O.C., OctpoymoB WN.T'., Cnankos C.A., AKIIHOHEPHOE

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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